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RENAL CALCULUS*

The third specimen is a stone from the pelvis of a kidney.

The patient, Mrs. P., aged thirty, from Dakota, had always been healthy, with the

exception of chronic indigestion, for which she had been under medical treatment off and

on for years, until a year ago last March, when she noticed intermittent pains in the right

side, soon followed by a whitish sediment in the urine. She gradually lost strength and

flesh, and the attacks of pain, often running down the right leg, became more frequent and

more severe.

On admission to Emergency Hospital she looked exceedingly pale and emaciated; a

swelling 7 inches long and 4 inches broad was found in the right side of the abdomen, ex-

tending from 1 inch to the right of the umbilicus outward and backward into the region of

the kidney. The tumor was somewhat tender to the touch, indistinctly fluctuating, and

slightly movable below and separated from the liver. An exploratory puncture in the

lumbar region disclosed the presence of stone and brought out pus. Pulse, 100; tempera-

ture, 101° F. On January 21st I made nephrotomy by lumbar incision. When the sur-

face of the kidney was reached, fluctuation was distinctly felt through a thin layer of

kidney tissue. This was divided by Paquelin's cautery, and a pint and a half of fetid pus

evacuated. Digital exploration revealed three stones the size of a hazelnut, and a large

one, 2}/2 inches long, with projections corresponding to the calices of the kidney, slightly

movable, but still so firmly embedded that it was necessary to divide it by crushing. In

attempting to remove the pieces it was still found difficult to dislodge the projections into

the calices without tearing through the thin layer of cortical tissue. For fear of breaking

through the surface of the kidney into the peritoneal cavity it was found necessary to

enlarge the opening on the convex side of the kidney to about Ij^ inches so as to bring out

the fragments without too dangerous manipulation. The irregular cavity was washed out

with boric acid through two large drainage-tubes.

In the course of five weeks the suppuration diminished, temperature became almost

normal, the patient improved in general health, and toward the end of April had gained 35

pounds in weight. There still remained, however, a purulent discharge through the drain-

age-tube around which the wound had contracted considerably, and there was still some

pus in the urine. On the supposition that either the drainage was insufficient or that some

portion of the stone still remained the fistula into the kidney was reopened on May 9th.

In the cavity, now much contracted, a small amount of gravel was found, and in the upper

part of the kidney an abscess cavity the size of a walnut, apparently not connected with

the pelvis. No stone was found here. Drainage and packing with iodoform gauze.

Since that time the discharge has diminished, but a fistula still remains; the urine has

become clear, but still contains a small amount of pus.

*Jour. Amer. Med. Assoc, 1889, vol. xii, p. 905. Chic. Med. Soc, May 6, 1889.
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TUBERCULOSIS OF BONES AND JOINTS

History.—The tuberculosis of bones and joints form anatomically

and clinically a unit, because the tuberculosis of the bones usually ex-

tends to the joints, and derives from the affections of the latter the main

clinical features.

Our knowledge of this branch of tuberculosis is only twenty years old,

commencing at the time when Karl Kiister called attention to the fre-

quent occurrence of miliary tubercles in the fungous granulations of the

disease then known as white swelling. Soon afterward Friedlander,

Hueter, and especially Volkmann and Konig, not only veriJBed Kiister's

statements, but carefully studied anatomically, clinically, and experi-

mentally this form of local tuberculosis. This naturally attracted the

universal attention of the profession, so that an extensive literature of

the subject quickly sprang up—so quickly, indeed, that even before

Koch's discovery of the Bacillus tuberculosis in 1881 the tuberculosis of

bones and joints was already well established as a distinct form of dis-

ease. So much was this the case that Volkmann, at the German Sur-

gical Congress in 1885, was able to state that all cases of the hitherto so-

called paidarthrocacis, spina ventosa, tumor albus, fungous and strumous
arthritis, etc., belonged to tuberculosis.

Etiology.—Tuberculosis of bones and joints is evidently always a
secondary invasion; that is, the place of primary invasion of the bacillus

must be elsewhere in the body, and one or more depots must exist in the
lungs or lymph-glands before so deep-seated localities as the bones and
joints can be invaded. When, therefore, authors speak of primary
tuberculosis of the bones and joints, it is only a clinical term, and means
that clinical examination, or even the autopsy, fails to reveal the place of

invasion—the primary depots. As a clinical distinction, its importance
lies in the fact that if tuberculosis is practically localized to a joint, the
patient's life is not in danger from deposits in other organs, and the total

removal might prove efficient to extinguish the disease.

In this sense a primary, or, to use the more correct expression, a
localized, articular and osseous tuberculosis is, according to Kiimmer,
found in about 40 per cent, of the cases. In the remaining 60 per cent,
depots are found at the same time in other organs of the body. The
lungs come first, with 25 per cent.; other joints, 10 per cent.; bones, 10
per cent.; glands, 10 per cent.; peritoneum, 3 per cent.; pleura, 2 per
cent.

The presence of the bacillus of tuberculosis in a body is the condition

* Jour. Amer. Med. Assoc., 1889, vol. xiii, p. 587. Read before Chicago Med. Society.
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sine qua non, and may be aided by other etiologic elements, the most im-

portant of which is traumatism. Max Schiiller proved experimentally

in animals infected with tuberculosis, for instance, through the respira-

tory tract, that a slight traumatism to a joint would determine the locali-

zation of the Bacillus tuberculosis by way of the circulation, to the place

of traumatism, and that a tuberculous synovitis or panarthritis would
follow.

Clinically, the tuberculosis of joints has been traced in 56 per cent,

of the cases to traumatism, by a direct blow to a joint, distortion, or over-

exertion. It is characteristic that the traumatism is always slight; a

severe trauma, causing intra-articular fracture, is very rarely followed by
tuberculosis.

As a general characteristic of the articular and osseous tuberculosis, it

must be stated that it belongs to the benignant chronic forms of disease;

that is, it lasts for years and years, has a tendency to spontaneous re-

covery, little tendency to generalization, and, consequently, to the de-

struction of life, as compared with the acute forms of tuberculosis of the

internal organs, or even the experimental inoculated tuberculosis.

An explanation of this clinical fact is given by Baumgarten, who
distinguishes between three forms of miliary tubercles:

1. The lymphoid-celled tubercle, Virchow's small-celled tubercle,

which is rich in bacilli, extremely malignant, and is found in tuberculosis

miliaris acutissima, for instance, in the lungs.

2. The mixed tubercle of lymphoid cells and epithelioid cells, which
contains fewer bacilli, is less benignant, and is found in the more chronic

forms of general miliary tuberculosis.

3. The epithelioid and giant-celled tubercle, with no lymphoid cells,

containing comparatively few bacilli, more benignant, and found in the

benign forms of localized tuberculosis, joints, bones, lupus, and lymph-
glands.

That this benignancy of the tubercle can be dependent upon lessened

vitality in the tubercle bacillus has been proved experimentally by the

inoculation of artificially weakened cultures, which were seen to produce

localized tuberculosis in the nearest lymph-glands only, with no generali-

zation (Baumgarten) . Kiimmer found heredity as an element in 37 per

cent, of the cases.

Anatomy.—Tuberculosis has a distinct predilection for the medullary

tissue of the bones; thus it is correct to speak of the tuberculous osteo-

myelitis as a first effect of the arrest of bacilli in some place of the me-
dulla. The anatomic condition of the vessels in this tissue, thin walls,

slight contractility, and sluggish circulation favor the implantation on
the vessel-wall in the same way as pus-microbes are localized in acute

osteomyelitis.

Embolism from foci in the lungs opening into the pulmonary veins

may cause a tuberculous infarction of the bone. The interesting ex-

periments of Muller, who injected pus from a tuberculous abscess into

the nutrient artery of the long bones of goats and rabbits, have proved
that this is a possible origin of local osteotuberculosis.
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The seat of the tuberculosis in bones is usually in the cancellous sub-

stance of the epiphysis of the long bones, the short and flat bones, and,

very seldom, the medulla of the shafts. The only exceptions to this are

the shafts of the phalanges of the fingers and toes, and the metacarpal

and metatarsal bones in children, where the tuberculous osteomyelitis

gives rise to the well-known spina ventosa of the old authors.

The frequency of the localization in the different bones of the body
is given by Schmallfuss, as follows

:

BnxROiH. Jaffe. Per Cent. SCHMAIXFUSS. Per Cent.

Vertebra Vertebra 26.0 Knee 23.0

Knee Foot 21.0 Foot 19.0

Cranium Hip 13.0 Hip 16.0

Face Knee 10.0 Elbow 9.0

Hip Hand 9.0 Hand 8.0

Sternum-ribs Elbow 4.0 Vertebra 7.5

Foot Pelvis 3.0 Tibia 4.0

Elbow Cranium 3.0 Cranium 4.0

Pelvis Pelvis 3.6

Tibia and fibula Sternum, clavicle, and
ribs 3.0 Sternum, etc. 3.6

Femur Shoulder 2.0 Femur 1.9

Shoulder Femur 1.0 Shoulder 1.5

Humerus Tibia 1.0 Ulna 1.4

Ulna Fibula 1.0 Humerus 1.0

Radius Humerus 1.0 Radius 0.7

Scapula Scapula 0.6 Fibula 0.5

Ulna 0.6 Patella 0.1

The gross appearances of the osteotuberculosis as it is found in the
articular extremities of the long bones are well described by Konig under
the three following forms: (1) The granulating focus; (2) the tubercular
necrosis, and (3) the tuberculous infarct—the diffuse tuberculous osteo-

myelitis.

1. The granulating focus is found as single or multiple, round or
cylindric cavities, from the size of a millet-seed to that of a pea or hazel-
nut, and contains either grayish-red, soft, living granulation tissue, or,

if coagulation necrosis has taken place, yellowish-gray, cheesy matter or
liquid tuberculous pus. Fine spicules of bone may be felt with the
finger, or, when smaller, seen with the microscope in the contents.

The granulation tissue contains epithelioid and giant-celled tubercles
and bacilli. The wall of the cavity is either soft, when rarefymg osteo-
myelitis has taken place, significant of destruction and extension; or
sclerotic, when an osteoplastic osteomyelitis surrounds the focus, showing
a tendency to localization and cicatrization. As little as this form of
osteomyelitis has in common with the usual form of acute osteomyelitis
due to pus-microbes, with its extensive area of inflammation and large
sequestra, still it may be difficult to distinguish it from the more rare form
of subacute multiple osteomyelitis of the epiphysis, in which multiple
foci of similar form are found. But the infectious osteomyelitis has thin



TUBERCULOSIS OF BONES AND JOINTS 527

yellow pus and flabby granulations without tubercles, and the pus con-

tains pus-microbes.

2. The Tubercular Necrosis.—When the area of the tuberculous osteo-

myelitis is larger than a hazelnut, the bone is usually not absorbed, but
remains as a sequestrum in the cavity. This sequestrum is sometimes

osteosclerotic, sometimes osteoporotic, sometimes like the surrounding

bone, according to the character of the osteomyelitis previous to the

interruption of nutrition. It is yellowish-white or grayish-red, according

to the contents of the Haversian canals or medullary spaces of dead or

living tuberculous tissue. It may be separated from the wall of the

cavity by a layer of tuberculous granulation tissue, dry cheesy matter,

or tuberculous pus. If separated by a layer of granulation tissue, this

may be so thin that the sequestrum fits the cavity exactly, and, if its

shape is irregular, fits in so immovably that it takes a good deal of force

to pry it out by the gouge and chisel.

3. The tuberculous infarct has the characteristic conic shape of in-

farcts in other parts of the body, with the apex in a proximal and the

base in a distal direction. It represents the territory of an artery and
suggests embolism. Large infarcts, then, must require either a larger

embolus, or, in addition to the embolus, arterial thrombosis, from the

place of arrest of the embolus. Their seat is usually a little inside of the

cortical substance of the bone; thus, they may be overlooked if the bone
is not sawed through. If, as in the specimen here presented, the base

takes in the articular surface of the joint, this surface will be ground off

and polished, signifying instantaneous death of the infarct at the time of

the embolism.

The line of demarcation forms slowly as a furrow surrounding the

dead area, the central portion of which may remain in connection with

the living bone for a long time,—a year or more,—even in a joint ap-

parently on the way to recovery.

The smallest sequestrum, in the dry forms of tuberculosis with a
tendency to cicatrization, may heal in or be embedded in the non-tuber-

culous cicatricial tissue, remaining after the tuberculosis has come to an
end and incomplete recovery taken place, without perceptibly disturbing

the function.

The fate of the osteotuberculous foci varies according to the activity

of the microbe and the size of the focus. The smaller granulation foci

in the dry forms of tuberculosis may result in either complete recovery

by removal of the tuberculous elements by absorption and filling up the

cavity with cicatricial tissue, or in incomplete recovery, in which part of

the focus is transformed into cicatricial tissue, in part of which dormant
bacilli remain. These are apt to be revived under favorable circum-

stances, of which a fresh culture fluid from a traumatism is the only one

known. In the joints, however, this is a very common occurrence, as

we shall see later on. This accounts for the local relapses so frequent in

tuberculosis as to make a permanent recovery almost impossible.

Small sequestra may, as stated above, disappear by absorption, or be

included in the cicatricial tissue. Large sequestra will, of course, neither
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be absorbed nor be included in a cicatrix. Moreover, they furnish an

inexhaustible depot of bacilli and keep up the local tuberculosis on its

progressive way to further destruction.

We have hitherto considered the osteotuberculosis at its place of

origin in the bone, where it is of comparatively little importance, since so

long as it is confined to the bone it gives rise to little or no functional

disturbance. We shall now follow it on its extension beyond the bone,

and then distinguish between its extension to the periosteum and the

soft tissues, on the one hand, and to the joints, on the other. It is not

until the tuberculosis has extended to one of the places named that its

symptoms become manifest and the grave consequences to the patient's

welfare takes place.

1. Extension to the Periosteum Outside of the Joints.—It is character-

istic of tuberculosis that the periosteum, on the whole, is rarely affected

to any great extent. We do not find, as in acute osteomyelitis, a diffuse

infiltration of the periosteum and the formation of extensive masses of

bone. Tuberculosis of the periosteum is localized in the joint in the

same way as in tubercular osteomyelitis, and the place of perforation

limited to a small area surrounded by normal periosteum, with little or

no thickening or enlargement of the bone affected. When the dry,

granulating form of tuberculosis reaches the periosteum, a small, soft,

elastic, limited granulation tumor forms, first under the periosteum, then

outside of it. It is characterized by slow growth, comparatively little

pain, slight tenderness, and a tendency to remain stationary for a long

time. It is different with the soft suppurating tuberculosis, which, al-

though it also breaks through the periosteum in a limited space, acts in an

entirely different way as soon as it has reached the paraperiosteal

loose connective-tissue spaces. Here it has a tendency to extend rapidly

and to form large abscesses—the so-called cold abscesses, traveling, like

all other abscesses in connective tissues, in the direction of least resist-

ance. On its way from the deep paraperiosteal tissues out toward the

skin it forms large or small abscess cavities, and finally breaks through
to the surface, after having transformed the skin into tuberculous tissue,

which sometimes presents the appearance of lupus at the place of perfora-

tion. No conclusion can be drawn from the size or acuteness of the

abscess as to the extent of the osteotuberculosis. A large abscess may
come from a small focus in the bone, and vice versa.

The question has arisen whether the rapid formation of tuberculous

abscesses is not the consequence of a mixed infection from autoinfection

of pus-microbes. It must be said that such autoinfection is rare, as the

pus in these abscesses is found on microscopic examination and culture

in culture substances, not only not to contain pus-microbes, but its

inoculation in the camera anterior of the eye, or the abdominal cavity of

animals, produces an unmixed tuberculous invasion and no suppuration.

Diffuse Tuberculous Osteomyelitis.—This form is rare. On the cut
surface of the bone we find large, irregular, often multiple areas and
islands, with no tendency to definition, of a yellowish-white infiltration,

containing small multiple foci of liquid pus. Here is no tendency to
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limitation or the formation of sequestra, but rather a tendency to spread

indefinitely and to invade even the medullary tissue of the shafts. This

form has, in common with the acute diffuse osteomyelitis, that it will

spread through the Haversian canals diffusely to the periosteum and
cause a diffuse plastic periostitis with irregular, diffuse masses of bone

formed on the outside of the cortical substance. Consequently it re-

sembles, in its clinical features, acute osteomyelitis. Locally and
generally, it is a severe form; locally, it forms an extensive tuberculous

depot, from which abscesses may form indefinitely; generally, patients

with this form are exposed to the dangers of a fatal general tuberculosis

if the whole depot is not removed in time. In operating it is important

to recognize this form, since it requires more radical measures—either

amputation or very extensive excision. As a rule, the mere removal of

the periosteal tuberculous masses and the diseased medullary tissue is

insufficient, and the whole continuity of the bone must be taken away,
as in the specimen here presented. Fortunately, this form is extremely

rare.

Tuberculous Abscess.—In addition to what has already been stated

about the tuberculous abscess, I shall here briefly call attention to the

main characteristics of its wall, which is formed of a thinner or thicker

layer of tuberculous granulation tissue thickly studded with the charac-

teristic miliary tubercles of the benignant type, with relatively few bacilli.

This tuberculous pyogenetic membrane, as it was called by the old

authors, is only very loosely connected with the surrounding tissues and
organs, in the spaces between which it is located. So loose is the con-

nection that, when the abscess is opened, the whole membrane can be

wiped off the wall with a sponge, or, when more firmly attached, easily

removed with a sharp spoon, leaving the walls so healthy as readily to

unite by first intention when brought together; hence the modern treat-

ment of these abscesses by incision of the whole length, removal of the

wall, and reunion. In rare instances, however, a fascia-—for instance,

the fascia lata of the femur—may be diffusely infiltrated, even to such a

degree as to cause diffuse necrosis, presenting the appearance of diffuse

phlegmonous inflammation. In such cases careful removal, by the knife

and scissors, of the whole area involved is required.

At this place I will call attention to the latest step in the conservative

treatment of large tuberculous abscesses, especially the large psoas ab-

scesses from tuberculosis of the vertebral column from Pott's disease.

It is well known that the opening of these abscesses in preantiseptic

times was almost always followed by a fatal septic infection from with-

out. The modern opening and drainage under antiseptic precautions,

so much praised in the beginning, has been proved not to be without

danger, inasmuch as, in many cases, late infection has taken place when,
after months, the inclosed fistulous openings have been guarded with less

stringency in the application of antiseptic dressings.

Thus, two years ago, Bruns, in Tubingen, proposed a return to the

older subcutaneous method, namely, aspiration; but, in addition to this,

injection into the emptied abscess cavity of a 10 per cent, iodoform
34
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emulsion in equal parts of glycerin and alcohol, this procedure to be re-

peated every four to six weeks. Usually, after three or four aspirations

the formation of pus in the abscess cavity ceases, the fever stops, and

the patient regains health and strength. No iodoform poisoning from

this treatment has yet been reported.

2. Extension into the Joints.—The osteotuberculous foci in the epiph-

yses of the long bones are situated so near the surface of the joint that,

when they come to the surface, in an overwhelming majority of the

cases they will be inside of the articular cavity; the bacilli of tuberculosis

are consequently poured into the joint, and a tuberculous synovitis or

arthritis is the result.

Tuberculosis of joints is by far the most common joint disease—so

much so that Konig states that, in the surgical clinics, the surgeon will

have 100 cases of tuberculosis of the joints to deal with to one of the

other classes of inflammation, such as gonorrheal, syphilitic, septic, osteo-

myelitic, rheumatic, or the metastatic inflammations subsequent to acute

infectious disease. Although the statement may seem to the general

practitioner to be carried to the extreme, still the authority of Konig

is sufiicient warrant for the statement that tuberculosis as a cause of

joint disease far exceeds all others, and that the tubercular arthritides

are the every-day cases of the surgeon.

We distinguish, as to origin, between primary synovial and primary

osteal tuberculosis of the joints. Max Schiiller stated, as a result of ex-

periments, that a slight injury to a joint in a person who had bacilli

floating in his blood would determine localization, commonly in the form

of a synovial tuberculosis. It may be said here that, as to the relative

frequency of the two forms, it has been shown that the primary osteal

tuberculosis occurs two or three times as often as the primary synovial.

As far as the course and development of the articular tuberculosis is con-

cerned, the difference in origin makes little or no difference—so little,

indeed, that we are unable to make a differential diagnosis, even from the

symptoms.
As to the primary osteal tuberculosis of the joints, we have already

seen that an osteotuberculous infarct is located in the joint from its very

beginning, while the smaller granulation foci open into the joint second-

arily. When located close to the articular cartilage, this must be de-

stroyed before the joint is invaded, the cartilage forming a barrier which
may sometimes prove sufficient to resist invasion. A small, dry granu-

lation focus may heal up before perforation takes place.

When located at the surface of the joint, where the bone is not

covered with articular cartilage, the thin periosteum and the serous mem-
brane covering it are more easily opened through. An important com-
plication is when an osteotuberculous focus is placed right at the in-

sertion of the capsule of the joint. It may then open in and outside of

the joint simultaneously, or the one or the other, the saving of the joint

depending upon the few lines of difference. When the tubercle bacillus

invades a joint and tuberculosis of the joint ensues, all the constituent

parts of the joint will be successively affected, namely, the synovial
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membrane, parasynovial tissue, ligaments, and perisynovial tissues, the

articular cartilage, and, finally, the articular surface of the bone.

It is a question whether so light a form of inflammation as a simple

synovitis, whatever that may be, as mentioned by Ktimmer, can set in

as an effect of either ptomains alone, from a near focus, or from ex-

tremely weakened tubercle bacilli. A simple serous synovitis of entirely

benignant character, if it exist, is of extremely rare occurrence.

Commonly, the presence of the tubercle bacillus in the joint produces

one of the following forms: (1) A pannous hyperplastic synovitis. (2)

A tuberous hyperplastic synovitis or papillomatous plastic synovitis.

(3) A granular or fungous hyperplastic synovitis (Hueter). (4) The
tuberculous articular empyema (Konig).

1. The Pannous Hyperplastic Synovitis {Hueter)

.

—The synovial mem-
brane is moderately thickened. From the border of the cartilage a thin

vascular layer of granulation tissue creeps in over the surface of the

latter—so much so as sometimes to cover the larger part of the surface

and unite with the cartilage, which gradually becomes transformed into

connective tissue. The tubercles are usually not visible to the naked
eye.

2. The Tuberous Plastic Synovitis, or Circumscribed Nodular Tuber-

culosis of the Synovial Membrane.—The tubercular fibroma is charac-

terized by the development of a subserous tumor the size of a walnut or

larger, protruding into the joint and filling, for example, the suprapatellar

recess of the knee-joint, with simple synovitis or pannous synovitis in the

rest of the cavity. Such a local tuberculosis is amenable to extirpation

of the tuberculous tumor followed by recovery. The papillomatous

plastic synovitis is a diffuse form of hyperplastic tuberculosis, and, as

shown in the specimen, we find the whole inner surface of the synovial

membrane covered with sessile or pedunculated papillomatous growths,

small and rather uniform in size, some of which may become detached

and constitute the so-called "rice bodies."

3. Diffuse Granulating Synovial Tuberculosis.—Here the synovial

membrane is considerably thickened, hyperemic, with or without visible

tubercles, always accompanied by invasion of the para-articular tissue

and the ligaments of the joint. Thus is formed the thick, edematous
mass of tissue, usually of a gelatinous appearance, in which coagulation

necrosis will cause, in the more dry forms, islands of cheesy matter; in

the more liquid forms, islands of pus, that is, small multiple abscesses.

Any of the above-named forms of synovitis may give rise to the exu-

dation of serous or serofibrinous fluid in the joint—the tuberculous hy-

drops of Konig. A considerable hydrops is most commonly associated

with a diffuse synovial tuberculosis, with little thickening of the capsule.

Less commonly it is found in the tuberous and papillomatous synovitis;

most rarely in the fungous or granulating synovitis. The fluid is clear

in the lighter forms; slightly milky from migratory corpuscles, or mixed
with shreds of fibrin in the severer forms. So-called rice corpuscles may
be found and derived either from islands of fibrin or from loosened

papillomata. Their presence indicates tuberculosis (Reidel).
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Jf. Empyema Articulationis Tuberctdosum— Cold Abscess of the

Joint (Kdnig).—The inside of the capsule is covered with loosely ad-

herent tuberculous membrane similar to that in tuberculous abscesses,

so loosely connected with the capsule as to permit of its being scraped off.

The remaining synovial membrane is diffusely infiltrated with miliary

tubercles, but only slightly thickened, if at all, because of the non-

invasion of the parasynovial tissues.

The articular cartilage plays, as a rule, only a passive part in tuber-

culosis of the joint, as its fate is destruction or absorption. The car-

tilage covering a large sequestrum dies off and is mechanically detached

from the bone in smaller or larger pieces. An osteotuberculous focus,

when reaching the cartilage, will cause gradual local absorption, and a

local, usually round defect, through which red granulation tissue or

cheesy matter protrudes. The surrounding cartilage may be entirely

normal and efficient for the function of the joint. A primary synovial

tuberculosis has a tendency to develop most intensely in the region of the

capsule at the circumference of the articular cartilage. From here it

has an easier way down into the vascular bone than into the non-vas-

cular cartilage, and extends down between the bone and the cartilage as

a tuberculous osteomyelitis, creating a layer of tuberculous granulation

tissue that will detach the cartilage from the bone. Local hyperplastic

foci in this granulation tissue may perforate the cartilage in many places,

just the same as a primary osteotuberculous focus, so that the cartilage

presents the appearance of a sieve. Finally, either the whole cartilage

or shreds of it are found loose in the cavity of the joint.

In the pannous synovitis and the dry forms of fungous synovitis an

apparently direct transformation of cartilage into connective tissue takes

place.

The articular surfaces of the bone, after the disappearance of the

cartilage, present the following appearance: In the dry form, a layer of

not very vascular connective tissue covers the surface and connects it

with the opposite similarly transformed surface. In the more moist

and suppurating forms a layer of miliary tuberculous tissue covers the

l)one with visible yellow miliary tubercles, extending usually only a

short distance down from the surface. Thus the whole head of the

femur, the acetabulum, etc., is gradually destroyed.

Symptoms

1. Tuberculous hydrops, as we have stated, is common in diffuse

synovial tuberculosis with little swelling of the capsule, also in papillo-

matous diffuse synovitis or local tuberous synovitis, but is seldom found
in the granulating fungous synovitis. It is characterized by the usual

symptoms of a painless intra-articular accumulation of fluid, which
usually reaccumulates when removed, and sooner or later the tuberculosis

going on shows some thickening of the capsule after removal of the fluid.

The prognosis is relatively good because there is little tendency to

(lest ruction of the joint or to suppuration. Some cases recover after
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puncture and rest. Rice bodies, when present, can be felt to give a

peculiar friction sound when moved from one point of the joint to another.

The joint remains for a long time in relatively good function, which

ceases only when, later on, thickening of the capsule and destruction of

the joint set in. A tubercular fibroma can be felt after the aspiration of

the joint as a sessile, more or less movable tumor, simulating floating

cartilage. Simple arthrotomy and extirpation may prove effectual.

The tuberculous hydrops is never accompanied by fever. As above

stated, the lighter forms may recover by aspiration and immobilization.

More obstinate forms require opening of the joint, excision of the local

tumors if found, a partial excision of portions of the capsule, with iodo-

formization and drainage. Konig has opened the knee-joint on both

sides of the patella, excised large slices of the capsule, and seen perfect

recovery. However, the result is always uncertain, and the tuberculosis

may, in spite of initial, more conservative treatment, go on to the severe

and more destructive forms, and require more radical operative measures.

2. Fungous Arthritis—Granulating Synovial Tuberculosis, White

Swelling, Tumor Albus.-—This is by far the most common form of tuber-

culosis of the joints, whether primary osteal or primary synovial. No
symptoms enable us to make a distinct diagnosis between a primary

osteal and a primary synovial tuberculosis of the joint, but, as we stated

in the discussion of tuberculosis of the bones, the primary osteal form is

the most common. In the knee the proportion of the primary osteal

to the primary synovial form is 3 to 1; in the hip, 4 to 1; in the elbow,

4 to 1 (Konig) . As to age, the proportion in children below fifteen is 2 to

1; above fifteen, 3 to 1. If it were possible to know that a large osteo-

tuberculous focus was to be found in a given case of articular tuberculosis,

this knowledge would determine an immediate operation, and no time

would be lost by conservative treatment. But, unfortunately, as yet

the diagnosis is almost impossible.

The fungous arthritis is much more frequent in the lower than in the

upper extremities. According to Albrecht, out of 325 cases of which
he gives the statistics, 91 were found in the joints of the upper extremity,

and 234 in those of the lower extremity. The granulating synovitis

or fungous arthritis presents a great variety of clinical forms, according

to the acuteness of the onset and the course, slowness or rapidity of de-

struction, and extent of the infiltration of the synovial tissues. It is

especially the degree of periarticular infiltration, its almost entire ab-

sence or presence, in abundance, that makes the clinical distinction be-

tween the dry and soft forms so characteristic that Volkmann has called

attention to the former as a distinct class of cases.

(1) The dry granulating tuberculosis, the atrophic form, plastic syno-

vitis {Kiimmer), caries sicca of Volkmann, so common in the shoulder-

joint, is characterized by the tendency of the tuberculous tissue to cica-

trization, and slight tendency to extensive destruction of cartilage and
bone. Absence of invasion of para-articular tissues results in only a

slight oi: in no swelling in the region of the joint, which may even be

found atrophic, as in the shoulder-joint from atrophy of the muscles, or
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in the hip-joint in young individuals (Konig) ; more rarely in the knee.

In the shoulder-joint there may be considerable atrophy, and still so

much mobility that the disease may simulate a neurosis resulting in

atrophy of the muscles of the joint. A careful examination in narcosis,

revealing restriction of mobility from cicatricial contraction of the tu-

berculous capsule, will enable us to make an early diagnosis, which is

confirmed later on when para-articular abscesses form. In a majority of

cases, however, this form has a tendency to come to an end without the

formation of abscesses, terminating simply in a more or less restricted

mobility of the joint. Dry caries of the shoulder-joint is found not in-

frequently in young women (Konig).

(2) Fungous arthritis, tumor albus, synovitis fungosa sive granulosa,

is probably the most common of all the forms of articular tuberculosis.

It is characterized by the softer condition of the tuberculous granulation

tissue, with tendency to destructive invasion of all the elements of the

joint, coagulation necrosis, and liquefaction. The invasion of the para-

articular tissues causes considerable swelling in the region of the joint,

giving to the latter the characteristic spindle shape so frequently found

in the knee-, elbow-, and ankle-joints, the swelling being so much the

more apparent when atrophy of the muscles above and below has taken

place. Extension of the infiltration from the para-articular tissues out

toward the subcutaneous tissues finally causes the swollen joint to be

covered with a whitish, immovable, dense skin, giving the joint the ap-

pearance from which the time-honored name of white swelling is derived.

In the beginning of the disease a slight degree of hydrops is found in a

few cases; most often the cavity of the joint contains no fluid, or not a

sufficient amount to be recognized by palpation.

Later in the disease liquefaction in the islands of coagulation necrosis,

and in the islands of soft granulation tissue, gives rise to the presence of

tuberculous pus. This may be found as small foci in the soft granulating

capsule, small abscesses inside the granulation tissue, or as pus from the

cavity of the joint. At this stage of the disease, especially in the softer

form of tuberculosis, the peri-articular abscess is formed. Most com-
monly a local destruction of the tuberculous capsule facilitates the in-

vasion of the peri-articular intermuscular spaces by the tuberculous pus

already contained in the joint; and a more or less rapid increase in size

of the abscess cavity in the direction of least resistance causes the forma-

tion of more or less distant abscess cavities, which, of course, always lead

into the cavity of the joint. More rarely, peri-articular abscesses form
directly from an osteal focus by the extension of a mass of tuberculous

granulation tissue, extending through the capsule out into the peri-

articular tissue, as a primary mass of solid granulation tissue in which
liquefaction takes place secondarily. A peri-articular abscess originat-

ing in this way may attain the same size as that previously mentioned,
but, owing to its original form, a local osteotuberculous focus is of less

])rognostic importance, inasmuch as it does not necessarily indicate

suppurative destruction of the cavity of the joint. This latter form of

abscess may be opened and evacuated and may then close up, with or
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without the removal of the osteotuberculous focus, and still leave the

joint in a more or less unimpaired condition; while, on the other hand,

the peri-articular abscess communicating directly with the destroyed

joint cavity has no tendency to come to a close, but leaves fistulous open-

ings which keep open permanently, and only too often, when not pro-

tected by antiseptic dressings, sooner or later furnish a place of invasion

for pus-microbes, adding acute suppuration or sepsis to the tuberculosis,

and giving rise to a rapid increase in the destruction of the articular

surface.

A fungous arthritis, when limited to a single joint, will rarely cause

any rise in temperature. High temperature is always indicative of a

mixed infection with pus-microbes, or, what is very rarely met with,

general acute tuberculosis. By far the most common is the mixed in-

fection which comes from without, the pus-microbes entering the open

and unprotected peri-articular abscess. It is very exceptional that auto-

infection, that is, invasion of a closed tuberculous joint by floating pus-

microbes from a distant place of invasion, takes place. A slight rise in

temperature, remittent or intermittent, however, commonly accom-

panies the formation of tubercular peri-articular abscesses. A tempera-

ture of 100° to 101° F. in the evening, with normal morning temperature,

is indicative of this complication, and this, as first pointed out by Konig,

is an important diagnostic symptom.
Contractions, lateral deviations, or other abnormal positions of the

articular surfaces usually signify destruction of the articular ligaments

and articular surfaces. They are thus not seen in the articular hydrops

or the lighter forms of synovial tuberculosis, while we find them in tumor
albus, or the destructive forms of para-arthritis. Konig very properly

uses the term " Destructions-Contractur " (contraction by destruction)

for these displacements, in preference to the usual term of spontaneous

dislocations, and employs the latter expression to signify the condition

when, through muscular contraction or a slight injury to the joint, whose

strengthening ligaments are destroyed, a sudden, very painful, and often

considerable displacement takes place. This is especially common in

the hip-joint. The clinical importance of any of these displacements lies

in the fact that they signify a certain amount of destruction of the joint,

thus often indicating surgical interference.

Pain as a symptom accompanying tuberculosis of the joint, although

always present, is of extremely variable intensity; two patients with an

apparently similar degree or form of tuberculosis in the knee-joint may
differ so much, as far as pain is concerned, that the one may be able to

walk almost without pain, while in the other the slightest movement will

cause intense suffering. Although the intensity of the pain does not give

any absolutely certain information as to the extent of destruction of the

joint, it may be said that, in general, the more acute destructive forms of

tuberculosis are the more painful, and, further, that intense pain on

movement may mean large intra-articular osteal foci and extensive intra-

articular destruction, while slight pain would indicate that the articular

cartilage was as yet comparatively intact. A sudden attack of intense
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pain sometimes means that perforation of an osteal focus into the yet

intact joint cavity has taken place. It is of more practical importance

when we find a local painful spot on the articular extremity of the bone,

especially when it is outside of the usual line of the swollen and tender

capsule. Inasmuch as this may indicate an osteal focus if the tender spot

shows some localized softness or swelling, it is of even more significance

in this direction, and indicates a local operation which may save an as

yet comparatively intact joint.

(3) Cold abscess, the pyarthrous tuberculosis, is rare. Its most typical

form is found in diffuse miliary tuberculosis, and a less typical form, that

is, less fluid in the joint, in the soft forms of granulating tuberculosis.

The onset is usually acute, often with considerable pain, accompanied

by fever, so as even to simulate suppurative synovitis. There is a

tendency to destruction of the capsule and the early formation of large

peri-articular and intermuscular abscesses. The symptoms of general

acute tuberculosis are likely to set in sooner or later.

Diagnosis

As a rule, there is no difficulty in the diagnosis of tuberculosis of the

joints when the history, course, and symptoms of the disease are taken

into consideration, as above stated; but, as Konig justly remarks, it is

well to remember that an articular tuberculosis, even of the large joints,

is practically a local disease, and has for a long time little or no influence

on the general health of the patient. Thus we may find patients ap-

parently strong and healthy looking suffering from articular tuberculosis.

The hydrops tuberculosis is distinguished from a "common articular

hydrops," whatever that may mean, traumatic, for instance, by its

persistency and tendency to relapse as soon as the joint is put to use again.

Flocculi of fibrin or rice bodies indicate tuberculosis.

The tubercular fibromata might be mistaken for lipoma arborescens

or gummata. The diagnosis of the latter will be cleared up by anti-

specific treatment, which should always be tried in cases of doubt.

Cold abscess is distinguished from the suppurating synovitis by less

pain, some swelling of the capsule, and the frequent presence of tuber-

culosis in other organs.

The fungous synovitis or panarthritis rarely causes any difficulties

in diagnosis. The elastic swelling, comparatively painless abscesses, or

fistulous openings with fungous granulation tissue protruding are char-

acteristic. It can be distinguished from acute multiple osteomyelitis of

the articular surfaces by its slow and comparatively painless onset, and
the slight tendency to ankylosis as compared with the latter.

The caries sicca of Volkmann, or dry cicatricial atrophic tuberculosis,

especially as found in the shoulder-joint, might be mistaken for a neurosis

with atrophy of the muscles covering the joint. An examination in

narcosis will reveal some loss of mobility in the tuberculosis as compared
with the absolutely free mobility in neurosis. Exact measurement may
rc\ eal some shortening, that is, articular destruction in the tuberculosis.



TUBERCULOSIS OF BONES AND JOINTS 537

Prognosis

It is almost impossible, in any given case of articular tuberculosis, to

state the future fate of the joint, inasmuch as the course of the tubercu-

losis is in the highest degree atypical. Konig states that all forms and
cases of tuberculosis of bones and joints are capable of spontaneous re-

covery, with more or less loss of function; but it may be stated, as a
general rule, that the softer and more acute the tuberculosis, the larger

the osteal foci, the earlier the suppuration, and the less careful the early

treatment, the graver is the prognosis. An apparent recovery is always

uncertain as to its duration, inasmuch as relapse or rekindling of the

tuberculosis is likely to take place at any time. The articular tuber-

culosis usually extends over many years, especially the fungous pan-

arthritis. The caries sicca may, according to Konig, come to an end in

two or three years with some loss of mobility. Lighter forms of synovial

tuberculosis or articular hydrops may disappear with proper treatment
in a much shorter time.

As to the question when it can be said that recovery or disappearance

of the tuberculosis has taken place, we may be guided by complete dis-

appearance of the pain and swelling, and by the painlessness of what
mobility has been left in the joint. As has been stated before, complete

ankylosis is rare, but when it takes place, it gives this adv^antage, that

the pain disappears, even when the tuberculous foci are left in the capsule

or the bones.

As to the prognosis in different ages, it may be said in general that

children will more easily recover even from a severe articular tuberculosis

than adults—a fact that permits of more extensive conservatism in the

treatment of tuberculosis in early age. This is an important fact, as

the articular ends, as is well known, play an important part in the growth
of the extremities, and destructive operations in children are apt to leave

useless limbs from lack of growth.

The danger to life from articular tuberculosis presents the following

points for consideration

:

1. Sepsis, a secondary invasion of the pus-microbes into the joint and
peri-articular abscesses, is not uncommon. The pus-microbes invade,

not by auto-infection, but through careless or rather non-antiseptic

treatment of spontaneous or artificial openings, leading to peri-articular

abscesses. It may thus be said that although, practically, this compli-

cation is not an uncommon one, it can be prevented by careful, system-

atic, antiseptic treatment. The difficulty is that the fistulous openings

into tuberculous joints remain open for months and years, attendants

and patients grow careless in course of time, and late septic invasion

takes place.

!2. General tuberculosis, acute or chronic, is much graver, since it is

impossible to prevent it. In the course of years a number of patients

succumb to this complication. Billroth states that in sixteen years 27

per cent, were lost in this way. Konig, from a table of 117 operations for
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tuberculosis, found that after four years 16 per cent, had died from general

tuberculosis.

3. It has recently been pointed out by various authors, especially

Konig, Wartmann, and Albrecht, that operations on tuberculous joints

may cause immediate infection—the so-called operation tuberculosis.

This complication is not very common; Konig, in his extensive experi-

ence, has seen only 16 cases, and Wartmann, from a collection of exci-

sions amounting to 837 cases with 225 deaths, found only 26 cases of

operation tuberculosis. It sets in, as Konig describes it, seven to ten

days after an operation, which may be aseptic and heal by first intention,

either as acute tuberculosis of the lungs or tuberculous meningitis,

terminating in death three to four weeks after the operation. Some-

times, in cases where the operation is followed by suppuration and

secondary operations become necessary, it follows these.

4. A number of patients in the course of years succumb to amyloid

degeneration of the spleen, the liver, and especially the kidneys, with

its accompanying dropsy, which takes away some of the survivors.

I shall say nothing as to the treatment of the articular tuberculosis,

inasmuch as this question belongs to special surgery, and would be alto-

gether too extensive to be taken up in the time allotted by this Society to

the discussion of the question of tuberculosis.

However, before leaving the field of tuberculosis I want to call the

attention of the Society to a comparatively rare localization of the

tubercle bacillus, and to an affection that has only recently been recog-

nized as such, namely

—

Tendon Tuberculosis

Tendon tuberculosis is a necessary appendix of tuberculosis of the

joints. I do not mean tuberculosis of the tendons, where the tuberculosis

creeps out along the tendons from a tuberculous joint, as you find it

around the tendo Achillis from the ankle-joint, or the flexor tendons of

the arm from a tuberculous wrist-joint; but I mean primary tendon

tuberculosis, which is on an equal footing with any other primary syno-

vial tuberculosis. The subject of tendon tuberculosis is a new one.

French authors, more than thirty years ago, called attention to a so-called

fungous tendon synovitis, describing it, as far as gross appearances go,

very well, but, of course, they did not come to an understanding about

its pathology any more than about that of the so-called synovitis of the

joints. Nothing was done until 1875, when Volkmann* gave a masterly

description of the tendon tuberculosis, but without recognizing it as a

tuberculosis. Then came Riedel, Konig's assistant, who showed that the

rice bodies so commonly found in the so-called fibrinous hydrops of the

tendon-sheaths, or hygromata of the flexor tendons of the hand, always

indicate a synovial tuberculosis.

I wish to say only a few words about the pathology of this form of

tuberculosis, because, as far as it needs treatment, it is a synovial tuber-

* Beitrage z. Chir.
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culosis—a fungous synovitis. It is a tuberculosis with an enormous
development of tuberculous tissue in the sheath of the tendon and on the

tendon itself. In the sheath of the tendon it forms a layer of from one to

four lines in thickness, of the usual well-known gelatinous tuberculous

tissue. On the tendon it forms a similar layer, usually smaller, and with

that important anatomic feature that this granulation tissue creeps

down between the bundles of the tendon and separates them until finally

it makes a perfect brush out of them; then atrophy of these separate

bundles of the tendon takes place and the tendon ruptures—a spon-

taneous rupture in the same sense as a spontaneous fracture, that is, that

with a very slight movement the tendon tears. If left alone, this tendon

tuberculosis has the same fate as tuberculosis of the same character in

other parts of the body; it goes on to liquefaction of the tubercles and
the surrounding tissue, and pus—if we may so call it, tuberculous pus

without the pus-microbes—forms. This abscess is opened or breaks

spontaneously, leaving tuberculous fistulas with no tendency to heal,

just the same as fistulas leading into tuberculous joints. The same fate

as with all other tuberculous tissue will be the result of the opening,

namely, that if septic invasion from without takes place, that is, if the

tuberculosis is not removed at that time or antiseptic precautions taken,

then sepsis sets in and finds a congenial soil in the tuberculous tissue, an
excellent culture soil for the common pus-microbe, just the same as in

tuberculous abscess from Pott's disease, or tuberculosis of the vertebral

column, in which the opening is, in the large majority of cases, the be-

ginning of the end. Tendon tuberculosis most commonly attacks the

flexor tendons of the hand; then we have the so-called hygroma of the

hand, with its swelling in the palm and above. These are undoubtedly

always tuberculous; further, we find isolated tendon tuberculosis in the

extensor tendons of the hand, more rarely in the tendons of the lower ex-

tremity, as the patellar ligaments, of which I have seen one case.

I wish to present a patient tonight who has kindly consented to come
down and show his hand. The history is as follows

:

John Harrington, laborer, aged thirty-five. Family history good. The present

trouble commenced about three years ago, when the patient noticed a slight painless

swelling on the dorsum of his hand. A watery fluid collected, which was removed, but

collected again; the increased swelling gave rise to severe pain and inability to flex the

fingers. After a few months the swelling broke spontaneously, and there was a seropuru-

lent discharge. This discharge continued for about two years, the swelling increasing

slightly, until October 27, 1888, when the patient came to my clinic at the College of

Physicians and Surgeons.

Examination revealed a swelling about 5 inches long in the median line of the dorsum

of the hand, extending from about \}/2 inches from the metacarpophalangeal articulation

to beyond the wrist-joint.

Diagnosis.—Tendon tuberculosis of the extensor tendons of the hand. An incision

was made, extending from within J^ inch of the metacarpophalangeal articulation, 7 inches

up the forearm in the median line, over the swelling. The incision was made down to the

muscles and tendons, and a quantity of rice bodies removed; these were also found in-

closed in the sheaths of each of the tendons when opened. The sheaths of the extensor
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tendons were removed, and each and every tendon was thoroughly scraped to remove the

tuberculous material. The extensor tendon of the thumb was divided, it being impossible

to separate the tuberculous tissue without this. The tendon was united to one of the

other extensor tendons. The integument was sutured with silk, and the hand and fore-

arm dressed antiseptically. One week after the operation the wound had united, and the

sutures were removed and the hand dressed. Two weeks after the operation there was

good union. Four weeks after the operation flexion and extension of the fingers were

regained. There was no sign of return of the disease.

When this man came for operation, one of the tendons—the short

extensor of the thumb—was destroyed; the others could be separated

from the tuberculous tissue. This dissection of the tendons from the

tuberculous tissue takes a long time. It has to be done with the utmost

care, because the tuberculous tissue that runs down between the fibers

of the tendons is adherent; there is no short way of rubbing it off the

tendons—it must be dissected off carefully, particle by particle, and then

the whole sheath of the tendon dissected off with scissors and forceps,

just as carefully as in the joints, particle by particle, and this law holds

good in all operations for tuberculosis. Then come the difficulties of

dressing. It has been found that in dressing with drainage-tubes, anti-

septic washes, etc., the results are not so good as if the wound is left to

heal by the organization of an aseptic clot, as Lister called it. But this

healing without drainage implies that the wound shall be filled with blood.

No exact union of the wound is made, but a couple of spaces are left be-

tween the sutures, so that the surface blood can get out. Schede recom-

mends this method, having found that the connective tissue formed in

the nidus of the clot was more pliant than the connective tissue formed
when there was drainage. That method was used in this case, and the

consequence is that much more extension than before is possible. This

patient also shows a tuberculosis of a metacarpophalangeal joint.

The prognosis as to the future functions of the tendons depends upon
perfect asepsis (if there is not perfect asepsis, then the result is lost) ; sup-

puration must not take place after the operation. It further makes a
great difference as to the future function of the hand whether the tuber-

culosis is on the dorsal or on the palmar side. On the palmar side of the

hand, where we have to open from the palm up to the middle of the fore-

arm, the palmar ligament may be divided and reunited with sutures, and
it may be necessary to do this so as to dissect out the wall of the common
tendon-sheath. Tuberculosis in the palm of the hand gives much less

satisfactory results after operation for removal of the tuberculous sheath
from the tendon than on the dorsal side of the hand. Another point is

that when the tuberculosis has reached the upper end of the tendons, it

creeps up the muscles not only in the loose connective tissue, but up
between the bundles of the muscular fibers. This we can recognize
with the naked eye by the color and consistence of the muscle. The
invaded muscle becomes hard and grayish, and is not shining, as the
normal muscle tissue. Of course, all this tissue has to be cut away
carefully, because it is one of the modern improvements of our technic
in operating for tuberculosis that every part of the diseased tissue is
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carefully removed from the joints by scissors and forceps, so as to leave,

if possible, no tuberculous tissue at all. This makes a very different

operation from the one where the bones are sawed off from the joints,

for instance, and the abscess drained, no care being taken either of the

walls of the abscess or the cartilage, the consequence being that the tu-

berculosis very often grows right out again and there is greater liability

to sepsis setting in. These operations are long and tedious, but if per-

fect asepsis is secured, we may expect the results to be locally permanent.

Tendon tuberculosis is a rare disease; it exists only in 1 or 2 percent, of

the cases in the statistics of tuberculosis.



OPERATIVE TREATMENT OF CARCI-
NOMA OF THE RECTUM*

The results of palliative and operative treatment cannot very well

be compared, because each one serves its own limited field of useful-

ness. The palliative operations will be used where total extirpation of

the carcinomatous tissue is either impossible or too dangerous to the life

of the patient. Total extirpation should be resorted to whenever there

is a possibility of removing all the diseased tissue without taking the

life of the patient.

We will first discuss the palliative operations, which all have the in-

tention of doing away with symptoms of stenosis.

1. Linear rectotomy, as devised by Nelaton and extensively prac-

tised, especially in France, by Verneuil, Trelat, and others, consists in

division of the posterior wall of the rectum for carcinoma in the median
line backward to the coccyx, and is done with either the knife or the

cautery, the cautery giving more security against hemorrhage and sepsis.

The effect of the operation is often a very beneficial one in reducing the

frequent painful passages to few and painless ones. As to its dangers,

Verneuil estimates the mortality from the operation at about 5 per cent.,

and he states that the suffering from incontinence is small. This opera-

tion can be made use of only in low carcinomata, where the finger can
reach the upper border of the tumor, and the peritoneal cavity is in no
danger of being opened. In regard to this matter, Esmarch states that

in the majority of the cases of carcinoma low down total extirpation is

not only possible, but easy, and consequently ought to be preferred.

It should be limited to cases where the wall of the bladder, the prostate

gland, the uterus, or the fornix of the vagina have been invaded by
carcinoma, making total extirpation inadvisable.

2. Opening into the rectum from the ischiorectal fossa above the

carcinoma, as devised by Marshall, is practically making a posterior

artificial anus above the carcinoma. Spontaneous fistulous openings
in this place had taught Marshall that relief from stenosis symptoms
took place. This operation, however, has never been resorted to to any
extfent.

3. Cureting of the carcinoma with the sharp spoon and cauterization

of the scraped surface with Paquelin's cautery is another method. The
cureting was devised by Simon, and the cauterization of the cureted
surface by Kiister, who has practised this method of late extensively.

He advocates the method very strongly, saying that it affords great

*Med. and Surg. Reporter, 1890, vol. xliii, p. 311.
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relief in inoperable cases. Of from 25 to 30 patients, only 2 died from

peritonitis, and Kiister estimates the mortality from the operation at

about 8 per cent. Many of his patients lived more than a year, and in

a comfortable condition. Kiister has for years never performed colot-

omy in low carcinomata. The operation just described is applicable

only to tumors low down in the rectum, because in the carcinomata

above the line of the peritoneum surgeons always run the risk of opening

into the peritoneal cavity. Esmarch has seen cicatrization of a large

carcinoma take place after this operation, but still calls attention to the

dangers of hemorrhage and collapse following this method.
4. Lumbar colotomy, as devised by Amussat and Callisen, has been

extensively practised by English surgeons, but is now rapidly losing

ground and being replaced by the more modern modifications of inguinal

colotomy. The mortality from the old statistics was high—between

30 and 40 per cent. This mortality has decreased considerably of late,

so as to enable Cripps to report 14 cases without a death. There are

certain objections to the method, sufficient to prevent its future use.

Prominent among those objections is the difficulty of finding the colon

and opening into it at a place not covered by the peritoneum. The
descending colon frequently has a mesentery, and it often necessitates

great distention to find sufficient space to open into the bowel without

opening the peritoneal cavity. The wound is always a deep one, and
the artificial anus is in an inconvenient place for cleaning away the

feces, except in patients who are unable to get out of bed. It is im-

possible to prevent part of the fecal matter from passing down to the

carcinoma and causing the usual irritative effect on the ulcerated

surface, and, consequently, it does not relieve the pain and tenesmus.

The advocates of the operation, such as Henry Morris, claim for lumbar
colotomy a wider application, as, for instance, in carcinoma of the sig-

moid flexure or lower portion of the descending colon, where inguinal

colotomy would give no relief. Knies' modification of inguinal colot-

omy is practicable on the transverse colon as well as on the cecum
and ascending colon, thus making this claim of advantage somewhat
doubtful.

5. Inguinal colotomy, as devised by Littre, or laparocolotomy, is

rapidly gaining favor. The mortality of the operation was in early times

(Batt and Van Erkelen) even higher than in lumbar colotomy, being from

46 to 53 per cent. This was the consequence of opening into the peri-

toneal cavity without antiseptic precautions. The introduction of

antiseptic methods here, as in all other intra-abdominal operations,

reduced the mortality to the neighborhood of 5 per cent. Konig reports

20 cases with only 1 death from peritonitis; Cripps, 26 cases with only 1

death.

The attempts to perfect inguinal colotomy had in view, besides

guarding against infection of the peritoneal cavity, to effect comjilete

evacuation of the feces in the place of the artificial anus, so as to prevent

any fecal matter from passing down into the carcinoma, thus preventing

irritation and painful tenesmus, and, furthermore, to facilitate the
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washing out of the carcinomatous bowel from above. Closure of the

lower bowel, as devised by Madelung, was thus abandoned, and Knies'

method, as modified by Maydl, is the one nowadays mostly adapted

to fulfil all the indications. When it can be performed in two stages,

it must be considered almost without danger from peritonitis, and its

advantages, as stated by Konig, are the following: The operation is

done openly, mostly outside of the peritoneal cavity; no fecal matter

can pass over the carcinoma, and this can be easily irrigated and kept

clean.

6. The radical operation, that is, the total extirpation of carcinoma,

should always be done when it is possible to remove all the diseased

tissue without too great danger to the life of the patient. It is the only

hope of a radical cure, and a number of permanent recoveries are on

record. In the earliest i)eriod only low carcinomata were operated

upon, as the dangers to life became almost insurmountable. Modern
modifications, especially the sacral method of Kraske, has greatly re-

duced the dangers for the high carcinomata. The removal of part of the

sacrum or its osteoplastic—that is, temporary—resection, as devised

by Hochenegg, gives ample space for the removal of carcinomata even

above the rectum and in the lower portion of the sigmoid flexure.

Nevertheless, it cannot be disputed that a considerable amount of

preliminary operating in the high or sacral operation causes additional

danger from hemorrhage, collapse, and peritonitis in patients already

reduced in vitality by the disease. If we want to consider the danger

of the radical operation for carcinomata from a statistical point of view,

we meet with a difficulty yet in the literature that the authors did not

distinguish sharply enough between high and low operations.

In comparing the low and high operations, we find that the

enormous mortality before Volkmann's time, of over 70 per cent.,

has come down to 36 per cent. By comparing statistics from the liter-

ature in 1887, I have collected 272 cases, with a mortality of 22 per cent.

In the hands of other operators, however, after that time the mortality

has been lowered considerably. Thus Konig gives us a mortality of

his operations, for the last six years, of 16 per cent., and von Bergmann
gives us a series of 46 operations, with only 3 or 4 deaths; Cripps, 30
operations, with 2 deaths; Hochenegg, 12 operations (from Albert's

clinic), with no deaths; Bardenheuer, 13 cases, with 2 deaths. It may
be reasonable to conclude that the mortality of today, with proper selec-

tion of cases, may be estimated at between 10 and 15 per cent.

As to the number of radical cures, it is impossible, from the literature,

to give an estimate, but I should expect a radical cure in about 10 per
cent, of the patients that survived the operation.

As to the functional disturbance, comparatively little is known,
from the fact that little mention is made of the patient's condition in

after years. Konig takes a rather gloomy view of the condition of

those patients, and states that the functional results after the high
ojioration are better than those after the low operation. Of 21 patients,

he considers 1.5 in an unsatisfactory state; always unclean except when
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constipated; and only 6 had tolerably good power of retaining the feces.

Von Bergmann takes a brighter view of the condition of such patients,

and so do most other authors—so much so that the functional condition

of the patient is not permitted to interfere with the choice of operation

between palliative and radical when there is a possibility of saving the

life of the patient with the latter method.

35



OVARIOTOMY DURING PREGNANCY*

It would seem strange to bring this important subject before the

Society with only one case as an illustration. I do not pretend to bring

forward anything new or anything of my own in this connection, but

merely desire to present to the Society the thoughts and reflections that

I experienced after looking over the literature on the subject. This has

been the more interesting to me because of the radical changes in the

views as to the choice of treatment of this condition which have taken

place within the last ten years.

Case.—Mrs. G. E., thirty years of age, primipara. Health always good up to the

time of this sickness; she had never been treated for any uterine disease. First men-

struated at fourteen. Until the nineteenth year she was occasionally troubled with fre-

quent and profuse menstruation. From the nineteenth to the twentieth year the menstrual

flow was regular, but scanty. After the twentieth year it again became normal, and con-

tinued so until the time of last menstruation. May 21, 1890.

She was married in 1886, at the age of twenty-five, and was well from that time until

pregnancy, with the exception of some attacks of pain in the lower part of the abdomen,

radiating from the lumbar to the inguinal regions. The pain would come on suddenly, had

no connection with menstruation, would last from fifteen minutes to half an hour, and
would be followed for several days by tenderness over the lower part of the abdomen.

She generally felt chilly during these attacks, but had neither fever nor vomiting. She

has had five attacks in all: the first one five years ago, the second a few days later, the

third a month later, the fourth a year after the third, and the last attack during January,

1890. Dr. Hartman, her family physician, to whom I am indebted for the information as

to her previous history, considered these attacks to be ovarian colic. She consulted Dr.

Hartman on July 26, 1890, when she complained of failing health, general weakness, loss

of appetite and flesh, having lost 16 pounds within five weeks. She further complained of

pain and considerable tenderness in the left inguinal region, and had not menstruated

since May 21st.

On bimanual examination the uterus was found slightly enlarged, mobile, and pushed
over to the left side by a tumor which partially filled the pelvis minor. It did not appear to

be firmly adherent to the uterus. An upper portion of the tumor projected above the

brim of the pelvis in the right lower part of the hypogastric region. It appeared movable.
The surface, although smooth, was not uniform in appearance, inasmuch as the portion in

the large pelvis appeared to be solid, while the portion felt through the vagina was elastic

and appeared to fluctuate. Dr. Hartman made a diagnosis of dermoid cyst, and this

diagnosis was confirmed by the examination October 24, 1890. The gravid uterus was
now found projecting in the hypogastric region, the size of the uterus of the fourth month.
Auscultation revealed uterine bruit, but no fetal heart-sounds. The tumor had also

increased in size, and on examination was found almost to fill the pelvis minor. The wall

was in some parts hard and nodular. The upper part could now be felt only indistinctly,

as it was covered by the gravid uterus. The patient had not felt any fetal movements,
but had had frequent shooting pains in the mammfe, which as yet were not enlarged or

changed in appearance. Her general health had improved during the summer.

* Read before the Chicago Gynecological Society, May 22, 1891. Amer. Jour. Obst..
1891, vol. xxiv, p. 1097.
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October 24tli I examined the patient in consultation with Drs. Hartman and Lee, and

confirmed the diagnosis of dermoid cyst in the small pelvis on the right side of the uterus,

and pregnancy of the fourth month. The ovarian tumor was immovably fixed in the

small pelvis, and the vaginal portion of the uterus could now be felt high up to the left

side and apparently movable against the tumor.

In consultation held as to what course to pursue it was thought likely that this ovarian

cyst, which almost filled and was incarcerated in the small pelvis, might be a dangerous

complication to the delivery, or might rupture later on in the course of pregnancy. After

considering the choice between the induction of premature labor and subsequent ovariot-

omy, on the one hand, and ovariotomy during pregnancy, on the other hand, the latter

was decided upon, and the patient taken to the Emergency Hospital and prepared for

laparotomy in the usual manner.

October 30th, in the presence of the doctors from the Polyclinic and some of my
students from the college, and assisted by Drs. Bernauer, Lee, and Hartman, the anesthetic

being administered by Dr. Rosa Engert, the operation was performed as follows:

An incision was made in the median line from the symphysis pubis to the umbilicus,

the pyriformis muscle transversely divided, and the parietal peritoneum sutured to the

skin. The gravid uterus presented through the abdominal wound, and the tumor could

be felt deep down and behind the uterus, but was inaccessible until the incision had been

prolonged above the umbilicus to midway between the latter and the ensiform cartilage.

On introduction of the left hand into the abdominal cavity a cyst could now be felt,

of the size of a small child's head, the lower part of the tumor filling the small pelvis to the

right of and behind the uterus, an upper portion projecting up into the pelvis major. The

cyst was so firmly incarcerated in the small pelvis that it could not be removed so as to

bring it up into the wound. As I expected to find a dermoid cyst, I did not want to empty

its contents in order to facilitate its removal. Therefore I enlarged the abdominal incision

still a little further upward, and everted the gravid uterus out through the wound. The

uterus was wrapped in warm aseptic cloths soaked in sterilized water, and was held on the

side of the abdominal cavity and to its left side by Dr. Bernauer.

I now introduced the left hand down into the small pelvis behind the cyst, and lifted

it up and out through the abdominal wound. It was found to have a smooth surface and

to be non-adherent. After having packed the abdominal cavity around the pedicle, the

cyst was removed entire. It was somewhat difficult to ligate the broad ligament, as the

pedicle was short, especially in the upper part of the broad ligament, which was unfolded

and filled by the gravid uterus. The pedicle was transfixed and then dropped, without, as

I usually do, dividing it on the clamp by Paquelin's cautery, because the pedicle was too

short to permit the application of the clamp. After dropping the pedicle the cloths around

the uterus were removed, and, after turning the patient on the side, a pitcher of sterilized

water was poured over the uterus, which, after the removal of the large flat sponges, was

replaced. It was somewhat difficult to push the uterus back through the wound, the

borders of which had to be tightly drawn during its replacement. Several small, sub-

serous ecchymoses had formed on the surface of the uterus during its stay outside. Small

sponges on sponge-holders, pushed down behind the uterus, showed the abdominal cavity

to be free from blood and serous fluid. The abdominal wound was then united with alter-

nate deep and superficial sutures; no drainage.

At the end of the operation, which lasted an hour and a quarter, the patient was in

natural condition; pulse, 90, strong; no symptoms of collapse.

The second evening after the operation temperature rose to 100.8° F.; pulse, to 96.

During the rest of the first week after the operation the morning temperature did not reach

99° F., the evening temperature being about 99° F. During the second week morning

temperature was normal, the evening temperature about 99° F. From the beginning of

the third week the temperature remained normal.

During the first two weeks the only important symptom was occasional severe par-
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oxysmal pain, simulating uterine contractions; it could, however, be controlled by re-

peated hypodermic injections of K grain of morphin. This pain made me fear impending

abortion, but it gradually decreased, and entirely ceased at the beginning of the third week.

On the fifth day the dressings were changed and the wound found to be perfectly dry

and aseptic. The patient was sitting up at the end of the third week.

The subsequent course of the pregnancy was entirely normal, and on February 19,

1891, the patient fell in labor, which lasted fifteen hours, the child being delivered by for-

ceps. The child was fully developed, at full term, and weighed six pounds. The con-

valescence after delivery was not attended by fever, but was somewhat tedious. The pa-

tient had only a small quantity of milk, and so after three weeks artificial alimentation was

tried, but proved injurious to the child. A wet-nurse was then procured, after which the

child recovered and is now doing well. The mother regained her strength slowly but

fully; she suffered for a time, however, from looseness of the bowels and indigestion.

In the cicatrix at the line of incision and at the point of insertion of the sutures a

remarkable degree of pigmentation took place. Dr. Hartman stated that the entire cica-

trix became deeply pigmented—in fact, almost black. The patient herself declared that

this pigmentation did not begin to appear until after labor (?). It reached the maximum

degree of color after delivery, from which time it began to fade, and at the end of nine

weeks had almost disappeared, leaving only a light-brown cicatrix.

The tumor was a dermoid cyst with the usual characteristics of such tumors. At the

time of removal it was about the size of a child's head at term; it now appears considerably

smaller on account of the shrinking of the cyst-wall in the alcohol. The outer surface is

smooth, free from adhesions, but uneven; in some places thin, in others consisting of

hard, nodular tumors from J^ inch to 1 inch in diameter. One portion of it forms a solid

mass the size of a small hen's-egg, which consists of whitish, solid tissue, and includes a

cyst the size of a walnut, densely packed with brownish hair. On the inner wall of the

larger cyst, which is smooth in its upper portion, may be seen, down near the large tumor,

a number of smaller cysts from the size of a pea to that of a hazelnut. In some places the

cyst-wall is quite thin and transparent, indicating the liability of rupture upon manipula-

tion or by pressure during delivery.

Remarks.—Ovarian tumors, which are at all times a source of danger,

are still more so when complicating pregnancy, as the two conditions,

when in combination, mutually influence each other, to the detriment of

both mother and child. The ovarian tumor is subject to acceleration of

growth, to more rapid development, during pregnancy. The gravid

uterus is liable to cause torsion of the pedicle by changing the form and
position of the latter, or by circulatory disturbances in the pedicle, re-

sulting in gangrene or perforation of the cyst. When situated in the

pelvis minor, an ovarian tumor is especially liable to become an obstacle

to the delivery of the child, and to cause difficult and consequently dan-

gerous labor, which may result fatally to both mother and child.

In discussing the measures for the prevention of these dangers, we
will first consider the fate of the mother and child when the pregnancy is

left to run its course. The dangers to the mother, as gathered from
the statistics, are the following: Litzmann has collected 54 cases, with

24 maternal deaths; Jetter, 215 deliveries in 165 mothers, with 64 deaths;

Playfair, 57 deliveries, with 23 deaths; Braxton Hicks, 6 deliveries,

with no deaths; Rogers, 5 deliveries, with no deaths; Spencer Wells,

11 deliveries, with 1 death; Fritsch, 4 deliveries, with 1 death. In all,

355 deliveries are reported, with 113 maternal deaths, or a maternal

mortality of about 32 per cent.
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The mortality to the children from either abortion or premature
labor, according to Engstrom, is much greater. In a series of 216 cases

a mortality is reported of 48 per cent.

The proliferating cystoma is the form of cyst most commonly ob-

served. These cysts are frequently located outside of the small pelvis,

and are often overlooked during pregnancy. They rapidly increase in

size, and may cause overdistention of the abdomen and severe pressure

symptoms from the organs of the abdomen and thorax, necessitating

speedy relief. In such cases the treatment by puncture comes in ques-

tion. As these cysts are located outside of the small pelvis, they are

not liable to prove a serious impediment to delivery. Thus it would
seem that small dermoid cysts located in the pelvis minor constitute the

gravest complication of ovarian tumors with pregnancy.

Dermoid cysts are common. Jetter found 37 dermoid cysts in 165

cases. They are often small, and thus remain in the pelvis, are easily

diagnosed by vaginal examination, and, therefore, as Olshausen states,

are seldom overlooked. These are the tumors which most frequently

prove a serious difficulty at the time of delivery, when immovably in-

carcerated in the pelvis minor.

Puncture of the dermoid cyst is dangerous, as its contents are more
poisonous than those of most of the other ovarian tumors, but puncture

becomes unavoidable at the time of delivery when the cyst cannot be

pushed out of the way up into the abdominal cavity. The usual loca-

tion of dermoid cysts in the pelvis minor makes liable the occurrence of

spontaneous rupture during delivery, with consequent septic peritonitis

resulting partially from infection from the contents of the cyst and par-

tially from mixed infection through the puerperal wounds.

Treatment.—While, outside of pregnancy, prompt extirpation of an

ovarian tumor is always indicated, widely different measures have been

advocated for the treatment of ovarian tumor when complicated with

pregnancy.

1. Induction of abortion and premature labor has been recom-

mended by Barnes, but in most cases this sacrifices the child and is not

without danger to the mother. In 5 cases cited by Olshausen 2 mothers

died. As ovariotomy necessarily must follow, this method of treatment

exposes the mother to the dangers of two serious operations.

2. Puncture of the cyst to relieve the symptoms and so permit

natural labor to be undisturbed. This procedure, like the preceding

one, is, of course, only temporary, and resorted to with a view to await-

ing the earliest opportunity for ovariotomy. Puncture of the ovarian

tumor may relieve the dyspnea and prevent abortion. It is not more
dangerous in pregnancy than under ordinary circumstances, but the

puncture of ovarian tumors in general is attended by a mortality of 19

per cent. Cohn states that 1 out of every 6 ovarian cysts is malignant;

therefore puncture might cause rapid diffusion of the malignant tumor
in the peritoneal cavity—malignant peritonitis. The more rapid growth

of ovarian tumors during pregnancy is apt to cause refilling of the cyst

after puncture, and thus necessitate repeated punctures, which, of course,
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will increase the danger to the mother. Cohnstein states that of 6

mothers in whom puncture had to be repeated 3 or more times during

pregnancy, 5, or 83 per cent., died within a short time after delivery from

exhaustion. Puncture does not predispose to the interruption of preg-

nancy in more than 18 per cent, of the cases.

The difficulty in differential diagnosis between an ovarian tumor and

the gravid uterus is apt to lead to puncture of the latter. Olshausen

states that in 7 cases the uterus was mistaken for an ovarian tumor and

punctured. The operator then made a Cesarean section, sutured the

uterus, and closed up the abdomen. This was done in 5 cases with

success; in 2 cases the puncture terminated fatally,

3. During the last few years a third method of treatment of ovarian

tumors during pregnancy has come into the field, namely, ovariotomy

during pregnancy. This operation is comparatively new, as in 1877, ac-

cording to Olshausen, only 14 cases were on record. In the next year

over 40 cases were on record, and now this method of treatment bids fair

to become a regularly established procedure. Although ovariotomy in

the pregnant woman was at first performed with a good deal of appre-

hension, it has been seen from the very beginning that the dangers were

highly overrated, and that the mortality for mother and child has been

decreased by this operation far beyond our expectations. In 1886 Ols-

hausen collected 82 cases with only 8 deaths; but he points out that

individual operators had a much lower mortality, as out of 36 cases

operated upon by Lawson Tait, Spencer Wells, and Schroeder, only 1

mother died.

Engstrom, in 1890, reported a series of 48 cases with only 2 maternal

deaths, or a mortality of 4.2 per cent., as follows: Schroeder, 12 cases, no
deaths; Lawson Tait, 11 cases, 1 death; Spencer Wells, 10 cases, 1

death; Olshausen, 8 cases, no deaths; and Engstrom, 7 cases with no
deaths.

I consider the mortality of the operation today to be below 5 per

cent.; therefore ovariotomy during pregnancy is not any more danger-

ous than this operation in the non-pregnant condition.

The fate of the child is influenced by this operation to a like favorable

degree. According to Olshausen, abortion follows ovariotomy in only

20 per cent, of the cases; hence 80 per cent, of the children were born at

full term. When we compare this with the mortality to the children of

48 per cent, with non-interference, we see that by ovariotomy 28 per

cent, of the children are saved.

It is generally thought, and probably it is true, that the earlier in

pregnancy an ovariotomy is performed, the more favorable is the result.

Wilson states that ovariotomy becomes less favorable after the fifth

month, because, as Schroeder has pointed out, the operation becomes
more difficult by shortening of the pedicle, on account of the unfolding

and filling-in of the broad ligament to which the tumor belongs by the

gravid uterus. Late in pregnancy the size of the uterus naturally makes
the operation difficult by decreasing the available operating space in the

abdominal cavity. This sometimes necessitates the inconvenient lateral

oi)eration to gain access to the ovarian tumor. The vascularity of the
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tumor and pedicle late in pregnancy always increases the difficulty of

the operation . But in such cases the facts have proved a surprise to our

expectations. Olshausen reports 21 cases operated upon after the

fourth month, with only 2 deaths. Pippingskold reports an operation

made after the commencement of labor which resulted successfully.

Stratz reports 14 operations performed by Schroeder, with no maternal

deaths, and with 12 living children, and formulates the answer to the

question whether ovariotomy should always be performed during preg-

nancy, that it should be done as soon as the diagnosis is made, because:

1. Ovariotomy is inevitable, and its prognosis is not aggravated by
the presence of pregnancy.

2. Delivery in childbed without the tumor has a much better prog-

nosis than when the tumor exists.

3. One out of 6 tumors is malignant, contraindicating puncture.

4. Prognosis for children is much better.

He formulates the following conclusion :

'

' The complication of ovarian

tumor with pregnancy indicates ovariotomy."

In the discussion which followed the reading of this paper Veit and
Lohlein protested against laying down absolute rules, and suggested that

it might be well to individualize. Schroeder, however, fully supported

Stratz's recommendation always to operate.

Final Remarks.—Small tumors in the pelvis minor are especially

dangerous to the child and mother, as has been well illustrated in a case

published by Lomer, in which, in a secundipara twenty-one years of age,

who had an ovarian tumor the size of a child's head in the small pelvis,

after rupture of the bag of waters extraction by the foot was tried in vain.

Prolapse of the umbilical cord and death of the child resulted, followed

next day by version in narcosis, during which the child's head was torn

off and the patient died from collapse in three hours.

In another case, published by Nolting, a small ovarian tumor in the

pelvis made delivery difficult in the following way: Forceps were first

applied in vain ; puncture of the tumor evacuated only a small amount of

blood. The child died, and was extracted only after perforation, and
still with difficulty, as the tumor came down so far in Douglas' fossa that

prolapse of the rectum took place. The patient died of peritonitis after

four days. The autopsy showed a double twist of the pedicle, with

rupture of the cyst.

Instances of this kind, on the one hand, and the low mortality of

ovariotomy during pregnancy, on the other, would tend to lead to the

conclusion that in small ovarian tumors located in the small pelvis and
diagnosed during pregnancy immediate ovariotomy is the safest pro-

cedure.
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A CASE OF ELEPHANTIASIS OF THE
SCROTUM, WITH REMARKS ON ITS

OPERATIVE TREATMENT*

Elephantiasis of the scrotum is so rarely met with outside of the

tropics that to us it has little more than a theoretic interest. At the

same time our relations with the surrounding tropical countries where

the disease is endemic are sufficiently intimate now, and are increasing

to such an extent that it is very possible that cases of this disease may be

met with here among immigrants from these countries, as, for instance,

Barbados, Samoa, and China.

J. E., twenty-three years of age, German, was admitted to the German Hospital,

Chicago, in January, 1891. He was born in Strassburg, of German parents, both of whom
are in good health. He has three brothers and four sisters, all in good health. When he

was six years old he came with his parents to Chicago, and a few years later moved to a

farm at Rose Hill, one of the suburbs of that city. With the exception of the usual dis-

eases of childhood, and a rather severe attack of typhoid fever three years ago, from which

he recovered perfectly, he has always been healthy.

His present ailment, the elephantiasis, commenced eight years ago, without any ap-

parent cause, as a slight enlargement of the scrotum, followed later on by thickening of the

prepuce. The enlargement increased gradually and uniformly, with no intermission.

There was never any pain nor symptoms of inflammation,—that is, erysipelatoid attacks

in the enlarged scrotum,—according to his statement. About four years ago he suffered

for some time from frequent micturition and urinary tenesmus, which, after a while, sub-

sided. Two years ago, without any cause, so far as he knew, he had swelling and pain in

the inguinal glands on both sides, above and below Poupart's ligament, accompanied

by pain, and followed in a short time by suppuration. This terminated in two or three

abscesses on each side, which were permitted to open spontaneously, and, after discharging

for some time, the opening definitely closed.

Several years ago he was obliged to have trousers especially made on account of the

scrotal tumor. In spite of the size and weight of the tumor, however, he has been able to

work as driver of a wagon for a railroad company with satisfaction up to this time.

On examination he was found to be robust, well nourished, of healthy appearance and

color. Thoracic and abdominal organs normal. Muscular strength and development

normal (Fig. 53). The scrotum was enlarged and formed a tumor weighing 22 pounds,

extending down an inch below the knees. The skin was nodular, here and there covered

with scales and crusts of dried epithelium. The nodular prominences were somewhat

harder than the remainder of the skin. The tumor was of a uniform firm, leathery con-

sistence. Pressure with the fingers did not leave any indentation, as in edema. The skin

was thickened so that it could not be lifted up in a fold. On the anterior upper surface of

the tumor was seen a second round tumor, about the size of a fist, on the right side of

which was a vertical furrow 2 inches long, through which a probe could be passed upward

into the tumor a distance of 4 inches. This was the opening of the prepuce, through which

* Amer. Jour. Med. Sci., 1891, vol. cii, p. 352.
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the patient urinated, the urine dribbling down over the large tumor. The skin over this

enlarged prepuce was hard and nodulated, as was the skin of the scrotum. There were

no hairs on the scrotum. The pubic hair was sparsely developed. At the junction of

the scrotum with the pubic region the skin was softer and not nodulated, but still somewhat

thickened and immovable, as if edematous.

This part of the tumor formed a sort of pedicle 6 inches wide and 3 or 4 inches thick.

Neither the testicles nor the penis could be made out.

The inguinal glands on both sides were enlarged to the size of a small walnut, as were

also the glands in Scarpa's triangle. On the right side three cicatricial depressions—scars

after the old abscesses—could be seen, one below and two above Poupart's ligament; and

on the left side two similar scars. There was no enlargement of the deeper glands along

the external iliac vessels.

The skin at the upper part of the inside of the thigh and the corresponding skin of the

outer part of the tumor was the seat of intertrigo, the surface denuded, red, and moist,

partially covered with a whitish, fetid smegma. This surface inflammation caused the

Fig. S3. Fig. 54-

patient no pain, itching, or other inconvenience. There were no enlarged lymph-glands

in any other part of the body, and no edema of the lower limbs, on which, as well as else-

where on the body, the skin was perfectly normal.

Urine normal. Repeated examinations of the blood at different times of the day and

night showed no filaria and nothing abnormal. Appetite good, bowels regular. His

mental condition was somewhat abnormal; he was melancholy and morose, did not want

to talk with any one, was not very willing to answer questions, but otherwise appeared to

be sufficiently intelligent.

For two weeks previous to the operation antiseptic dressings were applied and local

treatment directed to the excoriated surface between the thigh and scrotum, so as to heal

the superficial inflammation of the skin at this point and as a further preparation for the

operation.

On the day previous to the operation the patient was given a sublimate bath, and on

the morning of the operation the tumor was held up in an elevated position for an hour in

order to deplete the vessels of blood.
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The patient was anesthetized, and the tumor held up by two assistants, and a Tur-

ner's clamp, which I had had made to secure bloodless operating, applied over the upper-

most part of the pedicle, a careful examination having first been made for inguinal hernia,

which showed that no such complication existed.

A grooved director was now introduced into the sinus of the prepuce leading to the

glans penis, and the overlying wall of skin divided upon it until the glans penis was exposed

about 3 inches above the peripheral opening.

Flaps of skin were now cut as follows: The anterior surface was divided into three

equal parts and three semilunar flaps cut, the median being a little larger than the two

lateral flaps—each lateral flap being about 2 inches long and 2 inches broad, the median

flap of the same breadth but 23^ inches long. The two lateral flaps were intended to cover

the testicles, the median flap to cover the penis. A single posterior flap was then cut

through the skin, about 2 inches long and 6 inches broad; that is, the whole width of the

posterior surface of the neck of the tumor. The cutaneous flaps were then dissected up to

the clamp. The penis was next dissected out of the tumor, leaving about 1 inch of preputial

mucous membrane all around the glans. The skin in this region was somewhat thickened

and edematous, but reasonably movable and pliable. The left testicle was now sought for

and found without much difficulty, the tunica vaginalis communis being surrounded by a

looser layer of somewhat edematous tissue, which permitted the isolation of the testicle

covered with the tunica vaginalis communis, and the spermatic cord, which was then dis-

sected up to the clamp. The right testicle was now isolated in the same way.

Both testicles and the penis, together with the three anterior flaps, were held up toward

the abdomen over the upper arm of the clamp, covered with carbolized gauze, and the neck

of the tumor was ablated by a series of cuts. After dividing each portion, all visible

vessels were ligated, including a number of veins 2 to 3 lines in diameter.

When the ablation of the tumor had been finally completed and all visible vessels

ligated, the clamp was loosened a little at one end, whereupon a number of bleeding vessels

appeared, which were taken up and ligated one by one. In all, more than 60 ligatures to

large and small vessels were applied. All bleeding-points in each portion cut were ligated

before the next portion was divided.

The clamp was then removed, and the hemorrhage having entirely ceased, the wound

was irrigated with 2.5 per cent, solution of carbolic acid and the flaps united in the following

way:

The two lateral flaps were united to the lateral portion of the posterior flap over each

of the testicles, and the median anterior flap and the middle portion of the posterior flap

made to cover the penis by stitching the lower end to the prepuce above the glans penis.

The glans penis was uncovered, and although there was no tension in the covering of the

body of the penis when not in a state of erection, I should in a future case like to make the

median anterior flap and the middle portion of the posterior flap about an inch longer,

because the skin and the prepuce were here somewhat thickened and stiff, and thus not so

mobile and flexible as in the normal condition.

Three short drainage-tubes, one for the penis and one for each testicle, were inserted

and stitched to the border of the wound, and a dry iodoform dressing applied.

The wounds healed without suppuration, pain, or rise in temperature. After a week

the drainage-tubes were removed, and in four weeks the granulating surfaces at the point

of insertion of the drainage-tube and at one side of the penis, where the union between

tlu> skin and prepuce had reopened a little, were entirely healed over. As will be seen from

a ]>hotograph taken six weeks after the operation (see Fig. 54), the shape of the external

genitals is comparatively normal, and the following condition is now present:

The glans penis is plainly visible, protruding below the scrotum. On the left side

the skin of the penis is normal; on the right, above the glans penis, there is an edematous

fold which is rapidly decreasing in size and becoming softer. The left half of the scrotum

is of ahnost natural shape and size; the right half not so much so, but both testicles can
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easily be palpated in the normal position, behind the penis. The skin at the root of the

penis in the pubic region is a little thicker than normal, and is still a little more voluminous

than normal, but nearly approximates the natural shape. Both inguinal regions are

somewhat enlarged on account of the swelling of the subjacent lymph-glands, as will be

seen in Fig. 54, where the depressions due to the somewhat retracted scars over the open-

ings from the glandular abscesses of two years ago are plainly visible.

Urination normal. As to the sexual function, I know nothing at present. His

mental condition is widely different as compared with his condition prior to the operation.

Instead of his former morose and non-communicative behavior, he shows now a bright and

smiling countenance, and, without being invited to do so, states that his present condition

is one of great happiness as compared with the period before the operation.

Microscopic examination of the structure of the tumor from the skin downward shows

thickening of the epidermis and papillary layer, but the epithelial cells are of normal shape

and size. There is no line of demarcation between the cutis and the subcutaneous tissue,

the entire tumor consisting of a wide, semisolid, elastic mass of tissue, which shows under

the microscope the following characteristics

:

Large areas of thick bundles of non-fibrillar connective tissue, the bundles in some

locations running parallel to each other, and in other places interwoven and cut obliquely

or transversely. Between the bundles may be seen occasional and rare connective-tissue

corpuscles of normal size and shape. The vessels, arteries as well as veins, but especially

veins, show an enormous thickening of the walls, the smaller veins having walls five to ten

times the normal thickness. This thickening is mainly an enlargement of the external

coat, the endothelium not participating at all in the thickening of the wall. In the peri-

vascular spaces are seen here and there conglomerations of leukocytes; in other places no

young cells are to be seen at all. Islands of young granulation tissue, consisting of em-

bryonal cells densely packed together and having the same appearance as the cells in

ordinary young granulation tissue, are spread all over the connective tissue. These

islands differ greatly in size. I was vmable to find anywhere enlarged lymph-spaces or

lymphatics, but am inclined to believe that some of the islands occupied by embryonal

cells, in which no blood-vessels could be seen, are lymph-vessels or lymph-spaces in a state

of plastic inflammation.

Elephantiasis of the scrotum (elephantiasis arabum) is anatomically

identical with elephantiasis of other parts of the body, whether affecting

the scrotum, prepuce, labia majora, or the lower extremities. We find

in all cases, irrespective of the etiology, an increase in all the constituent

elements of the skin and subcutaneous tissue, with the exception of the

hair and the glands. Thus we find thickened epidermis and inter-

papillary spaces of the epithelium, enlarged papillae, and connective

tissue of the cutis. The enlargement here and in the subcutaneous

tissue is due to a universal formation of new connective tissue. This

new formation of connective tissue in the vessel-wall, chiefly in the ex-

ternal coat, produces the characteristic thickening of the vessels to five

or ten times their normal size. It also produces a thickening of the

nerves by a similar increase of interstitial tissue between the nerve-

bundles.

We find in the lymphatics in the later stages of elephantiasis, as in

the case reported, no very characteristic dilatation. It is different in

the earlier stage of elephantiasis of the scrotum,—the so-called "lymph
scrotum,"—where the tissue is still soft and edematous. Here we find

lymph-vessels and lymph-spaces dilated, sometimes to such an extent
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that, when situated at the surface of the skin, they may form thin-walled,

transparent bullae on the surface of the tumor, which may burst and
empty a clear or milky lymphatic fluid, which sometimes escapes in

great quantity and may cause a temporary decrease in the size of the

tumor.

The condition of the lymph-glands is important. It is common to

find, as in the above case, a considerable enlargement of the glands, an
inflammatory enlargement, which, when due to invasion of pus-microbes

from an abraded surface on the scrotal tumor, may terminate in sup-

puration.

The etiology of elephantiasis is still shrouded in mystery; this is

especially true in the non-parasitic forms of the disease. Etiologically,

there is a great difference between the elephantiasis found in tropical

countries and the variety of the disease seen in temperate and cold

regions. In tropical countries the disease is uniformly ascribed to a
parasite belonging to the class of nematodes, namely, the Filaria Ban-
crofti.* This filaria, a thin, white worm, 3 to 4 inches in length and as

thick as a human hair, is found in the lymph-vessels of the area of the

elephantiasis. Here it deposits its thousands of eggs, out of each of

which is developed an embryonal worm small enough to pass through
the capillaries. This worm is periodically found in the blood of patients

suffering from this disease, and is the so-called Filaria sanguinis hominis.

It is supposed that the mature animal, as well as the ova and embryos,
may cause, on the one hand, by accumulation in the lymph-vessels and
glands, stoppage of the lymph-current, and consequent edema in the

corresponding distal territory; and, on the other hand, by chemical
products of their excretions, they may cause inflammation of the lymph-
vessels, a plastic lymphangitis, which naturally would tend to further

obstruct the lymph circulation. This may, perhaps, account for the
repeated attacks of erysipelatoid inflammation in the territory of the
elephantiasis.

This parasite, also, whose life history and relation to elephantiasis

have been studied so carefully by Wucherer in Brazil, Lewis in Calcutta,
and especially by Manson, father and son, and Myers in Amoy, and
whose method of entering the human body has been studied by the last-

named authors and by my friend of former years, Prospero Sonsino, of

Egypt, is commonly found in our Gulf States, as has been shown in an
excellent paper by Mastin, of Mobile, and confirmed by Matas, of New
Orleans, and others.

It is natural, then, to find elephantiasis a common, and in some places
an endemic, disease in tropical countries, to which the filaria of Ban-
croft is geographically limited. In some localities, as, for instance,

Samoa, the disease is so common that, according to Turner, 50 per cent,

of the adult population will, sooner or later in life, have the disease.

The filaria and elephantiasis have probably been imported into islands

*B. Scheube: "Die Filaria-Krankheit," Volkmann's Sammlung klin. VortrSge
1883, No. i32.



ELEPHANTIASIS OF THE SCROTUM 557

comparatively near our coast by coolies from China, as, for instance,

Barbados, where the disease has become endemic.

But the Filaria Bancrofti is not the only cause of elephantiasis, for

sporadic cases of this disease in the scrotum, as well as in the lower

extremities, are found in temperate and cold countries where the filaria

does not exist, and are found in patients, as in the case here reported,

who have never been in places where they could have been exposed to

the invasion of the parasite. As would naturally be expected, the

parasite is never found in these patients. Cases of this kind have been

reported in England by Fergusson, in France by Velpeau, in Germany
by Graefe, in Switzerland by Bircher, and also by other observers.

Clinically and anatomically, there seems to be no difference between

the elephantiasis of the tropics due to the filaria, and the elephantiasis

in the temperate zone where no filaria is found. The changes in the

lymphatic system, erysipelatoid inflammations in the lymph-spaces of

the skin, and swelling of the lymph-glands, are characteristic of both

classes of the disease. This swelling of the lymph-glands does not

necessarily mean obliteration of the lymph-current, as stated by Kocher
in his excellent monograph on Diseases of the Male Genital Organs,* for

in a case of elephantiasis published by Bryk, the enlarged lymph-glands

were permeable and the lymph-vessels dilated, even as far as the tho-

racic duct. Swelling of the lymph-glands, according to Kocher, often

precedes the development of elephantiasis, and is supposed to play an
important part in the etiology of the disease, both within and outside of

the tropics. But it is entirely unknown why so common an affection as

enlargement of the lymph-glands should result in elephantiasis in such

exceedingly exceptional instances as we find to be the case.

Symptoms.—Elephantiasis of the scrotum is usually of a softer con-

sistence than when the disease exists in the legs, but the swelling in-

creases more rapidly. Soft and edematous at first, the so-called lymph-

scrotum, it gradually becomes harder. The unequal thickening of the

epidermis causes the surface, which was originally smooth, to become
nodular and irregularly corrugated. The increase is not uniform, but

intermittent, following the repeated inflammatory attacks. These

attacks are characterized by redness and swelling, but are attended by
very little pain, the skin over the tumor being to a greater or less extent

anesthetic. Atrophy of the sebaceous glands and hair-bulbs is followed

by falling out of the hair. Here and there scales of thickened epider-

mis and crusts of dried secretion from abraded surfaces or from ruptured

dilated lymph-vessels cover smaller or larger areas over the tumor.

By the increase in the size of the tumor the testicles are buried, so

that after a while their location cannot be detected except when hydro-

cele coexists. The increase in size of the prepuce, together with the

increase in the skin of the scrotum, makes the penis disappear, the skin

being drawn downward and forward in front of the glans, forming a

sinus, sometimes several inches long, leading up to the urethra, sur-

* Theodor Kocher: "Die Krankheiten der mannlichen Geschlechtsorgane," Deutsche
Chirurgie, von Billroth und Luecke, 1887.
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rounded by a separate tumor like a smaller appendix on the anterior

surface of the large tumor. A deep furrow is usually seen on the end

or on one of the sides of the transformed prepuce, which forms the en-

trance to the urinary sinus through which the urine dribbles down during

micturition over the tumor, which probably helps in the causation of

the maceration of the epidermis and the surface inflammation.

As the elephantiasis is, on the whole, painless, the chief inconvenience

to the patient is caused by its weight. Tumors of 30 to 50 pounds
in weight are commonly seen, and a tumor weighing 100 pounds has

exceptionally been observed. This, however, does not influence the

general health of the patient, who is, as a rule, as in the case cited above,

able to do manual labor, notwithstanding the presence of the large

tumor.

The prognosis is good, and it is only in exceptional cases that danger

arises from septic inflammation on the surface of the tumor, with gan-

grenous destruction of a portion of the inflamed area and resultant

general sepsis.

Treatment.—Elevation of the tumor, compression, warm, moist appli-

cations, local mercurial inunctions, in connection with the internal use

of the iodids, iron, chlorate of potassium, and bichlorid of mercury,
have proved successful in exceptional cases only, and then in the earlier

stages alone.

Non-radical treatment is, of course, of far more importance in ele-

phantiasis of the lower extremities, where amputation should be deferred

as long as possible, than in elephantiasis of the scrotum, where early

operation is so much the more admissible, as no mutilation of the genital

organs is caused by it.

The dangers of the operation in elephantiasis of the scrotum are

hemorrhage and sepsis. For this reason, in former times, partial exci-

sions and operations with the ecraseur or galvanocautery were resorted

to, but these procedures have now become entirely obsolete.

The prognosis of the operation, which in preantiseptic times was
comparatively grave, has gradually lost its dangers. Thus we see, from
Kocher's statistics, an early mortality of 27 per cent, in 61 cases re-

ported by Fayrer; of 9.5 per cent, in 21 cases reported by Ballingall; of

5 per cent, in 161 cases reported by Esdaile; of 33 per cent, in 61 cases

reported by Manson; and more recently 1.5 per cent, in 138 cases re-

ported by Turner. The better prognosis of the operation in Turner's
cases is due to asepsis as well as to the great improvement in the technic
of the operation. Therefore, in the case above reported, I adhered
strictly to the method of operating as laid down by Turner. Hemostasis
is made absolute by the use of Turner's clamp, which has been already
mentioned.

Perfect covering of the penis and testicles is secured by the flaps as
devised by Turner and described in my operation, thereby avoiding
sepsis from non-union of a large wound surface, as in the older opera-
tions, in which, for fear of hemorrhage, the tumor was cut off trans-
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versely, or in which sometimes the penis and testicles were removed with

the tumor and the large wound surface left to heal by granulation.

The bloodless operation, by means of the clamp or elastic constriction,

gives the operator time carefully to dissect out the penis, testicles, and
spermatic cord, and to open and radically operate upon hydrocele, if

present. The clamp is preferable to an elastic constrictor, because the

latter is, as stated by Kocher, very liable to slip off during the separa-

tion of the tumor, while the clamp can be gradually loosened one end

at a time, admitting ligation of the smaller vessels step by step. This

makes the operation with the clamp, notwithstanding the numerous and
very large vessels, almost entirely bloodless.

The removal of the penis and testicles can in all probability be always

avoided by Turner's operation, and should at least be always attempted,

although Esdaile regards it as dangerous not to remove these organs in

tumors which weigh more than 50 pounds. In 2 cases reported by
Lloyd, tumors of 65 and 61 pounds in weight, respectively, were success-

fully removed, with preservation of the penis and testicles. In these

operations soft twisted ropes were used as constrictors and the flaps made
according to the method of Turner.

The preservation of the penis and testicles is the more important

because the genital functions remain undisturbed in the case of patients

suffering from elephantiasis.



THE OPERATIVE TREATMENT OF EXTRA-
UTERINE PREGNANCY AT OR NEAR TERM,

WITH REPORT OF A CASE*

It is not my intention in this paper to give an exhaustive expose of

all the details and the questions that arise in late extra-uterine preg-

nancy, but merely in connection with a case of this kind, which ter-

minated fatally, to describe the thoughts and reflections that presented

themselves to me in connection with the case.

I shall, then, first describe the case, the different methods of operation

and their prognoses, and, later, review the more important points in the

management of such cases from my own experience and from the litera-

ture as far as I have been able to obtain it.

Case.—Mrs. C, thirty-four years of age, married thirteen years. Healthy as a child;

first menstruated at the age of fourteen; always regular; three days' duration; for the

past ten years two days only; never very abundant. A slight leukorrhea for a few days

following menstruation. Married at twenty-one; a year later, after a normal pregnancy,

was delivered of a female child who lived only ten days. Labor was diflBcult, but forceps

were not used. Slight laceration of perineum. She was in labor from midnight until

half-past ten the next morning. She had puerperal fever and pelvic cellulitis, which

confined her to bed for three months. She had a slow convalescence, not being well until

three months later. Menstruation returned five months after the birth of the child, and

since that time, about ten years ago, has been always regular. She has occasionally had

slight leukorrhea, but otherwise has had no symptoms of disease of the genital organs ex-

cepting sterility.

She had her last normal menstruation March 20, 1890. Two or three weeks later, in

April, she felt sick, wanted to eat, but after eating would often feel nauseated. May 15th,

at noon, she suddenly felt a severe pain through the anterior part of the abdomen and the

rectum, followed by vomiting. These symptoms lasted for ten days, during which time

she was obliged to stay in bed. No fever, no symptoms of hemorrhage. The symptoms
then disappeared, and after three weeks she resumed her work of teaching school. She

was well until July, when a sudden attack of pain, which came on at night while she was

in bed, necessitated her keeping quiet for a few days. After this time pain would often

come on during the night, extending from the abdomen down to the knee, more severe in

the right leg. August 5th she had a sudden, severe attack of pain and vomiting, which

kept her in bed for two weeks and necessitated her stay at home for two weeks longer.

During this time her temperature was normal.

Between the fifth and the tenth of August, while in bed with this apparent attack of

peritonitis, she first felt fetal movements, faint at first, later stronger. These continued

to be felt until December 29th. Uterine hemorrhage with passage of a decidual membrane
was never observed. During September, October, and November she was able to be up

and about attending to her work in school, but almost every evening she would have pain

* Jour. Amer. Med. Assoc., 1891, vol. xvi, p. 879.

560



OPERATIVE TREATMENT OF EXTRA-UTERINE PREGNANCY 561

in the abdomen, which would be aggravated on change of position and would prevent her

from sleeping in the early part of the night. In the second week of December the ab-

dominal pain increased and also came on during the day, so that for fear the pain would

come on, she did not dare go out of the house.

December 31st spurious labor set in, with severe pain in the left side of the abdomen,

increasing toward night, which lasted for two days. At this time fetal movements ceased.

She remained in bed three weeks, during which time the abdomen commenced to decrease

in size. February 10, 1891, six weeks after the death of the child, there was a sudden

recurrence of the abdominal pain, with vomiting and rise of pulse and temperature.

February 11th I made an examination. The patient was in bed, somewhat pale;

pulse, 100; temperature, 100° F. She had been suffering from pain and vomiting for two

days, but at this time the vomiting had ceased. The mammary glands were large, areolae

pigmented, and abundance of milk coming from the nipples on pressure. The abdomen

was enlarged to about the size of pregnancy at term, but more prominent on the left side,

with an area of dull percussion up to the body of the ninth rib, while on the right side it

did not extend to within 2 inches of the lower border of the ribs. Tympanitic percussion

in the epigastric and both lumbar regions; dull percussion over the umbilical, hypogastric,

and inguinal regions.

Through the abdominal wall could be felt a harder, round portion of the tumor to the

right of and above the umbilicus—the fetal head. Over the remainder of the tumor no

distinct fetal parts could be felt. In the territory below a line extending from the border

of the right ribs downward and inward, to midway between the umbilicus and symphysis

pubis, and from here to the outer third of the left Poupart's ligament, a distinct placental

souffle could be heard, most pronounced in the right hypogastrium.

On vaginal examination the vaginal portion of the uterus was shown to be somewhat

flaccid, standing high up and directed forward against the symphysis pubis. The posterior

lacuna was pushed downward into the vagina by a doughy, immovable tumor, probably

the placenta, as no fetal parts could be felt. The patient complained of frequent micturi-

tion—that she was obliged to pass water every hour except when asleep. The urine was

normal in quantity and color, and contained neither pus, sugar, nor albumin.

I resolved to wait for the cessation of the placental circulation, as might be indicated

by the placental souffle, keeping the patient in bed and under symptomatic treatment.

February 10th: Area of placental souffle diminished about one-half.

February 22d: No placental souffle could be heard. The patient was removed to the

Emergency Hospital for operation, which was fixed for a week after her arrival there.

February 25th: Diarrhea set in, with slightly bloody stools, the passages soon becoming

chocolate-colored. On microscopic examination no pus-cells were found, but fecal matter,

fine granular matter, and blood-corpuscles. Pulse and temperature increasing.

February 28th: Pulse, 110; temperature, 103° F. She had several passages of a dark,

reddish-brown color. Concluding from this that perforation of the sac into the bowel

had taken place, and consequently that sepsis had commenced to appear in the sac, opera-

tion at once became necessary.

March 1st: Operation. In the presence of the doctors from the Chicago Policlinic, Dr.

Bellinger, of Council Bluffs, Iowa; assisted by Drs. Bernauer, Hall, and Brohm. Chloroform

given by Dr. Rosa Engert. Percussion at this time over the entire tumor was tympanitic

where it had formerly been dull, showing the presence of air in the fetal sac from perfora-

tion of the intestines.

An incision was made in the linca alba, 7 inches long, from a point midway between

the symphysis pubis and umbilicus, to 3 inches above the umbilicus. The parietal peri-

toneum was loosely adherent to the wall of the sac downward; above was the free peri-

toneal cavity. The sac was here covered with omentum containing a large number of

dilated vessels, some of the veins two or three lines In diameter, while most of the adipose

tissue of the omentum had disappeared. The parietal peritoneum was united by sutures

36
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to the skin. As the adhesions between the parietal peritoneum and the omentum were

incomplete, I separated the remaining adhesions with the hand, and packed large sponges

into the peritoneal cavity all around the incision, or rather around the territory where the

opening of the sac was to be made.

On account of the numerous and large vessels, double ligation of which would have

taken too long, I opened the sac with a Paquelin cautery knife. This was used only at

red heat. There was considerable hemorrhage from the omentum, necessitating numerous

ligatures. On opening into the sac there was an escape of fetid air, and later on a discharge

of a thin, grayish, fetid fluid of fecal odor. During this time the patient was turned on the

side and the wound flushed with warm sterilized water.

The incision was now prolonged 6 inches. The child presented with the back and

left shoulder in the wound. The leTt arm was first drawn out, but as it was found im-

possible to deliver the head, the arm was replaced and the left leg drawn out, then the right

leg, and thus the child was delivered. After incising the tympanitic abdomen, which

collapsed after the escape of the gases, extraction was now easy without violence to the

wall of the sac. The umbilical cord was tied 2 inches from the placenta, at the lower

border of the wound. The fetal cavity contained fetid, chocolate-colored fluid and smegma.

The patient was now turned on the side, and warm sterilized water poured in from a pitcher

to flush the cavity until it became reasonably clean, the water being mopped off with large

sponges. The large placenta entirely filled the small pelvis and the right iliac fossa up over

the surface of the transverse colon. The uterus could not be seen, as it was covered by

placenta. The cord was attached down near the symphysis pubis, was of a whitish-gray

color, and macerated on the surface, showing no signs of circulation. The fetal surface of

the placenta was smooth and bluish-gray, looking as if the circulation had ceased.

An attempt to cleanse the inside of the sac by means of soft sponges on long artery

forceps, the borders of the sac being held apart by the hand, was immediately followed by

a sudden gush of bright red arterial blood from the borders of the placenta, which necessi-

tated immediate packing of the cavity with large pieces of gauze. The deepest part of

the sac was in the left iliac fossa, where, to the left of the placenta, the distinct contour of

loops of large intestine, probably the descending colon and sigmoid flexure, were distinctly

seen. They were felt to be covered with a layer of tissue so thin as to indicate that no sac-

wall existed. No perforation into the bowel could be seen at any point, and no escape of

gases from the bowel into the sac was noticed, but the contents of the sac had a distinctly

fecal odor. . A thorough search for the opening into the intestine was not made, as even

the slightest manipulation caused copious hemorrhage from the borders of the placenta.

The large sponges were now removed from the peritoneal cavity, which was then

cleansed by means of smaller sponges on long forceps, and the borders of the sac united to

the skin by sutures. Strips of iodoform gauze, for capillary drainage, were introduced

between the sutures at six different places to a depth of about 2 inches between the sac

and the abdominal wall. One strip at the right upper border of the wound was introduced

4 inches up under the liver. A handful of a mixture of equal parts of salicylic and tannic

acids was strewn over the inner wall of the sac, and the whole cavity packed loosely with

sterilized gauze impregnated with the same powder, of which 4 ounces in all was used.

The wound of incision into the sac was left open, and over the packing an antiseptic dress-

ing was applied.

The child was a normally developed male at full term, in a state of commencing mac-

eration. The epidermis was covered with smegma, and in many places was loosened from

the corium, which presented a brownish-red, discolored surface.

At the end of the operation, which lasted an hour and a half, the pulse was 150 and
reasonably strong; color natural. Half an hour after the operation, pulse 120. 7 p. m.:

Temperature, 100° F.; pulse, 120; no vomiting; the patient has some pain in the sac and
the \vo(md; skin moist, expression natural. She has slept for a short time and does not

complain much.
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March 2d: No vomiting; has slept a little and taken some boiled milk; pulse, 120;

temperature, 101° F. The outer dressing, which contained a great amount of thin, gray-

ish fluid of fecal odor, was changed.

March 3d: A very little discharge in the dressings. Pulse, 110; temperature, 101° F.

She takes liquid nourishment and has a moderate amount of pain, which can be controlled

by morphin.

March 5th: Two stools of a chocolate-colored fluid containing many small clots of

blood. Very little secretion from the dressings.

March 6th: Three copious evacuations of a bloody fluid containing several clots as

large as a hen's egg.

March 7th: Last night and this morning several large coagula and liquid blood passed

through the rectum. The patient is pale and extremely anemic; conjunctiva pale, ex-

sanguinated; pulse, 130, weak; temperature, 99.5° F. The patient is fully conscious,

and complains of extreme weakness. Skin of extremities and face cold. Injection of

16 ounces of slightly alkaline, saccharated saline solution into the cephalic vein. In the

evening, pulse, 120, stronger, and the extremities warm after the application of hot-water

bottles.

March 8th: During the night there was another hemorrhage from the bowel, after

which the patient became semiconscious, dozing most of the time, and complaining but

little. Extremities and face cold. Pulse, 150, weak; temperature, 98° F. Died at

midnight.

March 9th: Autopsy, ten hours after death. No blood in the dressings or in the cavity

of the sac. The packing of the cavity is almost dry. The cavity of the sac has diminished

to one-quarter the size at the time of operation, partly by retraction of the walls, partly

by filling in. After removal of the gauze the placenta was found in place on the posterior

wall of the sac.

The autopsy revealed an opening at the upper insertion of the placenta, between the

sac and the transverse colon. This opening was so covered by the border of the placenta

as to make the blood pass down into the bowels, and not out into the sac. The sac was of

very different thickness in its different portions. On the anterior surface it was about J^

inch thick, corresponding to the surface where the fetus was covered with omentum, and

consisted, in fact, of the thickened omentum. The remainder of the fetal cavity was en-

tirely surrounded by loops of intestines,— small intestine and colon,— and here the sac-

wall was extremely thin, in some places cobweb like, in other places slightly thicker, and

everywhere more or less intimately adherent to the wall of the intestine. These adhesions

were the result of a plastic peritonitis commencing at the time of the primary rupture into

the peritoneal cavity, and extending as the fetus increased in size.

The placenta extended from the posterior surface of the uterus, entirely filling Doug-

las' fossa, more than 6 inches upward to the transverse colon. The placental area of the

sac was very thin in some places—so much so that it tore into shreds on even so slight a

manipulation as that required for the removal of the intestines en masse during the au-

topsy.

Summary of History.—We find, in a patient thirty-four years old,

who had had one child, child-bed being followed by pelvic cellulitis, and
who was then sterile for eleven years, an extra-uterine pregnancy charac-

terized by the following course:

In the eighth week after last menstruation probable rupture of a

tubal pregnancy, indicated by sudden pain and vomiting; that is, symp-
toms of peritonitis lasting for ten days. In the sixteenth week a similar

attack, less severe. In the nineteenth week another severe attack of

peritonitic symptoms, keeping the patient in bed for one month. In the
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fifth month she felt life. In the second week of the ninth month a mod-
erate attack of peritonitis. At the end of the ninth month spurious

labor and death of the child, indicated by cessation of fetal movements.

In the fifth week after the death of the child the placental souffle began

to diminish, and two weeks later it had ceased entirely. Six weeks

after the death of the child another severe attack attended with peri-

tonitic symptoms. In the eighth week perforation of the sac into trans-

verse colon. At the beginning of ninth week operation; death six days

later from hemorrhage through the bowel.

Remarks.—This case undoubtedly belongs to a class of cases con-

sisting of an original tubal pregnancy which secondarily becomes an ab-

dominal pregnancy with the placenta and fetus located in the abdominal

cavity. In the great majority of cases where a tubal pregnancy ruptures

at the end of the second or in the third month the fetus dies and dis-

appears, and if the patient survives the hemorrhage, both fetus and
placenta are removed by absorption. In a small proportion of cases

after this rupture the development of the fetus is continued, and the

placenta, still partially connected with the old site in the tube, keeps on

growing and implants itself on the walls of the peritoneal cavity, from

the small pelvis upward on the anterior, posterior, or lateral abdominal

wall. When the rupture has given rise to no symptoms of hemorrhage,

a plastic peritonitis takes place, which quickly forms a barrier between

the territory occupied by the fetus and placenta and the remainder of

the peritoneal cavity. The product of this plastic peritonitis is probably

first a fibrinous exudate, later on organized into connective tissue which
forms the so-called sac. This probably does not differ in any respect

from the connective-tissue layer found in the wall of any other localized

or, as it is called, encapsulated peritoneal exudate.

As the growth of the fetus and placenta continues, more and more
space is required, rupture of the sac occurs into a new territory of peri-

toneal cavity up to this time intact, and this territory is again limited by
a plastic peritonitis resulting in an enlargement of the sac sufficient for

the needs of its contents for some time. This procedure gives rise to

symptoms of peritonitis, acute in its onset, but which gradually subside.

In certain forms of purulent peritonitis we find a similar method of

intermittent extension giving rise to successive attacks of peritonitis with
free intervals between the attacks.

This mode of development makes it natural that the sac should vary
in thickness and resistance in different parts. Thus we would expect to

find it thicker in the space between two intestinal loops or between a loop

of intestine and one of the viscera, than on the convexity of the wall of

these organs. The greatest thickness of the sac will be found, as in this

case, where the omentum has participated in its formation. This would
naturally occur on the anterior surface of the fetal sac. The thinnest

})ortion of the sac-wall will be found on the convexity of the loops of in-

testine, and this is the place where rupture into the intestine takes place,

either s{)ontaneously or during attempts at extirpation of the sac.

In extra-uterine pregnancy, where a uniformly thick sac-wall is found.
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it is natural to suppose that rupture of the tube has not taken place, but
rather a uniform dilatation. These are probably the cases in which one
layer of the wall of the sac is composed of organic muscular fibers, and
in such cases total extirpation of the sac is possible.

Entire absence of the sac, the fetus lying in the free peritoneal cavity,

between intestines which are not matted together with adhesions, is a

rare occurrence. Such cases have, however, been described by King,

Lawson Tait, and Goetsch. In the case of Lawson Tait the intestines

protruded immediately after the extraction of the fetus through an open-

ing made in the posterior culdesac of the vagina. In the case of Goetsch,

at the time of laparotomy, a full-grown child was found free among the

intestines, but yet, strange as it may seem, fresh and not decomposed,

although laparotomy was not performed until two years and a half after

the spurious labor.

Symptoms.—I shall not enter into a consideration of all the symptoms
of extra-uterine pregnancy, because these are to be found in the text-

books. There are, however, two symptoms in this case to which I wish

to call attention, mainly on account of their prognostic significance; first,

the repeated attacks of peritoneal irritation, and, second, the final symp-
tom of perforation into the bowels—the bloody diarrhea.

We notice in this case repeated severe attacks of symptoms of peri-

tonitis—so severe as to keep the patient in bed sometimes for a month at

a time, and characterized by intense abdominal pain, vomiting, and
occasionally tympanites. These attacks necessarily caused progressive

loss of strength and emaciation, and thus the patient's condition became
gradually less and less favorable for operation. In this class of cases

early operation, irrespective of the condition of the child or of the pla-

centa, would be likely to give a better prognosis for the mother.

The final catastrophe, perforation of the sac into the intestines,

bladder, or vagina, is characterized by a discharge of the liquid contents

of the fetal sac, liquor amnii or pus, usually mixed with blood. Per-

foration into the intestinal tract is by far the most common, as the in-

testinal wall furnishes only slight resistance, and as a large area of the

fetal sac must necessarily be formed of loops of intestine. Diarrhea,

usually bloody, is the first symptom, rapidly followed by symptoms of

sepsis due to microbic invasion of the sac. Rapid pulse and high tem-

perature commence within twenty-four hours of the rupture. An es-

pecially characteristic symptom, and one well marked in this case and
caused by the entrance of gases from the intestinal tract into the sac,

is tympanitic percussion over the area where formerly dull percussion

was found. This symptom is, of course, absolutely pathognomonic of

rupture into the bowel.

Rupture into the bowel is a common occurrence, as out of 132 cases

collected by Hecker, cited by Bandl, the fetus was eliminated through the

rectum in 28 instances, with recovery of the mother. It is not too much
to assume that this condition was present in at least a corresponding

proportion of the 44 cases in which the mother died without an operation

having been performed, as sepsis must invariably follow the perforation.
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Prognosis.—The prognosis is always grave, varying in the older

statistics between a mortality of 42 and 88 per cent.—Hecker, 42 per

cent. ; Kiwisch, 82 per cent. ; Henning, 88 per cent.

Operative Treatment.—Asepsis in operating has recently given a

mighty impulse toward the amelioration of the prognosis of this grave

condition, and the successful results as regards saving the lives of the

mothers has made the operations for extra-uterine pregnancy to be

counted by hundreds during the last four or five years, while formerly

they were only sporadic occurrences.

The greatest success is accomplished by the operation in the early

months of pregnancy, but it must be acknowledged that operations at or

near term are at present not nearly so dangerous as they were in former

years. A strict line of distinction must be drawn between the opera-

tions in the beginning, and those toward the end, of extra-uterine preg-

nancy. The two conditions, although only different stages of the same

anomaly, present such vitally different anatomic conditions, chiefly on

account of the difference in the size of the territory and the difficulty of

the operation, that comparison is impossible. The early operation is

technically no more difficult than the extirpation of the normal non-

adherent uterine appendages; the operation toward the end of preg-

nancy, however, by which we mean the total removal of the ovum and

its contents, is always formidable, and often technically an absolute im-

possibility.

Early in pregnancy, whether before or after rupture of the tube,

which is almost always the primary seat of extra-uterine pregnancy, the

operation presents no technical difficulties. The adhesions are slight or

not present, for the tumor rarely exceeds the size of an orange or a large

fist. Hemorrhage is easily controlled by ligation of the vessels of the

broad ligament, which can always be found without difficulty. The
prognosis of the operation is always good if the mother is in good condi-

tion; that is, is not exsanguinated by copious intra-abdominal hemor-

rhage from a previous rupture of the tube.

The operation in the latter half or at the end of pregnancy is usually

formidable. The extirpation of a sac which often fills the greater part

of the abdominal cavity, with adhesions to innumerable loops of intes-

tines, the walls of the sac varying in thickness and consistence from that

of tissue-paper to a 3^ inch, together with the danger of hemorrhage
from a full-grown placenta, which may be divided by the incision into

the sac, or if not divided, may even, by slight detachment at its border,

cause a gush of blood which would fill the sac in a minute; such condi-

tions put to a most severe test the presence of mind of even the most
experienced operator.

In considering the operation in the latter half of extra-uterine preg-

nancy we distinguish between laparotomy with living child—the so-

called i)riniary laparotomy—and laparotomy after the death of the child

—the so-called secondary laparotomy. This distinction has no tech-

nical, but only a prognostic, value for the child and mother.

From another i)oint of view, we distinguish between the radical

oj^cration, removal of the whole of the fetal sac with its contents, child
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and placenta, and the non-radical operation, or incision of the sac, a

linear opening into the sac large enough for the delivery of the child, and
the union of the borders of this incision with the opening in the abdom-
inal wall. As regards this latter operation, we make a further distinction

between the operations where the placenta is removed at the operation

and those in which it is left to come away spontaneously later on, or,

as in very rare instances, to remain in the peritoneal cavity, where it

partially disappears by absorption, or may be transformed into a mass of

cicatricial tissue, as has been observed by Goetsch and Braithwaite, on
the outer wall of the uterus.

It is evident, from what has been already stated, that the radical

operation is technically the most difficult one, for, on account of the

nature of the so-called sac, its total removal is usually difficult and very

often impossible. Thus the choice between incision and extirpation

would require very serious consideration in the individual case, and the

surgeon will often find himself in a very serious dilemma in this regard.

Thus, in a number of instances extirpation of the sac has been com-
menced, but after the operation has been partially performed the extirpa-

tion had to be abandoned on account of the impossibility of proceeding

further. In such cases a part of the wall has been extirpated and part

united with the abdominal wound; in other instances the connection of

the sac with the uterus has made it necessary to amputate the latter, in

order to accomplish the total removal of the sac. The advantage of the

total removal of the sac, even if it involve so serious a complication as ab-

dominal supravaginal amputation of the uterus, lies in the control of

hemorrhage by ligation of the uterine arteries, and in the greater security

against sepsis or intoxication from a non-removed sac and placenta.

The prognosis of the operation, as given by the statistics from the

literature up to date, shows a remarkable decrease in mortality in the

last five years. Primary laparotomy was attended by a very great

mortality up to the end of 1886. Thus, Werth reports 8 cases with 7

deaths—a mortality of 85 per cent.; Litzmann, 10 cases with 9 deaths

—

90 per cent. ; Harris, 30 cases with 25 deaths, 83 per cent. From 1887

to 1890 inclusive we find reported by Leopold Meyer 17 cases with 5

deaths—a mortality of 30 per cent. This may be fairly considered as

the present mortality of primary laparotomy for this condition.

Up to 1886 the mortality of secondary laparotomy was, as Litzmann
states, to a great extent dependent upon the presence or absence of

placental circulation. The operations before cessation of placental

circulation had a high mortality. In 10 cases in which the operation was
done within the first five weeks after the death of the fetus there were

8 deaths—^a mortality of 80 per cent.; while later operations, from six

weeks to a year after death of the fetus, had a much less mortality;

Litzmann reports 23 cases with 6 deaths—a mortality of 26 per cent.,

and Werth, 25 cases with 8 deaths—a mortality of 32 per cent. This

great difference in the mortality led Litzmann to advise against opera-

tion immediately after the death of the fetus, and to advocate delay

until after cessation of the placental circulation.

For the last four years the statistics of secondary laparotomy show a
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still better prognosis. Leopold Meyer reports 72 eases with 12 deaths

—

a mortality of only 18 per cent. As far as can be observed, the secondary

laparotomies during the last four years have not been performed with

strict regard to the cessation of placental circulation. It is likely, how-

ever, that Litzmann's advice has caused many operators to postpone the

operation as long as possible.

The prognosis of extirpation as compared with incision, so far as the

statistics of the last four years enable us to judge of this question, shows

very little difference in the mortality of the two operations. Thirty-six

cases of extirpation, or the radical operation, have been reported, with 6

deaths—a mortality of 16.7 per cent.; and 64 cases of incision, or the

non-radical operation, with 12 deaths—a mortality of 18.7 per cent.

Four cases were reported in 1890 of partial extirpation, that is, cases in

which extirpation was attempted, but could not be completed on account

of the impossibility of freeing the sac, with 2 deaths—a mortality of 50

per cent. It will thus be seen, from the statistics, that incision has been

performed nearly twice as often as extirpation.

In the non-radical operation, incision, the question has been raised as

to what should be done about the placenta—whether it should be re-

moved or left in situ. The attempt to remove it had its justification in

the desire to obviate the danger of sepsis or intoxication from the consid-

erable amount of dead tissue of the decomposing placenta. The danger

of removing the placenta at the time of operation is on account of the

difficulty or impossibility of controlling the hemorrhage from the site of

the placenta. It has been proposed that those who perform the radical

operation should control the hemorrhage in one of the following three

ways

:

1. By previous ligation of the spermatic and uterine arteries before

removal of the placenta.

2. By ligation en masse of the bleeding parts of the placental territory

of the sac after the removal of the placenta.

3. By pressure from packing the sac full of sterilized gauze impreg-

nated either with iodoform or with a mixture of salicylic and tannic

acids.

Ligation of the spermatic and uterine arteries can be done only in

cases where the broad ligaments are accessible. This is probably of com-
paratively rare occurrence, as in most cases in which the sacs are not well

defined the broad ligaments and uterus are hidden below the placenta.

Ligation en masse of the placental territory of the sac is extremely

difficult and often impossible, partly because of the enormous hemorrhage
from this territory, and partly because of the danger of injury to the

intestines if in close proximity to the bleeding placental site.

Pressure by packing the sac with gauze is unreliable, as we have to

deal with a cavity which has no firm walls against which to make pres-

sure.

The statistics for the last four years show 12 cases in which the pla-

centa was removed, with 4 deaths—a mortality of 33 per cent.; and 29

cases in which the placenta was left undisturbed, with 5 deaths—a mor-
tality of 17 per cent. Thus we may conclude that it is at the present
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time safer to leave the placenta intact, as was done in the majority of

cases, or, at any rate, to limit the attempt to remove the placenta to those

specially favorable cases where the afferent vessels can be found and
secured before its removal.

Final Remarks.—The most important points to consider in 'extra-

uterine pregnancy advanced beyond four months are:

1. When shall we operate?

2. What operation shall be done?
The question of the time for operation cannot be solved merely by

looking at the mortality from the statistics. The fate of the child I shall

leave entirely out of consideration, as I believe that very few operators

of today agree with Lawson Tait in weighing the life of the child against

that of the mother.

The maternal mortality, as seen in the statistics, shows, as stated

above, a great difference between primary and secondary laparotomy

—

a difference of 12 per cent, in favor of the latter. Notwithstanding this,

a number of modern operators are inclined to give up the secondary

operation and operate as early as the diagnosis is made, irrespective of

the child or of the placental circulation.

Certain operators, such as Olshausen, Lawson Tait, Thornton, Werth,
Lusk, Wilson, Doran, Hart, Martin, and others, advocate operating as

early as possible. To explain this, notwithstanding the apparently

greater safety of the late operation, there must be a fallacy in the con-

clusions drawn from the statistics. This fallacy is the following: A
number of patients, especially those having recurrent attacks of peri-

tonitis, will die either from peritonitis or from perforation and sepsis

before the time for the late operation has arrived. If these cases of

speedy death after rupture were included in the statistics of the mortal-

ity of the secondary operation, its percentage would be materially in-

creased.

During extra-uterine pregnancy the mother is in danger all the time

from rupture with hemorrhage and sepsis. It is impossible to know
when this will occur, and it has often been observed, as it was in my case,

that rupture has taken place during the time of waiting, before the day
set for the operation.

Rupture is always followed by sepsis, and an operation of necessity

in the case of a septic patient has, of course, a bad prognosis. Some-
times, even, death will come so suddenly that it would have been im-

possible to perform an operation, as in an instance mentioned by Harris,

in which the patient died half an hour after perforation had taken place.

It remains true that a number of extra-uterine pregnancies go through

to full term without rupture or even after term for months or years. It

also remains true that the longer after the death of the fetus the opera-

tion is performed, the less is the mortality. But it is impossible to fore-

see in a given case whether or not the patient will escape rupture and
sepsis, hence the conclusion to operate as early as possible as a prophy-

lactic measure. As early as possible means as early as the diagnosis is

made, and this I consider to be the standpoint of today in this regard.

If the future repeats the history of the past, we may confidently
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expect that the prognosis of the early operation will be still better than

heretofore. Future clinical observations should enable us to make a

differential diagnosis between two distinct classes of cases: the one,

those in which perforating peritonitis does not take place and the patient

is in no danger at any period before or after term; the other, those in

which the patient is exposed to the dangers of perforation and sepsis at

any time. When this stage of progress has been reached, the late opera-

tion may again have a legitimate field.

The question of the choice between extirpation and incision is much
more difficult. The almost equal mortality from these operations, as

shown above in the statistics, helps us very little in this respect, as it

does not indicate, by any means, an equal choice between the two pro-

cedures.

The radical operation, desirable as it is, as far as control of sepsis and

hemorrhage is concerned, can be done only in a limited number of cases

where the sac is s© uniformly strong and the adhesions so favorably ar-

ranged as to make this operation possible. In a large number of cases

incision would have to be done as a matter of dire necessity in cases in

which the condition of the sac and extensive, short adhesions, especially

to the intestines, have made extirpation impossible.

The choice between the two operations is much more difiicult after

the sac has been opened and the child delivered, for it is often impossible

to determine whether an attempted extirpation can be finished or not.

The unfinished operation—the so-called partial extirpation—has a

mortality of 50 per cent.

A difficult radical operation will tax the skill of the most experienced

operator to its utmost, and the attempt to loosen the sac from the in-

testines has in several instances resulted in multiple intestinal wounds,

followed by death from shock and hemorrhage, and this result may
follow too bold an attempt in this direction even during the operation.

Slight manipulations of the sac have often caused so formidable and
sudden a hemorrhage from the placenta that further operating has been
rendered well-nigh impossible.

The future will have to decide whether rapid removal of the placenta

and hemostasis after its removal can be advocated as a justifiable and
safe procedure.

The non-radical operation has the advantage of being easy of per-

formance, of requiring only a slight amount of operating, and of taking

but little time. Thus it would seem natural that this operation should

be preferred by less experienced operators in all cases.

The placenta should not be removed in the operation of incision ex-

cepting in those very late cases where it has been already detached and
lies loose in the sac.
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A NEW OPERATION FOR HARELIP*

In all forms of harelip (labium leporinum), whether single or bilateral,

whether partial or total, whether combined with cleft intermaxillary

bone or not, we find not an excess, but rather a defect, of labial tissue,

mucous membrane, prolabium, and skin. The two portions of the upper

lip, when brought together, are too small to form a lip of normal shape;

it would require the interposition of a triangular piece of lip with apex

toward the nose and base toward the border of the lip to obtain at once

a lip of normal shape. The tissue defect is greatest in the skin, less

manifest in the mucous membrane and prolabium; still, in the majority

of cases of complete harelip the defects in these tissues also may be

considerable.

It would thus seem natural to select a method of operating by which
no tissue should be lost. In all the older methods the so-called "fresh-

ening" of the surfaces to be united requires the removal of at least a

part of the prolabium, in some more, in others less, at the best, as in the

method of Nelaton for small harelip, a displacement downward, to form
a projection which must either disappear by retraction and atrophy, or be
removed, if present in excess, by a secondary operation.

About five years ago I was led to consider this question in a case of

double harelip with rather defective lateral portions, in which I operated

after the old method, and suppuration with consequent non-union took

place. At the next attempt at union the increased defect of tissue made
union still more difficult than at the first operation. I therefore con-

cluded to operate in my next case without the removal of any tissue, so

as to have, at least, not lost anything in this respect if suppuration and
non-union should make one or more later operations necessary. When I

commenced to operate in this way I found it necessary to apply a sep-

arate row of sutures to the prolabium before bringing the edges of the

skin together, thus closing the wound toward the mouth, and I soon found
this to be a protection against infection.

I have since that time never had any reason to abandon this method
for any of the older methods.

Operation for Unilateral Harelip

1. Incision.—The incision is made at the border of the skin and
prolabium, 4 to 6 mm., or 2 to 3 lines deep, care being taken to guard
against opening through the mucous membrane into the mouth.

It is necessary to draw the lip down in order to procure sufficient

* Jour. Amer. Med. Assoc, 1891, vol. xvii, p. 17G.
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tension for the knife to divide the tissues; this traction causes anemia of

the border of the lip, making the line between the white skin and red

prolabium indistinct. It is necessary to be careful to have the incision

precisely in this line, because a small margin of prolabial tissue left with

skin will, as I have seen in one case, leave a red brim along the line of

union, necessitating a secondary operation for cosmetic reasons (Fig. 55).

The length of the incision downward and outward depends upon the

shape of the two portions of the separated lip. It is unnecessary, at the

beginning of the operation, to estimate the length correctly, as the in-

cision can be prolonged later on, after some of the sutures have been

applied and tied, according to the require-

ments of the shape of the lip when united.

2. Sutures of the Prolabium.—Inter-

rupted sutures of fine silk are applied or

inserted from the mucous surface so as to

place the knot of the suture in the mouth,

the first suture close to the top of the tri-

angle, as shown in Fig. 56. The ends of

Fig. SS. Fig. s6. Fig. 57-

the sutures are left long and held together with an artery forceps which
is left hanging down. The succeeding sutures are applied in a similar

manner, at a distance of from 3 to 5 mm. from each other, in a number
corresponding to the extent of the line of prolabium to be united. These
prolabial sutures should include the mucous membrane and submucous
tissue only, or as little tissue as will suffice to keep the prolabial edges

together. There must be no tension whatever at the line of union; if

tension exists from shortness of the labial flaps, it must be overcome by
the tension sutures, which will be described later.

When apparently a sufficient number of these sutures have been ap-

plied, they are tied from above downward, or from the nose to the pro-

labium, the upper or nasal suture first, the forceps being held up toward
the forehead. The united line must be long enough to give suflScient

length to the lip, and permit the lowest point of union to be a little lower

down (toward the lower lip) than the sides of the lip and the corners of
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the mouth. The wound to be united is now closed against the mouth

—

is made a subcutaneous wound.
3. Sutures of the Skin.—(1) Tension Sutures.—According to the size

of the defect, one or two tension sutures become necessary. I have
entirely discarded the figure-of-8 suture with harelip pins, and also the

button and shot sutures, and always employ an interrupted suture,

using silk a little heavier than that used for the coaptation sutures of

the prolabium and skin. In ordinary cases of single harelip one tension

suture is sufficient. This suture enters the skin at a distance of 3^ to 3^

Fig. sS.

inch from the cutaneous margin of the wound, and is passed deeply down
into the tissue of the lip. Care is taken not to have it pass through to

the mouth, but to have it take in about two-thirds of the tissue of the

lip, as shown in Fig. 58, a. This tension suture should be placed at or

near a point where the margins of the wound are the greatest distance

from each other—that is, near to the prolabium of the undivided portion

of the lip. The tension suture is left with long ends held by artery for-

ceps, and should not be tied until all the cutaneous coaptation sutures

have been inserted.
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(2) Coaptation Sutures.—These sutures (Fig. 58, b, b, b), for which

common silk twist (which may be bought in a dry-goods store, and dis-

infected in the usual manner by boiling it from fifteen to thirty minutes

in a 5 per cent, solution of carbolic acid) is used, are applied from above

downward, or from the nasal angle of the wound to the prolabium, at a

distance of 3 to 5 mm. Three to five sutures are usually required. The
lowest suture (Fig. 58, c) is passed through the ununited borders of the

prolabium.

The wound is now carefully cleansed by small aseptic sponges, and

is finally touched with a sponge wrung out of 2.5 per cent, of carbolic

acid, or 1: 2000 sublimate solution.

If any hemorrhage is present, it can be stopped by continued pressure

with an aseptic sponge for a few minutes; if the hemorrhage is slight, it

will cease upon tying the sutures.

The closure of the sutures should begin with the tension suture, so as

to prevent the coaptation sutures from tearing through, as they would

be liable to do if tied before all tension was done away with.

If, in drawing the sutures together, it is found that the middle of the

lip does not come down low enough, or that there is still an indentation

in the prolabium at the line of incision, it is advisable to prolong the

cutaneoprolabial incision a little on one or both sides, as the shape of the

lip may require, and then apply an additional cutaneous coaptation

suture.

When the cutaneous sutures are tied, the united wound should pre-

sent the appearance shown in Fig. 59.

4. Dressing of the Wound.—After careful cleansing of the line of the

wound with saturated solution of boric acid a layer of finely powdered
boric acid is dusted on, and a cotton-collodion dressing applied. When
I began to use this method, I plugged the nostril with borated cotton,

but on account of its inconvenience to the patient, I have now discon-

tinued this practice. I do not use iodoform-cotton or iodoform-coUodion

dressing for fear of iodoform poisoning; I prefer to have the nurse or

mother dust finely powdered boric acid into the nostril every three or

four hours during the day.

A single or double strip of rubber adhesive plaster, extending from
ear to ear, is applied over the collodion dressing in such a manner as to

draw the two cheeks somewhat together, for the purpose of immobilizing

the cheeks and lips when the child cries or nurses.

The dressing may be changed once a day, or every two or three days,

if it remains dry. If, however, the dressing becomes soaked by nasal

secretion or milk when the child is nursed, it should be changed according

to the necessity of the individual case.

5. Removal of Sutures.—The cutaneous coaptation sutures are re-

moved after a week ; the tension suture is allowed to remain two to four

days longer if it has not been loosened by pressure atrophy or pressure

necrosis of its canal. After removal of the sutures the borated cotton-

collodion dressing and adhesive straps are reapplied, to be continued



A NEW OPERATION FOR HARELIP 575

until the suture canals have entirely healed, which takes place toward the

end of the second or third week.

At the junction of the two lateral corners of the wound there often

remains, after the suturing, a small quadrangular ununited space 1 to 2

mm. in diameter, where it may have been impossible to approximate the

edges of the wound (Fig. 59). A very fine suture may help to close

this little defect. If, as is often the case, this little suture cuts through,

the small defect heals by aseptic granulation, requiring only very little

more time than the primary union of the remainder of the wound. It

leaves at most a small cicatrix in the line of union at the border of the

skin and prolabium, and does not result in permanent disfigurement.

The prolabial sutures will sometimes cut through and peel off if the

process of healing goes on undisturbed, or some of the sutures may re-

main and be removed after the end of the second or third week, at a time

Fig. 59- Fig. 6o. Fig. 6i.

when union is strong enough to tolerate the manipulations necessary for

their removal.

Operation for Double and Complicated Harelip

The operation for double and complicated harelip (as represented in

Figs. 60 to 63) is performed on the same general principles, namely:
1. Incision.—The incision along the cutaneoprolabial border should

be of sufficient length to cover the space of defect. A second incision

should be made along the cutaneoprolabial border of the median penin-

sula of labial tissue below the nasal septum, if this peninsula is so situated

as to be available for use in the formation of the lip. (See Fig. 60.)

2. Suture of the Prolabium.—The prolabial sutures are applied as

just described for the unilateral harelip, to be tied on the oral surface of

the wound. The sutures should be first inserted on both sides of the

nasal peninsula until this is wholly covered, and until both lateral halves

ot the prolabium come together at the median point of its lower border

(Fig. 61, a). When this point is reached, these two rows of sutures are

tied.

The lateral prolabial borders are now united in the median line as low
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down or as far out as required to give to the lip the necessary length, as

described in the operation for single harelip. These labial sutures are

tied in the mouth usually without any tension, because the prolabium,

when loosened from the skin and retroverted, furnishes a flap of sufficient

size and elasticity to permit of ready approximation.

It is important, as before stated, that the linear incision should not

penetrate into the mouth. When, as is often the case when the cleft ex-

tends through the nostril or nasal cavity, there is a lack of prolabium

near to and in the nostril, and the prolabial sutures cannot be applied

high up, it is usually possible, by careful dissection and separation of the

mucous membrane at the oral fornix of the lateral half of the upper lip.

Fig. 62. Fig. 63.

to displace the mucous membrane to some extent laterally, so that the

uppermost suture may be applied reasonably high up toward the nostril.

When the prolabial sutures have been tied, the wound presents the

appearance represented in Fig. 61.

3. Sutures of the Skin.—Tension and coaptation sutures are now ap-

plied as follows (see Fig. 62)

:

(1) Tension Sutures.—For these sutures somewhat heavier silk

should be employed. The upper suture should be inserted at the lower

border of the nasal peninsula, the lower one near the lower border of the

lip. They should be passed in and out at a distance of 3^ to ^ inch of

the border of the skin, and should include one-half or a little more than
one-half of the thickness of the lip (Fig. 62, a). The ends should be held

by artery forceps, and should not be tied until all the skin sutures have
been apjjlied.
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(2) Coaptation Sutures.—^The coaptation sutures (Fig. 62, b, c) are

now inserted from above downward. The first two or three sutures

(Fig. 62, b) are inserted on both sides, between the lateral skin-flap and
the skin of the peninsula, until this is united to the side flap throughout

its entire circumference. The lateral flaps, uniting in the median line

just below the nasal peninsula, form the upper portion of a Y-shaped
line of union. Then the lower portion of the wound is united by two
or three sutures (Fig. 62, c), and a lower fourth suture (Fig. 62, d) is

inserted through the two halves of the prolabium.

After thorough cleansing and disinfection of the wound the sutures

should be tied—first the tension and then the coaptation sutures (Fig.

61).

4. Dressing of the Wound.—The wound should be dressed with

borated cotton collodion, or in older patients with iodoform collodion.

The nostrils, especially in older patients, should be loosely packed with

borated or iodoform cotton. Over this two straps of adhesive plaster

should be applied. In older patients a strip of iodoform gauze should be

laid in the mouth along the line of union of the prolabium. In new-born
children the nostrils need not be packed with cotton, and no iodoform

gauze should be used, but these localities should be frequently dusted

with finely powdered boric acid. The dressing should be changed ac-

cording to the amount of discharge—never more than once daily.

5. Removal of Sutures.—The coaptation sutures of the skin may be

removed at the end of the first week; the tension sutures, according to

the amount of tension remaining, usually late in the second week; finally,

what may remain of the prolabial sutures should be removed still later,

when the union is so solid that the upper lip is able to tolerate manipula-

tion.

It is immaterial how narrow the new upper lip may appear to be im-

mediately after the operation. Konig remarks, in speaking on plastic

operations on the lips,—cheiloplastic operations following the extirpa-

tion of labial carcinomata,—that the shape of the mouth, however de-

formed it may appear on account of unequal size of the lower and upper

lip in the first weeks after the operation, in the course of some months
becomes more normal—surprisingly so when a sufficient time—from
three to six months—has elapsed.

The all-important feature of the operation is to make the upper lip

long enough in a sagittal direction, and to have exact union of the lower

portion of the prolabium.

Apparatus to draw the cheeks together for the sake of immobiliza-

tion or to diminish tension I have, up to this time, found superfluous.

Conclusions

The two main points in this harelip operation are the incision and
the prolabial sutures.

1. The incision—a linear incision—is similar to that made in the

operation for laceration of the perineum as proposed by Lawson Tait,
37
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and by him termed "flap-splitting." As stated above, this possesses the

advantage of not sacrificing any tissue of the parts already more or less

defective; on the other hand, repeated denudations, made necessary

by unsuccessful attempts at union, would tend to make the lateral por-

tions of the lip smaller and smaller. Furthermore, the linear incision,

by loosening the everted prolabium (which is readily converted into

mucous membrane by the simple change of position into the oral cavity),

furnishes so much tissue for the posterior surface of the lip that union

of the prolabial borders is easy, even before any tension sutures have
been applied.

2. The prolabial sutures should be accurately applied. Fine curved

needles should be used, the sutures made of fine silk. Interrupted

sutures should be employed in sufficient number and at such inter-

vals as to furnish exact union. These sutures close the wound against

the mouth, and make the wound, so to speak, cutaneous instead of vis-

ceral, and thereby prevent infection from the ever-present multitude of

microbes in the mouth. I believe that this suture will prove to be a

potent factor in securing uniform results by preventing suppuration and
non-union of the wound.

3. The cosmetic results have been all I could desire. If a slight in-

dentation at the line of union of the prolabium has existed immediately
after the operation, it has generally disappeared after a few months,
provided the lip has been made long enough at the time of the operation.

4. I think that this method is applicable in all cases, and should take
the place of all the numerous older methods of operating.



THE VAGINAL OPERATION IN EXTRA-UTERINE
PREGNANCY*

Introduction.—Having been invited by the president of the Chicago
Gynecological Society to take part in the discussion upon the question of

the treatment of extra-uterine pregnancy at or near term, and having

for my associates in the discussion the president himself and Professor

Parkes, I have chosen, as the part of the entire subject for my considera-

tion, the vaginal operation, elytrotomy, as applied to extra-uterine preg-

nancy. I have made this choice because, three years ago, I met with a

case of this kind and resorted to the vaginal method of operation, as

at that time I considered it to be the one indicated under the circum-

stances. I shall first relate the case, and afterward bring the question

of this method of operating, as it now presents itself to me, before the

Society for consideration and discussion.

I am very much indebted to Dr. William Mackie, of Milwaukee,

Wisconsin, for the notes of the following case, as well as for his extremely

able management of the after-treatment. Dangerous and troublesome

as this always is, I consider the success due only to his unremitting care

and attention. The case was operated upon in Milwaukee during the

absence in Europe of Dr. Senn, who, on his departure, requested me to

operate on the patient.

J. X., twenty-eight years of age, unmarried, had a single intercourse (her voluntary

statement) in March, 1886. A month later she experienced dragging pains in the right

iliac region. She menstruated regularly until June, 1886, after which menstruation ceased

until November 25 th. In June she first noticed an enlargement on the right side of the

abdomen, which gradually increased in size, the increase being unaccompanied by pain.

In November some hemorrhage appeared, which she supposed to be her regular menstrua-

tion. It was not periodic, however, as a slight hemorrhagic discharge persisted until the

following March. The amount of hemorrhage varied, usually increasing after exercise.

In November, 1886, she first consulted a physician, who diagnosed a fibrocystic

tumor and advised her to enter a hospital. She entered St. Mary's Hospital, Milwaukee,

and was under treatment there until the end of January, 1887. During this time the

vaginal discharge resisted all treatment, but the tumor did not increase in size. If there

was any change, it seemed rather to decrease.

On January 31, 1887, she was admitted to the Milwaukee Hospital. On examination

her condition was found to be as follows: A tumor occupied the abdomen, which, on in-

spection, appeared to be most prominent to the left of the median line. On palpation the

outlines of the fetus could be distinctly felt through the abdominal parietes. The head

of the fetus lay in the left iliac fossa, and the body was inclined upward obliquely to the

* Read before the Chicago Gynecological Society, December 19, 1890. Amer. Jour.

Obst., 1891, vol. xxiv, p. 418.
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right. On vaginal examination the uterus was found displaced upward and to the right.

Douglas' fossa and the posterior lacuna were pressed downward into the vagina, most

prominently on the left side, where, through the thin, distended walls, the fetal head could

be felt and the posterior fontanel distinctly made out. Auscultation failed to detect any

fetal heart-sound, but the placental souffle could be heard over the abdomen, most dis-

tinctly at a point 3 inches below the level of the umbilicus and a little to the left of the

median line.

The patient had no idea that she was pregnant, and denied, or would not admit, ever

having felt any fetal movements. In this respect the patient's statement may be con-

sidered perfectly reliable.

About the end of February she had an attack of chicken-pox. On March 2d the

vaginal discharge ceased, and on March 6th the placental souffle was inaudible.

On March 13, 1887, the external genitals having been shaved and thoroughly dis-

infected, antiseptic injections having been applied to disinfect the vagina, liquid diet and

cathartics having been given for several days, together with an enema on the morning of

operation, with the able assistance of Dr. Mackie, and in the presence of the members of

the German Medical Society of Milwaukee,* I operated in the following mannerif

The patient was anesthetized and placed in the lithotomy position. After a median

incision through the perineum to enlarge the field of operation, the vagina was distended

by Simon's retractors, the left index-finger in the rectum marking out the extent to which

the tumor was covered by the rectal wall, and a transverse incision made in the posterior

lacuna above this point by the knife of a Paquelin cautery. Upon entering the cavity a

.

moderate amount of almost clear, serosanguinolent fluid escaped, and the head of the

fetus presented in the opening. The opening was dilated transversely as far as it was

deemed safe, but it was soon ascertained that it would be impossible to deliver the fetus

through an opening of this size. I therefore performed craniotomy, and, after emptying

the brain-substance, introduced a biconcave cranioclast and extracted the head, guided

by two fingers of the left hand, slowly and with some difficulty, it being necessary to cut

away with bone scissors portions of the cranial bones as they presented in the opening.

The delivery of the remainder of the body was comparatively easy.

The umbilical cord was ligated as a precautionary measure, pulsation being absent.

The fetal sac was thoroughly irrigated with boric-acid solution. Gentle digital exploration

of the sac showed that the placenta was attached high up in the left iliac fossa, that it was

apparently of normal size and still adherent all over.

Two large rubber drainage-tubes, % inch in diameter, were introduced into the cavity

and surrounded by a packing of sterilized gauze thickly dusted over with salicylic acid to

which had been added some tannic acid. The vagina was also filled with this packing.

The drainage-tubes extended to the introitus vaginae, over which a large antiseptic gauze

and salicylated cotton dressing was applied.

At the close of the operation the patient was somewhat collapsed, but toward evening

she rallied. Pulse, 160 and feeble; temperature, 100.5° F.

March Uth to 16th: Temperature from 99° to 102.5° F.; pulse, 108 to 120. March
ICth the gauze tampon was removed from the vagina and cyst. The discharge had then

become fetid. The rubber drains were replaced by glass drainage-tubes. Evening tem-

perature, 103° F. After one hour of irrigation with saturated solution of boric acid, or-

dered by Dr. Mackie, the temperature fell one degree. A similar irrigation was repeated

every three or four hours. On March 17th the discharge was very fetid and sanguinolent,

and contained many shreds of broken-down tissue.

* \'erein Deutscher Aertze aus Milwaukee.

t Dr. Bayard Holmes, of Chicago, accompanied me with some culture substances, with
ii view to the investigation of the existence of microbes in the fetal sac and the organs of
tlie fetus. A report of these very careful and valuable investigations was read about two
years ago by Dr. Holmes before this Society.
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March 18th: Discharge coffee-colored, containing much placental debris. Evening

temperature, 102° F.; pulse, 134. Alternate hourly irrigation with boric acid and 2.5

per cent, carbolic acid solution ordered.

March 19th: The urine was cloudy and of a greenish hue, indicating the presence of

carbolic acid. After this a 2 per cent, solution of acetate of aluminium was substituted for

the irrigations with carbolic acid solution. On digital exploration Dr. Mackie found that

most of the placenta was still firmly adherent.

March '21tth (eleventh day): Morning temperature normal. A small portion of the

placenta came away with the irrigating fluid.

March SOth (seventeenth day) : The placenta was found to be free at the margins, and

Dr. Mackie broke it up with the finger and completely removed it. The placenta, as

removed, consisted of edematous connective tissue containing numerous calcareous par-

ticles. Many of the blood-vessels were also undergoing calcareous degeneration. On
the following day (the eighteenth) all the fetid odor had disappeared from the discharge,

and a week later the patient was allowed to get out of bed.

On May 25th menstruation reappeared. July 14th the patient was discharged from

the hospital. On vaginal examination the uterus was found to be of normal size, but

firmly adherent to the left side of the pelvis.

The child was a fully developed fetus at term, and presented no further signs of de-

composition than local desquamation of the epidermis and a slightly grayish color of the

skin, indicating beginning aseptic maceration. It was still in many places covered with

smegma. All the organs were apparently of normal development. It had no odor what-

ever, and, as Dr. Holmes' bacteriologic investigations proved, was in a perfectly aseptic

condition.

The later fate of the patient Dr. Mackie has kindly ascertained for me, and reported

as follows: About the end of April, 1887, during the convalescence after the operation,

symptoms of commencing pulmonary tuberculosis—an apex catarrh—were discovered by

Dr. Mackie. The disease progressed gradually into pulmonary consumption, of which the

patient died a year ago—that is, two and a half years after the operation.

Remarks.—As to the duration of pregnancy before the operation in

this case, it must have varied between ten and twelve months. If we
take the single coitus as the point of departure, the period would be

twelve months; if we take the last regular menstruation, it would be ten

months. As no fetal heart-sound was heard at any time, it is impossible

to ascertain the exact time of the death of the fetus. The indications

of development of the fetus to full term, however, would make it likely

that death occurred in the eighth or ninth month.

At the time when I first saw the patient, in January, 1887, the symp-

toms were not urgent, and I consequently considered that I had the

choice of the time in operation. In this regard I resolved to follow the

advice of Litzmann, namely, to postpone operating in cases where the

child is dead, and where, consequently, the life of the child does not have

to be taken into consideration, until a time when we may be sure of the

cessation of placental circulation. As to this question, it was necessary

to take into consideration how long after the death of the fetus we might

expect the placental circulation to continue. Werth gives this time as

ten to twelve weeks; Litzmann, as five to six months. Schroeder saw a

case in which there was hemorrhage from the placenta in an operation

performed nine weeks after the death of the fetus.
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As in my case it was impossible to know the exact time of the death

of the fetus, and as there was a symptom present—namely, the placental

souffle—which I considered indicative of placental circulation, I resolved

to wait until this bruit had ceased and operate a week later. As seen

from the history, there was a slight hemorrhage at the time of the spon-

taneous detachment of the placenta. The placental circulation, as in-

dicated by the souffle, lasted for at least five weeks after the death of the

fetus. The operation was thus performed one week after the supposed

cessation of fetal circulation, at a period when as yet no symptoms of

fermentative intoxication or sepsis had appeared.

There is one other feature in the symptoms of the case to which I

wish to call attention—the fact that the patient was a young primipara.

It is usually stated that we most commonly meet with extra-uterine

pregnancy either in old primiparse, or in multiparse where a long period

of sterility has elapsed after the birth of the last child—five to ten years

or more. The patients then unexpectedly recognize the symptoms of

pregnancy from the experience of former years, or find the symptoms of

the present condition so different that they hardly believe in the possi-

bility of pregnancy. The difficulty of an early diagnosis is naturally

much greater in primiparse.

I will briefly mention in this place another case of extra-uterine preg-

nancy in a young primipara which I have recently seen

:

Mrs. R. S., of Chicago, twenty-six years of age, always in good health. She men-

struated first at thirteen, was always regular, and continued so after her marriage, four

years ago. She had never been pregnant. In February, 1890, menstruation ceased.

About the middle of March she had an attack of pain low down in the pelvis which lasted

a few days. In April a similar attack of pain in the region of Douglas' fossa (involuntary

statement by the patient during exploration) was accompanied by the passage of what she

considered to be a clot of blood, by pain and vomiting, which confined her to bed for a

week. In May she went into the country. At this time the abdomen had already com-

menced to enlarge. In June she had a severe attack of abdominal pain and vomiting

which confined her to her bed and room for several weeks. After this time the abdomen
grew larger and fetal movements were felt almost daily. In September an almost constant

bloody discharge occurred from the uterus. In November normal labor was expected, and
by the end of the month labor pains came on, but ceased after about a week. Examina-

tion in narcosis revealed a condition which led to the diagnosis of extra-uterine pregnancy,

and expectant treatment was advised.

I was called in by the patient to verify the diagnosis and found the following condi-

tion: Patient healthy, well nourished, with pigmented areolae in the well-developed

mammie; colostrum could be pressed out of both nipples. The abdomen was ununiformly

enlarged, a roimd prominence being seen below and to the right of the umbilicus, extend-

ing from this point downward and to the left, filling both iliac fossae, the left iliac fossa

being much less prominent than the right umbilical region. The linea alba was dark

brown from pigmentation.

The tumor was semisolid, elastic, non-fluctuating. No fetal heart-sound could be

heard, but a distinct placental bruit or souflSe could be heard in a round area, 4 inches in

diameter, from 1 inch below the umbilicus toward the symphysis, the larger half of the

area being situated to the left of the median line. No bruit was heard over the remainder

of the tumor.
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Vaginal exploration showed the vaginal walls to be soft, the vaginal portion of the

uterus high up, pushed forward behind and somewhat to the left of the symphysis, soft

and voluminous. The fetal head could be felt in Douglas' culdesac as a solid round tumor,

not very deep down in the pelvis, and somewhat movable when pressure was made with

the other hand over the abdomen. The patient states that from the time of the examina-

tion under anesthesia, five weeks ago, fetal movements ceased entirely and the abdominal

tumor noticeably decreased in size.

Diagnosis.—Extra-uterine pregnancy; death of child five weeks ago; absorption of

amniotic fluid. Position of child : Head in left iliac fossa, face toward the sacrum; dorsal

side of child toward the abdominal wall; breech in right iliac fossa, near the umbilicus,

below and to the right of the latter. Placenta attached to anterior abdominal wall below

the umbilicus. Pulse, 80; evening temperature, 100° F. I advised, as the placental cir-

culation was yet present, as evidenced by the distinct souffle, and as the child was dead, to

wait until the cessation of placental circulation before abdominal section, unless, in the

mean time, alarming symptoms should occur.

The course of the case first reported after the operation was by no means peaceful,

as symptoms of severe sepsis, from which the patient barely escaped with her life, made

recovery uncertain for some time and necessitated energetic antiseptic irrigation to such

an extent as to make the after-treatment an exceedingly trying task.

I call especial attention to this point, as I consider it one of the great drawbacks in-

herent to the vaginal operation.

Remarks.—In the following remarks I shall endeavor to review, as

far as the literature at my disposal enables me, the question of the indi-

cations for, and the advisability of, the vaginal operation in extra-

uterine pregnancy, and its relation to laparotomy for the same condition.

1. Anatomic Conditions Calling for or Making Possible the Vaginal

Operation.—The vaginal operation is to be considered only when the sac

or fetus is located so deeply in the recto-uterine fossa that it pushes the

walls of this region downward so as to form a prominent tumor in the

posterior wall of the vagina. Further, as stated by Herman, through

this vaginal wall, made thin by pressure atrophy, the head of the fetus,

which can be recognized by the sutures and fontanels, the breech or the

feet should be felt, so as to make extraction possible without turning.

If the softness of the protruding tumor in this place makes it likely that

the placenta is here attached and placed between the vaginal wall and
the fetus, the vaginal operation should not be done because of the danger

of hemorrhage when the incision is made through the placenta.

2. Frequency of this Location of the Fetal Sac.—It is generally stated

to be a rare occurrence. If we look at nature's way of expelling an extra-

uterine fetus, or the spontaneous evacuation when left to take its course,

we might be deceived. An extra-uterine fetal sac, when the seat of sup-

puration,—that is, when it has become an abscess,—will travel on its

way to spontaneous opening in the direction of least resistance. The
intestinal wall is the place of least resistance; thus, elimination through

the rectum is common.
Hecker (Bandl) found the fetus expelled through the rectum in 28

out of 132 —that is, in 20 per cent, of extra-uterine pregnancies. This

frequency, however, does not indicate that the sac was always located

deep down in Douglas' fossa, as the opening into the intestinal canal
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might be located high up above the rectum in almost any part of the

tract.

It is safer to draw conclusions from the frequency of spontaneous

opening into the vagina or from the number of vaginal operations on

record. The frequency of vaginal operations is given by Hecker as 3

out of 26; by T. Gaillard Thomas, as 3 out of 30; that is, respectively,

in 12 and 10 per cent, of the cases.

Spontaneous evacuation through the vagina is rare. Ernest Her-

man, in his most excellent and scholarly paper on the subject of vaginal

operation, read in the Obstetrical Society of London in 1887, was able

to collect from the literature only 4 cases (Schmitt, Santini, Charleton,

and Lusk). To this may be added a case reported by Werth, making,

up to date, 5 cases in all.

An abscess cavity low down in Douglas' fossa is likely to open into

the rectum, as is so well known from hematoceles and peri-uterine ab-

scesses. Perforations low down in the rectum have been recently re-

ported by Tuttle, of New York, and Autoriello, of Naples, in which the

fetal sac could easily be explored and treated through the opening in the

rectum immediately above the anus.

From the above considerations we may conclude that, in about 10

per cent, of the cases of extra-uterine pregnancy, the location is so low

down as to make the vaginal operation possible.

3. Prognosis of the Vaginal Operation.—About fifty years ago Camp-
bell stated that elytrotomy gave a better prognosis for the mother than

laparotomy. In 9 cases of vaginal operation there were 5 living mothers

and 4 living children, a maternal mortality of 44 per cent. At this time

laparotomy with living or recently dead children had a maternal mor-
tality of 100 per cent., as in the 9 cases cited by Campbell all the mothers

died.

We shall now consider for a moment the respective mortality of the

two operations as they have developed from that time until now. Lapa-
rotomy, with a mortality of 100 per cent, in 1841 (Campbell), will be
shown to have progressively a much better prognosis the nearer we come
to the present time. In 1880 Litzmann gave a series of 43 cases, with

23 maternal deaths—a mortality of 53 per cent. His statistics in detail

are: Ten laparotomies with living children, 9 deaths, or 90 per cent.;

33 laparotomies with dead children, of which 10 were performed one to

five weeks after the death of the child, with 8 deaths, or 80 percent., and
23 performed from six weeks to a year after the death of the child, with
only 6 deaths, or 26 per cent.

The low mortality of the last series caused Litzmann to advise

earnestly against operation late in pregnancy, after the death of the

child, until a sufficient time had elapsed to insure cessation of the i)la-

cental circulation, provided that no urgent symptoms, suppuration or

peritonitis, made immediate action imperative.

In 1889 Leoi)old Meyer, of Copenhagen, in his most excellent annual
compilation and summary, collected from the literature the operations of

the ])revious year (1888)—24 laparotomies, with 8 maternal deaths, or
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33 per cent. The same author, in his summary in 1890, gives the lapa-

rotomies for 1889 as 35, with 6 maternal deaths; that is, a mortality from
all laparotomies late in pregnancy of only 17 per cent.

It will thus be seen that laparotomy for extra-uterine pregnancy at or

near term, irrespective of the condition of the placenta and child, has

had the enormous decrease in maternal mortality from about 100 per

cent, in 1841 to 17 per cent, in 1889. This is in conformity with the

modern prognosis of laparotomy for other causes, and is, of course, due
almost entirely to asepsis in the operation and after-treatment, to better

technic, and to clearer indications for the operation.

If we look for similar progress in the prognosis of the vaginal opera-

tion, we will find a vast difference between the latter and laparotomy.

In 1887 Herman collected from the entire literature 12 operations in

which the child was developed to full term, with 7 maternal deaths, or

58 per cent.* To these 12 cases I have added one published by Godson
and my own case, in both of which the mother recovered. This makes
in all 14 cases, with 7 deaths, a mortality of 50 per cent., in cases un-

complicated by any perforation of the fetal sac.

In cases in which spontaneous perforation had taken place into the

vagina or rectum, and this condition necessitated immediate vaginal

operation, the prognosis, as might be expected, was aggravated by septic

invasion into the sac. In 4 cases collected by Herman 3 mothers died.

In a case reported by Charles, in which perforation into the intestines

had taken place, the mother also died. This makes a total of 5 cases,

with 4 maternal deaths, a mortality of 80 per cent.

We will, in conclusion, exclude the last-named class of cases from the

comparative prognosis between the vaginal operation and laparotomy.

It will thus be seen that the vaginal operation, even at this date, has

a mortality of nearly 50 per cent.; laparotomy, a mortality of 17 per

cent. These statistics speak strongly in favor of the substitution of

laparotomy for the vaginal operation in all cases.

4. Dangers of the Vaginal Operation.— (1) Hemorrhage.—In operating

through the vagina for any disease in the pelvic organs there is always

considerable difficulty in controlling hemorrhage, because the field of

operation is narrow, and it is difficult, or even impossible, to secure

bleeding vessels if they cannot be brought down into easy reach near the

introitus of the vagina. '

In extra-uterine pregnancy, where the placenta is the source of

hemorrhage, it is entirely out of reach in the vaginal operation, and any
attempt at local arrest of hemorrhage is, therefore, impossible. Severe

hemorrhage was noted in 4 out of the 14 cases, and was the immediate

cause of death in 2 cases (Rupin and Lawson Tait). In 3 cases the

placenta was removed during the operation (Lawson Tait, Bandl,

Mathiesen) . In one case (Rupin) the placenta was left intact. In the

remaining 10 cases there was only slight or unimportant hemorrhage.

* I eliminate from this consideration the cases in whicli the fetus had died at or before

six months, as the deUvery of a small fetus is easier, and consequently less dangerous, than
that of a full-grown child.
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In 9 of these cases the placenta was not touched, and in 1 of these

(Chauvenet) it never came away. In the tenth case (Agnew) it lay-

loose in the cavity and was readily extracted.

Thus it is advisable, in the vaginal operation, that the placenta

should be left as far as possible undisturbed, to come away by spon-

taneous detachment, asLitzmann has advised in the abdominal operation.

Hemorrhage from the placenta is, as we should expect, often seen

when the vaginal operation has been performed in the early stages of

pregnancy. From Herman's statistics we find 3 vaginal operations

before rupture of the sac (Thomas, Harrison, O'Hara) , with 2 recoveries

and 1 death. In 1 of these cases (Thomas) severe hemorrhage was

brought on by traction on the cord. In O'Hara's case the placenta was

divided by an incision and peeled out without much hemorrhage.

In 4 operations soon after rupture of the sac (Simpson, Lewers, Goelet,

—cited from Herman,—Bernays), with 4 recoveries, there was severe

hemorrhage in 2 cases (Simpson and Lewers). In the latter case an

attempt was made to remove the placenta ten days after the operation,

which brought on severe hemorrhage. In 2 of these 4 cases the placenta

was removed without hemorrhage.

(2) Retention of the placenta is likely to cause intoxication from de-

composition. It is, therefore, important to know when we may expect

the placenta to come away. In the cases recorded the placenta came
away on the second day in 1 case (Hancock), on the sixth day in 1 case

(Godson), on the sixteenth day in 1 case (Herman), and on the seven-

teenth day in 1 case—my own. In the 2 latter cases the decomposing
placenta caused considerable intoxication and fetid discharge, the fetor

ceasing promptly after the spontaneous removal of the placenta.

(3) Delivery of the child through the vaginal opening is often difficult,

and sometimes impossible, in cases near, at, or after, full term. To the

14 cases cited we must add 3 cases in Herman's series in which spon-

taneous opening had taken place, and deduct the cases of Lusk, Edis,

Caignan, and Rupin, because the fetus died in these cases at about the

sixth month and was easily extracted—making a total of 13 cases with
full-grown children to be considered, as follows

:

(a) Delivery was impossible in 2 cases, and the patients died with the

children in the sacs (Smith). Charleton turned, but was unable to

deliver, the child.

(b) Craniotomy or cephalotripsy was necessary in 4 cases (Norman,
Herman, Godson, and my own), with 2 recoveries and 2 deaths (in

Godson's case the thorax was also perforated).

(c) Delivery by turning is especially dangerous in extra-uterine preg-

nancy, as the sac-walls are so thin that they will almost always rupture

during the manipulations. In the 2 cases reported (Santini and Bandl)
both mothers died.

(d) Forceps delivery. Three cases are reported (King, Hancock,
and Mathiesen), all of which recovered.

(e) Delivery by simple extraction. In only 3 cases was delivery by
extraction easy: Chauvenet 's, whose patient lived; Lawson Tait's,



VAGINAL OPERATION IN EXTRA-UTERINE PREGNANCY 587

whose patient died from hemorrhage; and Agnew's, whose patient is

reported to have died from poisoning by potassium permanganate.

It will thus be seen that the delivery of the child developed to full

term, through a vaginal incision, was easy in only 3 cases, and that more
or less difficulty was present in 11 cases. The difficulty of delivery would
be a strong argument against the vaginal operation, especially against

turning, which is probably always fatal, as Herman has pointed out.

We should agree with Herman's seventh conclusion, that if the child

cannot be delivered by the vagina without being turned,—that is, when
the head, breech, or feet do not present,—vaginal section is absolutely

contraindicated

.

(4) Sepsis.—It is probably absolutely impossible to keep a fetal sac

which communicates with the vagina free from sepsis by any surgical

precautions as yet known. Drainage, combined with packing with

gauze impregnated by iodoform or salicylic acid, or a mixture of salicylic

and tannic acid (Werth), has proved utterly insufficient to secure an
aseptic course. Although sepsis was not mentioned in all the cases of

unruptured sac, we find that in 5 (Hancock, Mathiesen, Godson, Her-

man, and my own) of the 7 cases which recovered frequent daily or even

hourly irrigations with antiseptic fluids, such as Condy's fluid, iodin

watisr, carbolic acid solution, and boric acid, were resorted to, thus indi-

cating strongly that a more or less grave sepsis was present.

In the 7 cases of death there were 2 from peritonitis (Bandl and Nor-

man) ; 2 from sepsis (Edis and Caignan) ; and in the remaining 3 cases

in which death occurred from hemorrhage or poisoning sepsis is, of course,

not excluded.

In the rare instances where there is no sac and the fetus consequently

lies freely movable among the intestines,—as in King's case, which re-

covered, and in which the intestines protruded on the third day; and in

Lawsbn Tait's case, which died from hemorrhage, and in which the

intestines protruded immediately after extraction of the fetus,—it is

possible that we would meet with similarly favorable circumstances for

the immediate closure of the abdominal cavity as we find after vaginal

extirpation of the uterus, when a simple iodoform gauze drain is sufficient

to procure an aseptic course from the immediate closure of the abdominal
cavity. This, however, is a rare condition, and in a great majority of

cases we have to deal with the fetal sac, which must necessarily be in-

fected through the vaginal opening, and the patient thereby exposed to

an intoxication or sepsis which is beyond control and the outcome of

which is at least uncertain.

5. Vaginal Operation for Suppurating Fetal Cavities.—When the fetal

sac has been transformed by suppuration into an abscess cavity, and
disintegration of the soft parts of the fetus has partially or entirely de-

stroyed them, leaving finally only the bones, the conditions are much
more favorable, and the treatment has the same indications and prog-

nosis as in abscess cavities in the small pelvis of any other origin.

In 11 cases cited by Herman there were 9 recoveries and only 2

deaths. In this class of cases the vaginal operation is strongly indicated.
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and is preferable to laparotomy. Where the abscess presents in the

posterior culdesac there is, comparatively speaking, no difficulty in

delivering through a small vaginal opening, and no danger of infection

to the peritoneal cavity, which might easily be exposed to sepsis by a

laparotomy for this condition.

Vaginal operation early in pregnancy, although not included in the

consideration of this discussion, I shall mention in a very few words.

It is today uniformly condemned by all authorities. Herman has

collected 6 cases, to which may be added a case reported by Bernays,

making 7 in all. Three of these were operated upon before rupture of

the fetal sac, with 2 recoveries and 1 death; and 4 operated upon at the

time of, or soon after, rupture, all of which recovered. Although the

mortality in these cases was only 14 per cent., dangerous symptoms of

sepsis, requiring frequent antiseptic irrigation, were present in 5 of the

7 cases (Thomas, Harrison, O'Hara, Goelet, and Bernays), in 1 of which

(O'Hara's) fatal peritonitis occurred.

However, a retro-uterine hematocele may have had its origin in the

rupture of a fetal sac, and a vaginal incision has in a few cases revealed a

small fetus as the proof of such an origin. In an instance of this kind

in which a thorough diagnosis cannot be made the vaginal incision is to

be regarded as being made for a retro-uterine hematocele rather than for

an extra-uterine pregnancy.

In all cases where a diagnosis of extra-uterine gestation early in

pregnancy can be made before the time of rupture of the sac, the vaginal

operation should never be resorted to, inasmuch as total extirpation of

the fetal sac and tube cannot be accomplished by vaginal incision.

When the diagnosis is made after rupture of the sac and operation be-

comes necessary, the vaginal operation is also out of the question, for the

following two reasons: The seat of hemorrhage, the ruptured Fallopian

tube, cannot be reached and treated properly, nor can the accumulated

blood in the abdominal cavity be properly evacuated. Thus hemorrhage

and sepsis cannot be guarded against. Abdominal section is in such

cases the only rational and safe way of operating, as all the necessary in-

dications can be complied with by this method.
To return to the subject of tonight, "The Anatomy and Treatment

of Extra-uterine Pregnancy at or Near Term," I desire to present, in

regard to the vaginal operation, the following

—

Conclusions

1. In cases where the fetal cavity is still aseptic, the vaginal operation

exi)oses the patient to danger of sepsis in the fetal sac, which cannot be
guarded against. Abdominal section gives far better means of protec-

tion against septic infection.

2. Hemorrhage from the placenta cannot be controlled by the vaginal

operation. By abdominal section, on the other hand, ligation of the

internal spermatic and uterine arteries, as devised by Olshausen, might
in some cases be accomplished as a means of checking hemorrhage from
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the site of a removed placenta, in the territory suppHed by these vessels.

Abdominal section further permits of ligation en masse of the bleeding

portions when the placenta has been divided at the place of incision.

3. Delivery of the child at full term is usually difficult, and thus

dangerous to the mother, by the vaginal operation, but easy by the

abdominal operation.

4. If the fate of the child is to be considered, the vaginal operation

must be abandoned and replaced by abdominal section.

5. When suppuration has set in, in an extra-uterine pregnancy pre-

senting low down in the small pelvis, and the placental circulation has

ceased, the vaginal operation may be considered in comparison with the

abdominal operation.

6. The vaginal operation is strongly indicated in old suppurating

fetal sacs, with disintegrated fetus presenting in the vagina.

Final Remarks.—The vaginal operation is condemned by a number
of modern authors, among whom may be mentioned Werth, Olshausen,

Lawson Tait, Thornton, and others. At the Gynecological Congress

at Freiburg in June, 1889, Olshausen condemned the vaginal operation,

as well as drainage into the vagina after laparotomy in such cases.

As an advocate of the vaginal operation Landau stands isolated.

He stated that he had performed 13 vaginal operations and lost only 1

mother. As his cases have not been published in detail, this material

is not available for consideration here, and can have no influence on the

conclusions above stated.
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SURGICAL CLINIC OF CHRISTIAN FENGER, M.D.*

BY T. A. DAVIS, M.D.

Case I.

—

Oxalate Calculus in Pelvis of Left Kidney.—Patient male, thirty-four years

old. Lived in Wisconsin for thirty-one years. He is next to the youngest in a family of

ten, eight of whom are alive and healthy. Two died at an early age from typhoid fever.

Father died at the age of seventy-two, cause not known. Mother died of heart disease at

the age of fifty.

Previous Health.—During infancy was cross and irritable. When a child, had measles

and typhoid fever. Since he has been able to remember he has suffered pain, at intervals,

in the region of the left kidney, varying in intensity and duration. Sometimes he would be

entirely free from pain for a period of three months, while at other times he would suffer

daily; in other words, these attacks would come on at varying intervals of from one day

to three months. The intensity of the pain also varied. At times he has been unable to

walk from his place of business to his home, while at other times he has been able to drive

a delivery wagon over car-tracks without bringing on the pain. Riding across street-car

tracks during an attack of pain would aggravate it.

He was addicted to the use of liquor when suffering great pain, drinking at times as

much as 20 glasses of whisky a day during an attack.

He would also resort to pressure with his hand, or, if lying down, would use some

article about the size of a rolling-pin, and by either of these means could ameliorate his

suffering.

He began medical treatment when ten years of age, and has been under treatment

more or less since that time.

The diagnosis of "spinal neuralgia" was given to his disease some years ago by a

physician, and each succeeding physician consulted concurred, and prescribed the usual

analgesic medicines. The patient went under Dr. T. A. Davis' care, when his urine was

submitted to careful microscopic examination. Out of 12 specimens, 2 revealed the pres-

ence of a few blood-corpuscles. The urine examined was voided always during an attack

of pain, and with the specimens in which blood appeared there was a history of very violent

attacks of pain. Not enough blood at any time was passed to discolor the urine nor to give

rise to chemical or heat indication of albumin. Dr. Davis made the diagnosis of renal

calculus.

Present Illness.—Pain in side occurs at irregular intervals, sometimes twice a day, but

may be only once in two weeks or more. Attacks last from one to twenty-four hours.

They are very severe, and are always in the left side and at the same point. He is often

sick and vomits from the pain. The pain does not radiate. During the last six or seven

jcars the attacks have been growing worse and more frequent. Now, heavy lifting will

sometimes bring them on. Patient knows nothing about the condition of his urine pre-

vious to three months ago, when Dr. Davis found blood during an attack of pain. On

* College of Physicians and Surgeons, Chicago, January 3, 1893. Chicago Clin.

Rev., 18<J3, vol. i, p. 376.
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examination we find very slight tenderness on pressure in the left lumbar region, none at

all on the right side. Patient is well nourished and has a good color. No swelling can be

found by palpation in the region of the kidney.

The pain is the same at night as in the daytime. There is no disease of the back nor

of any of the internal organs.

The trouble is probably in the left kidney. On palpation there is some pain. If we
put one hand on abdomen, just below the ribs, and the other behind at the angle of the

twelfth rib, we should feel, by pressure, the lower third of the kidney if it is enlarged.

Here we cannot find the kidney.

The trouble is probably due to a stone in the pelvis of the left kidney or in its calices.

Remarks.—Nephrotomy—opening into the kidney for examination, etc.

Nephrolithotomy—the removing of a stone—should be performed

when the kidney containing the stone is healthy.

Nephrectomy—the removing of the kidney—when there is much
disease of the kidney, far-advanced, destructive pyelitis, etc.

Stone in the kidney may vary in size from that of a fine sand to a
large stone, or several smaller ones. It is common to find several of the

shape of the calices of the kidney. These are the phosphatic stones.

In 50 per cent, of all cases there is more than one stone. These stones

are of the same concretions as the stones which form in the bladder.

In acid urine: the urates, oxalates, and cystin.

In alkaline urine: the phosphates.

The urates and oxalates are found in the healthy kidney; the phos-

phates do not form until sepsis has occurred and the urine has become
alkaline. We may have a stone of the oxalates and urates mixed, and
this we expect to find in this case today. Infection comes from without

by the use of a catheter, etc. If there are stones of urates or oxalates

first and then infection takes place, they become covered with phos-

phates.

The oxalate stones in the kidney have the same fine, sharp points as

those in the bladder, and thus give rise to much pain and blood in the

urine.

The stone may be situated in the pelvis or in the cavities of the kid-

ney, or in both. A stone that forms in the calyx is usually adherent to

the wall of the calyx.

Stones are most common in the upper and lower parts of the kidney.

When a stone partially or wholly stops up the opening of a calyx, the

calyx dilates, but its opening does not. It keeps its original size. The
left and right kidneys are affected in about the same ratio, and in men
about as often as in women.

Calculi occur in both kidneys in about 15 per cent, of all cases, so the

prognosis for surgical operation is good. In case of stone, the tissue of

the kidney is normal so long as there is no sepsis and no obstruction.

A stone in a calyx can obstruct only that calyx. A third of a kidney,

bearing a stone, has been removed, and the remainder of the kidney left,

with a good result, by Kiimmell. If there is a large stone in the pelvis,

there may be no obstruction, as the urine may run down at the sides of it.

Small stones in the pelvis, which are too large to pass the ureter, cause
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obstruction, dilatation, and distention above them. During the passage

of a stone through the ureter we have renal coHc. A small stone may
partly stop the flow of urine and produce some dilatation above the point

of lodgment. If there is obstruction, the pelvis gets larger and the kid-

ney tissue becomes thinner and thinner, and later there is usually in-

fection, with its destructive inflammation.

Before infection the stone does not cause much trouble; there may
be simple irritation and simple pyelonephritis, with thickening of the

walls of the pelvis and sclerosis, resulting in strangulation of the glomer-

uli and uriniferous tubules, and a final transformation of the kidney into

a mass of connective tissue.

If there is no obstruction, the stone may be surrounded by a capsule,

and that may be all that is left of the kidney, and still no symptoms may
have been noticed. Hydronephrosis very rarely exists as such for any
length of time, as the kidney usually becomes infected. Infection out-

side of the kidney—perinephritis—often takes place. If there is no
infection, there is simply a plastic inflammation; if septic, it is suppura-

tive.

Symptoms of stone in the kidney are not at all characteristic, and
so there are often errors in diagnosis. In one class of cases there are no
symptoms; in another, very little pain; in another, the stone has been

in a calyx and passes down into the pelvis suddenly and stops, causing

severe pain; in another, there are much pain and hematuria recurring;

and in still another recurrence of the pain is occasioned by jolting. In

some cases the patients bend toward one side to ease the pain, and by so

doing develop scoliosis. This is always lumbar.

Pain from a stone, tumor, or any renal trouble may radiate to the

other kidney, the ureter, bladder, or testicle. The testicle may be sensi-

tive to pressure and be drawn up. The urethra may be hyperesthetic.

We can never be certain of finding a stone, but in cases like this one
we are justified in operating, on account of the increasing pain and the

presence of blood in the urine.

The exploratory incision for diagnosis is not very dangerous—con-

siderably less than 10 per cent.

Examination with a sound shows no stone in the bladder nor any
obstruction in the urethra.

We will perform the lumbar operation. The incision will be made
from the angle of the twelfth rib downward and forward to a point an
inch above the crest of the ilium, and from here down to a point an inch

above Poupart's ligament. How far down we shall go depends upon the

amount of room required. When we come to the convex surface of the

kidney we will loosen it up, and if it is high up, pull it down. Then feel

all over the organ to find a hard place (a stone) or a limited soft place (a

dilated calyx). If the stone is in the pelvis of the kidney it is easy to

feel. Most operators open the kidney on the convex surface instead of

through the i)elvis, as wounds in the pelvis are said to heal badly.

Again, it is easier to explore the whole of the kidney through an opening
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in its convex surface. This is important, for we must be sure to remove
all the stones.

Next to palpation, explore for the stone by passing a needle into

different parts. Should a large stone be found, it may be necessary to

divide it before removing. Large stones are phosphatic, and the acid

urine in this case precludes the possibility of such.

Operation.—Incision was made as described. Kidney found somewhat enlarged.

Palpation elicited neither hard nor soft regions in body of kidney. Something like a stone

felt in pelvis. The aspirating needle was introduced twice into upper and middle portions

of the kidney without coming in contact with any stone, and on aspiration fluid blood was

withdrawn. A long plastic pin was introduced into lower third and a stone was found.

Paquelin's cautery was used to cut into the kidney, and still the hemorrhage was very

profuse. A large, irregular, black stone, with sharp points, was removed with the forceps.

Remarks.—An oxalate stone which was located in the pelvis of kidney, with two points

extending into the calices. These two calices of the kidney are much dilated, and but one

stone is found. The oxalate of lime stones are rather common.

We now find, after removing the stone, even by cutting through the kidney with

Paquelin's cautery, that the hemorrhage is very profuse, and that compression by means of

gauze packed into the wound for a few moments does not stop it. By inspection we see

that in the cortex proper the action of Paquelin has stopped the hemorrhage there, but

deeper down among the pyramids we find many spurting vessels of considerable size.

These are the arteriae proprite renales, which lie between the bases of the pyramids and

the cortical arches. Their calibers are so large and the arterial pressure is so great that

coagula formed by means of the cautery are immediately swept away. We will apply an

iodoform gauze tampon sufficiently deep to cover the whole surface of the wound, but not

into the pelvis of the kidney, and allow it to remain for two or three days. The space

surrounding the kidney, made by pressing away the adipose tissue capsule, will also be

packed with iodoform gauze, which will be removed and a rubber drainage-tube inserted

in two or three days, and at the same time the muscles will be sutured. A heavy antiseptic

dressing will now be applied, and the patient will be kept on his right side to prevent much
urine from passing out into the dressing: at the same time it will lessen blood-pressure in

the left kidney and the wound, and put the patient in the most comfortable position.

Subsequent history uneventful. Patient suffered very little. Urine was slightly

bloody for thirty-six hours. On the third day the gauze packing was removed, muscles

and skin sutured, and rubber drains inserted.

January 16, 1893: Patient is up and about the house. Wound perfectly healed and

urine normal.

Analysis of the stone, which weighed 7 grams, showed its composition to be of oxalates

and urates.

Case II.— Talipes Equinorarus.—This young lady, now twenty-four years old, has

suffered from the deformity of her left foot as long as she can remember. She has used

club-foot shoes with braces, off and on, for years, with the object of correcting the deform-

ity, but, as you see, with little or no effect. When she walks on the foot the heel and sole

of the foot do not touch the floor, but she rests on the outer border and nearest dorsal sur-

face, about in the region of the base of the fifth metatarsal bone and anterior half of the

cuboid bone. The concave plantar surface is turned inward and slightly upward and

backward.

In comparing the left, deformed, with the right, normal, foot, we find the following

differences:

38



594 COLLECTED WORKS OF CHRISTIAN FENCER, M.D.

1. The left foot is shorter than the right, but most so along the inner side. The meas-

urements are as follows:

Inner side of left foot l]/2 inches.

" right " 10^
"'

Outer border of left foot, 7

" right " l\i

2. On the inner border and the plantar surface we see a deep groove perpendicular to

the long axis of the foot, nearly corresponding to the location of Chopart's joint . This

groove is, according to the statement of Adams, pathognomonic of the congenital club-foot,

in contradistinction to the acquired or paralytic form, where the groove does not exist.

3. The internal malleolus cannot be seen as a prominence. There is rather a depres-

sion in the place, where it can be felt, and it is, as you see, situated much more anteriorly

as compared with the external malleolus than in the healthy foot.

4. The body of the talus and the external malleolus form this large convex prominence

on the outer side of the dorsum of the foot. The covering skin is thick from the pressure

against the ill-fitting club-foot shoe, but in more extreme cases this point may come in

contact with the floor, when walking on it would cause the skin to become calloused. The

deformed position of this club-foot is a combination of the following, namely: plantar

flexion, adduction, and supination. We find not only an excess, especially of the adduction

and supination, but also that the foot is retained in these positions, so that it is impossible

to move it over into the corresponding opposite ones, namely, dorsal flexion, abduction,

and pronation. Rotation of the foot in the position named causes, in the course of time,

by growth of the foot, very important changes in the shape of the tarsal bones. The most

important of these are the following:

1. Plantar flexion. The articular cartilage on the anterior third of the upper surface

of the body of the talus, as it is not in use, disappears, and a surface of cartilage forms on

the posterior surface, now articulating with the tibia. The posterior half of the body of

the talus does not keep pace in growth with the anterior half, probably because it has to

bear the constant pressure from the tibia; thus the talus in club-foot is flattened poste-

riorly.

2. Adduction, although normally not belonging to the upper talus joint, causes the

body of the talus to depart from its normal position. Its sharp borders, from sliding

against the articular surfaces of the tibia and the external malleolus, are rounded off, so

that the joint, instead of being a hinge-joint, becomes more and more a sort of ball-and-

socket joint. The result is loss of firmness in movements, even after the bones are brought

back into a normal position.

3. Supination tends to change the form and position of Chopart's joint. It is not

only the moving and change of direction of the articular surfaces, but also a change in

shape of the tarsal bones in general, that result from the above-named false positions, and

it is easy to understand that the more pronounced these changes are, as in old, neglected

cases, the greater will be the difhculties in obtaining a good result from the correction

of the deformity. The soft parts of the foot are changed correspondingly. There is

shortening of the plantar fascia and plantar muscles to the hallux, as well as of the deep

ligaments, especially along the inner, tibial border of the foot.

In answer to what causes the congenital club-foot, it has been proved
by Bessel Hagen that the older theories of Eschricht and Huter are

probably not longer tenable. It was thought that club-foot was an
exaggeration and retention of the position of supination of the foot, said

to be found normally in the fetus.

Bessel Hagen has pointed out that a fetus of 30 mm. has its foot ex-
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tended; when 40 mm. long, slightly dorsal flexed; when 100 mm. long,

the foot is in dorsal flexion at a right angle, but no position of supina-

tion is seen until late in the pregnancy. At this period, especially when
the liquor amnii is not abundant and the fetus has little room for move-
ment, the feet resting against the inside of the globular uterus will

naturally be held iA a position of supination. Club-foot has been found

early in fetal life before the normal time of supination. On the other

hand, club-foot is found commonly in children with spina bifida, cleft-

palate, and allied congenital deformities; as for these, the cause is gen-

erally recognized to be amniotic adhesions. It is likely that similar

disturbances in fetal developments cause club-foot.

Treatment.—A bloody operation is necessary only in neglected cases

of club-foot in adults. Children rarely need operations, especially when
early treatment—and the treatment can never be commenced too early

—is resorted to.

It is only in exceptional and severe cases that operation is required

until after the age of ten years.

Our patient, being an adult and having a rather severe and neglected

club-foot, an operation is made necessary.

I shall not discuss the orthopedic treatment for the lighter forms and
for infants, but point out the best plan when we have to choose between
the different operations that come into question in such cases.

The operations I will name according to their increased gravity as

follows

:

1. Tenotomy, subcutaneous or open.

2. Open division of soft parts alone or of joints or bone—Phelps'

operation.

3. Osteotomies of the scaphoid bone, or tibia and fibula above the

ankle, or of the head of the talus.

4. Enucleation of the astragalus alone or together with other of the

talus or of a wedge of the talus or a wedge of the tarsus, irrespective of

bones and joints.

Of these operations, I always begin with the least severe and see how
much effect is to be gained, first, by tenotomy, next by Phelps' opera-

tion, and finally, when correction is not yet obtained, I proceed to

osteotomy or cuneiform resection in the part of the tarsus where I find

the most resistance, irrespective of the bones and joints. In the ma-
jority of cases I have found that tenotomy and Phelps' operation carried

into Chopart's joint was sufficient to effect the needed correction. How-
ever, you will remember the boy of twelve from last spring, where a

cuneiform excision of the neck of the talus had to be added, giving the

good functional result, shown here in the clinic six months later, now
about six weeks ago.

The patient anesthetized and the foot disinfected, I shall first make tenotomy on the

tendo Achillis. The tenotome is inserted flat on the tibial side of the tendon, close to and

passing along its anterior surface; now I turn the edge and point toward the tendon and

divide it while the foot is held in dorsal flexion, with my thumb as a guide to avoid cutting
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through the covering skin. The divided ends of the tendon now separate about half an

inch and we see that not sufficient dorsal flexion is obtained.

The reason for this is the following: In many old contractures it is not only the tendon

that is shortened, but also its sheath and the surrounding tissues, especially the fascia.

To divide these without injury to the nerves and vessels, I prefer the open method to the

subsequent one; therefore, I now make a longitudinal incision over the tendon, have the

borders of the wound held out by retractors, and divide the tense bands and strings of

tissue as I see and feel them down to the upper talus joint and through the capsule

if necessary.

By forcible dorsal flexion of the foot I am now able to bring it into a position exceeding

a right angle, thus enabling the patient to rest the heel on the floor. The next step will

now be Phelps' operation. I make an incision perpendicular to the tibial border of the

foot, from before the malleolus internus down over the head of the talus into the sole of

the foot. It divides the skin, fascia, tendon of the tibialis anticus, the adductor and flexor

brevis of the hallux, and some of the flexor brevis communis down to the tarsus. I now
try if forcible abduction and pronation will correct the position of the foot—even as forci-

ble as to rupture opposing ligaments. As you see, I apply almost as much strength as I

can. The position of the foot is not yet sufficiently corrected. I will, therefore, have to

divide the inner border of the tarsus. The incision now enters Chopart's joint, and the

tarsus gives way some more. Forcible correction again tried, brings the foot into the de-

signed position. As you now see, the foot can be brought into and held without any pres-

sure in pronation, abduction and dorsal flexion exceeding a right angle. This position is

slightly overcorrected, that is, a position slightly in excess of the middle position between

the former plantar flexion, supination, and adduction and this opposite one.

Any further operation on the tarsus is here not needed. We shall now disinfect the

wound with 1 : 5000 bichlorid solution. The wound over the tendo Achillis is united by

sutures.

The wound from Phelps operation is left open—as you see, there is a distance of ll^

inches between the borders of the skin. It is covered with disinfected protective, and,

filled with an aseptic coagulum, is left to heal under an antiseptic dressing. A rather

voluminous dressing of iodoform gauze covers the foot, including the toes, and extends up
to the knee. Outside of this comes a layer of borated cotton, over which a plaster-of-Paris

cast is applied. The foot shall be held carefully in position until the plaster has begun to

set.

The foot or leg shall be placed in the bed in an elevated position.

If we have procured asepsis in the operation, the wound will close in five or six weeks.

A careful orthopedic after-treatment, consisting of massage, electricity, and a well-

fitting club-foot shoe, is required to obtain as good a functional result as the anatomic cor-

rection of the foot will permit. The operation is only a step in the treatment of club-foot.

Case III.—Married woman; age twenty-one years. One year ago began to have

pain in the lower part of right forearm, followed by swelling.

Present condition of swelling: Hard, tender, and situated along the radius. Lower

half of radius is enlarged; movements of wrist and forearm and elbow not impeded, or

hut very little so; consequently the disease is limited to the bone and the joints are not

affected. The swelling has gradually enlarged and has been painful since first noticed.

Tliere are no enlarged glands.

Remarks.—Diseases which may occur in medullary cavity:

1. Osteomyelitis—pyogenic or tuberculous.

2. Tumors—osteosarcoma most common.



SURGICAL CLINIC OF CHRISTIAN FENGER, M.D. 5C7

3. Syphilis, which might cause, in the first place, periostitis, more
rarely osteomyelitis.

Acute diffuse osteomyelitis begins suddenly with intense pain and
high fever. The suppurating process rapidly progresses, extending

through the cortical substance, periosteum, and into the subcutaneous

tissue, where an abscess forms and soon opens spontaneously, leaving a

suppurating track leading into the diseased bone.

In the subacute and chronic forms of osteomyelitis there are slight

pain and temperature. They are often mistaken for rheumatism.

Although the destruction of bone takes place and abscesses and sequestra

form, the destructive process is often confined within the bone or is

very slow to extend without the confines of the periosteum.

Syphilis, in the periosteal form, enlarges bone and there is no cavity,

no pus, no sequestra.

Tuberculosis of the medullary cavity of long bones is as rare as it is

frequent in the epiphyses, and there it is attended with pain and swell-

ing of the joint, which are absent in this case.

Operation.—Incision is made through the soft tissues over the inner aspect of the

swelling down to the resisting enlarged bone. We will next remove the hard cortical

substance by means of a chisel. The gouge removes soft flexible masses of bone and

sequestra, which speak against tuberculosis and for sarcoma. Another sequestrum is

removed, having the characteristics of tuberculosis, surrounded by yellowish-white, cheesy

matter, covered with a gelatinous mass. After more scooping out of coagulation necrosed

tissue we come to a cavity filled with whitish, cheesy matter. This looks like tuberculosis,

or endosteal or medullary syphilis, as osteomyelitis from pyogenic origin extends its de-

structive process to the thickened periosteum, and consequently the cavity would extend

to that structure. It is impossible to make a positive diagnosis even at this stage of the

proceeding; we will, therefore, refer some of this tissue to the microscopist, and in the mean
time put the patient upon inunctions of mercury and the iodids and mercuiy internally.

I have now removed apparently all the diseased bone, and, after burning over the

walls of the cavity with Paquelin's cautery, washing it with tincture of iodin and iodoform

and ether, will treat the condition as that of a benign affection, by adopting the treatment

which will result in the most rapid closure of the cavity and restoration of the function of

the limb.

We will now fill the cavity with decalcified bone chips and then remove the Esmarch

bandage and allow blood to complete the filling process. We will make some compression

of the wound now with antiseptic gauze.

As we are out of rubber protective, we will close the wound by suture, and then apply

a voluminous dressing and plaster cast, which will remain on for weeks if there should occur

no indication for change of dressing. In the mean time all attention will be given to de-

termine the proper diagnosis.

Case IV.— Tuberculosis of Deep Cervical Lymph-glands.—Patient, woman; twenty-

five years old. Has noticed a knotty feeling in cords of neck for three months. Has had

no pain nor inconvenience from the disease as yet.

Examination.—Find many nodular swellings along the anterior border of the sterno-

cleidomastoid, quite deeply seated, and also an extension of the group along the course of

the cephalic vein. The deep lymph-glands are involved.

This patient has a nasopharyngitis, or a chronic nasopharyngeal catarrh, which, al-

though not tuberculous, necessarilv has made atria for invasion for the bacilli of tubercu-
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losis, which have passed down through the lymph-channels and lodged in the glands, in a

short time to produce their destructive inflammation. This disease passes on from gland

to gland through the lymph system, and is a local disease until it reaches the blood-current

and is sent all over the body.

The average duration of life in these cases, where the local tuberculosis of the cervical

lymph-glands is allowed to continue uninterfered with, is five years; hence the importance

of early operation while the disease is still localized and a radical cure can be expected.

This patient will return in another week for operation. In the mean time thorough

preparation will be made by shaving neck and applying wet antiseptic dressing for two

days prior to operation.

Case V.—George Baker, age, seven years. Recently recovered from typhoid fever.

Temperature now, 99° F. Complains of pain in lower region of spine, over sacrum.

There is tenderness on pressure, but no swelling.

Diagnosis.—Osteomyelitis of sacrum or lower lumbar vertebrae, following typhoid

fever. Cause, pus-microbes and perhaps typhoid microbes.

Patient's father will not permit of an anesthetic being given, so we cannot proceed

with an examination. No case. Discharged.

Case VI.

—

Congenital Inguinal Hernia.—Child; age, ten months. The sac contains

omentum and bowel.

Treatment.—1. Truss. 2. Operative.

The skin may be so sensitive or irritable that a truss cannot be used, in which case it

is imperative to operate. Operation mortality about 1 per cent.—a little more than that in

children on account of the difficulty in keeping the wound aseptic, on account of its close

proximity to the natural orifice, the anus.

If competent nursing can be had, the mortality need be no greater in children than in

adults.

No operation but the radical should be performed.

The operation for congenital hernia is more difficult than in the acquired on accoimt

of the sac, which, being continuous with the tunica vaginalis testis, requires great care in

its dissection so as not to injure the cord. In this case the truss must first be tried, and if

it fails, then have the radical operation.
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REMARKS ON APPENDICITIS, WITH
REPORTS OF CASES*

I SHALL not attempt to go through this vast subject in detail, as the

literature during the last ten years has increased to an enormous extent,

but I will limit myself to a sketch of the latest investigations on the sub-

ject and the controversial points brought up by the modern surgical

treatment of the disease.

Pathology

Appendix.—Inflammation of the mucosa is in all probability most
often caused by extension from a catarrhal inflammation of the cecum,

because fecal concretions are found in less than one-half (39 per cent.

—

Ranvers) of the cases of perforation, and because foreign bodies and ulcers

are only exceptionally seen. Thus we may say, with Iversen and Kiim-
mel, that the cause of the initial catarrh of the appendix is unknown.
The swelling of the mucosa leads to stenosis at the narrowest point,—at

Gerlach's valve,—and the products of hypersecretion are retained in the

appendix. Septic material from the contents invades the wall either

through intact epithelium, which is most common, or through a loss of

substance by ulceration (Senn, Hohg).
Microscopic examination of the wall of the appendix reveals evidences

of septic lymphangitis, swelling of the mucosa and the solitary glands,

and filling of the paravascular spaces in the muscularis and subserosa

by leukocytes (Senn, Iversen). In the subserosa diffused islands of

leukocytes (Iversen) or miliary microscopic abscesses are seen, as in my
Case XIII.

The lymphangitis and diffuse inflammation are more pronounced in

the subperitoneal tissue than in the muscular coat; this explains why
plastic peritonitis is an almost constant consequence, and accounts for

the adhesions in which the appendix is afterward found buried.

This catarrhal inflammation may subside (Iversen), the opening

into the appendix again become patent, and, after one or more attacks,

permanent recovery with a normal appendix take place. A transparent

veil of fine adhesions binding the appendix to its surroundings alone re-

mains as an evidence of the appendicitis of years ago (my Case XV).
More often, perhaps, a partial or total obliteration of the lumen of the

appendix remains (Ranvers; my Cases III and XIII).

Virulent acute septic inflammation is often caused by fecal concre-

tions. It takes the form of diffused phlegmonous inflammation, termina-

* Gynecological Society of Chicago, March 17, 1893. Amer. Jour. Obst., 1893, vol.

xxviii, p. 116.
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tmg in gangrene or necrosis of usually a small portion of the wall, but

rarely of the entire appendix up to the cecum, as in Case I. When the

dead tissue is separated, we have a perforation corresponding in size to

the necrotic territory. The fecal concretions remain in the appendix

or fall out* into the peritoneal cavity, or the whole or a part of the ap-

pendix is separated and floating in the fecal peritonitic exudate.

A localized annular necrosis is seen in Fig. 72, Case XIV, close to

the cecum, with mucosa and muscularis absent, and with a small per-

foration in the serosa leading into a small cavity communicating with

the cecum.

Perforative inflammation of the appendix is common behind a

stricture (Kiimmel), and multiple small openings are often found in

appendices removed because of chronic or intermittent appendicitis.

Perforation of the appendix almost always occurs in the more severe

cases. In 87 cases reported by Weir 84 perforations were observed, and

in only 3 cases was the wall intact. In the milder cases, which terminate

in resolution, the wall is not perforated (Lange). In mild localized cases

of intermittent appendicitis, however, perforation frequently exists. A
small opening and a slow process of perforation do not necessarily lead

to a serious attack.

Location of the Diseased Appendix.—It is important for diagnosis as

well as for operation to know, where the appendix is most often found.

The interesting investigations of Bryant show that the appendix was
found, in the 144 cases he tabulated, behind the cecum in 32 cases; on

the medial side of the cecum in 34 cases; below and on the medial side

of the cecum in 28 cases; below and down toward the pelvis minor in 21

cases ; straight down in the iliac fossa in 5 cases ; outward and on the

outer side of the cecum, at different heights, in 2, 3, and 4 cases; and on

the medial side of the cecum, high up toward the liver, in 1 case.

It will be seen that McBurney's point, about which there has been

so much debate lately, corresponds very well with the location of the

appendix, and consequently with the center of the disease, in 66, if not

in 115, of the 144 cases reported. Consequently, although McBurney's
point is not an absolute guide, it is, nevertheless, of value in the majority

of cases.

The location of the perityphlitic abscess will, therefore, be, as Lange
has pointed out, in one of the following places: (1) Around the cecum
in the iliac fossa, above the outer half of Poupart's ligament, and upon
the anterior wall of the abdomen; (2) on the mesial side of the cecum;

(3) rarely in the small pelvis; (4) on the outer lateral side of the cecum,

extending up into the lumbar or renal regions.

The inflammation may extend to the surroundings of the appendix

in two directions: first, to the peritoneal cavity; and, second, to the

retroperitoneal tissues.

(1) Extension to the Peritoneal Cavity.—Peritonitis, whether caused

by a mere lymphangitis or by a perforation and fecal extravasation, may
cease or become limited at any point from the immediate neighborhood

* See Fig. 64, Case II, p. 603.
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of the diseased appendix to the entire peritoneal cavity. The causes for

limitation, many of which are unknown, I shall pass by, with the excep-

tion of the anatomic conditions which influence the limitation of a

spreading peritonitis, as pointed out by Mikulicz. He points out that

certain natural barriers aid in the localization of the inflammation. The
transverse colon and large omentum divide the abdomen into supra-

omental and infra-omental spaces. The infra-omental space is again

divided obliquely by the mesentery of the small intestine into supra-

mesenteric and infra-mesenteric portions. The supra-omental space is

divided by the liver into a subphrenic and an infrahepatic portion. All

the barriers are located transversely and thus oppose extension in a

vertical direction. The transverse colon and omentum protect the

larger median part of the abdomen only. On the lateral sides of the

ascending and descending colon there are no barriers to prevent extension

in a vertical direction. The barriers are active in limiting extension

from below upward only, while from above downward septic fluid will

sink, by gravitation, unopposed, to the bottom of the small pelvis.

These anatomic facts and points correspond as well to the clinical ex-

perience as to the extension of peritonitis from a focus anywhere in the

peritoneal cavity.

(2) Extension to the Retroperitoneal Tissue or Space.—Korte has

called attention to the extension of septic inflammation through the

mesenteriolum of the appendix. Experiments upon the cadaver

—

namely, injection of a colored fluid through a cannula pushed from the

lumen of the appendix into the mesenteriolum—showed that the fluid

would penetrate into or between the two folds of the mesenteriolum,

then into the retroperitoneal tissue in the iliac fossa, from there upward
into the perirenal tissue, and finally up behind the liver. It is well

known that abscesses are often located in these places, sometimes simul-

taneously in more than one, and not infrequently the only communica-
tion between the abscesses is through a narrow canal.

General Course and Prognosis of Appendicitis

At the present day, when surgery, or rather surgeons, are on the verge

of claiming appendicitis almost to the exclusion of the claims of internal

medicine, it is important to remember that, on the whole, appendicitis

is a benignant disease with a good prognosis, and that in the great major-

ity of cases surgical interference is not called for. Taking it for granted

that perityphlitis originates from the appendix in the great majority of

cases,—Einhorn, from postmortem material of Bollinger's in Munich,

found the appendix diseased in 91 per cent, and the cecum in only 9 per

cent.,—we are practically justified in applying the clinical statistics in

this respect to appendicitis.

The mortality in general of appendicitis is only about 5 per cent.

Pepper stated that 20 cases to 1 are permanently cured without opera-

tion. Ranvers collected from the reports of the Prussian army 2000

cases, with 96 per cent, of cures without operation; and from four years'
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service in the Charite Hospital in Berlin, 54 cases with 3 deaths, or 94.5

per cent, of cures. I. Vollert gives the statistics for seven and three-

quarter years at Nothnagel's clinic in Vienna as 65 cases with 3 deaths,

or 95.4 per cent, of cures; 34 were cured, 25 improved, 2 not cured, 1

was sent to the surgical clinic, and 3 died. Flirbringer reports a

mortality of 10 per cent.

The condition of the appendix in cases in which one or more attacks

of appendicitis have terminated in permanent cure has been investigated

by Ranvers. He examined by autopsy 13 cases, and found in almost

every case complete obliteration of the entire appendix. The appendix

was buried in adhesions down to the cecum. The cecal serosa was

thickened, adherent to the wall of the pelvis, but not to loops of intestine.

In the obliterated appendix he found only once a small fecal concretion

surrounded by a capsule of cicatricial tissue. Ranvers said that it was
impossible to state whether or not perforation had existed in these cases,

but that from the detailed pathologic conditions he regarded it as highly

probable that perforation had taken place.

Lange attempts to explain the discrepancy between our home
literature and these facts by stating that the surgeon sees only the severe

cases; that the most severe cases of appendicitis are not treated in the

hospitals, but die at home; and that severe cases of appendicitis are

probably more common in America than in Europe, on account of the

different mode of life, diet, etc.

The facts mentioned above seem to me to put an end to any absolute

claim of surgery upon appendicitis.

Clinical Forms of Appendicitis i

1. Diffuse peritonitis.

(a) Acute sepsis.

,
(b) Acute diffuse suppurative peritonitis.

(c) Subacute progressive peritonitis (Mikulicz).

2. Localized suppurative peritonitis—perityphlitic abscess.

3. Recurring chronic appendicitis and peri-appendicitis.

4. Adhesive appendicular peritonitis with localized non-suppurative

peri-appendicitis—Keen's mild form.

5. Late consequences following appendicitis: chronic abscess,

bands, adhesions, intestinal obstruction, pain.

I shall consider these forms in the order named, with the exception of

adhesive non-suppurative appendicitis, which has no relation to surgery.

1. Diffuse Peritonitis.—I have operated in this form of appendicitis

in the following eleven cases, only one of which recovered:

Case I.—Diffuse gangrene of appendix; commencing diffuse peritonitis; extirpation

of appendix three days after symptoms of appendicitis had appeared, and twenty-nine hours

after symptoms of diffuse peritonitis had set in; recovery.

Mrs. H., thirty-five years of age. Previous health good. December 28, 1889, had a

( liill, followed by moderate fever. December 29th, fever. December 30th was up and

aroiiiifl the house. December 31st was attacked with pain in the left iliac region and
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vomited all night. January 1, 1890, acute pain over entire abdomen, which was later

localized to the right iliac region. At noon, January 2d, the patient had a chill followed

by collapse. At 7.30 p. m. her temperature was 104° F., pulse, 150. After consultation

with Dr. Denslow Lewis, who kindly assisted at the operation, I extirpated the appendix

in the following manner:

A lateral longitudinal incision was made. The small intestine was red and injected.

The cecum could not be brought out of the wound. The appendix was surrounded by

fetid, purulent, bloody fluid, was non-adherent, gangrenous, grayish, discolored to close

to the cecum, and contained two fecal concretions. No perforation of the wall had taken

place. The appendix was now ligated and extirpated. An attempt was made to cover

the wound with the wall of the cecum and with the red, thickened mesenteriolum. This

was partially successful. The abdominal cavity was washed out with sterilized water,

gauze and glass drains introduced. The drains were taken out on the third day, and all

the stitches removed on the eighth day. Convalescence was slow, but the patient finally

recovered.

Case II.

—

Localized gangrene of appendix; perforation; fecal stone; diffuse peritonitis;

extirpation of appendix; death after twelve hours.

October 8, 1892, I was called in consultation with Drs. Johnson and Billings to see

Mr. S. The patient, a lumber

merchant forty-six years of age,

had previously been healthy.

On October 5th he went to

Grand Rapids. While there

he walked about a good deal

and ate some grapes. On Oc-

tober 6th he returned to Chi-

cago and was attacked by pain

in the abdomen and vomiting.

The next day Dr. Johnson was

called to see the patient. Tem-
perature, 102° F.; pulse, 96,

strong. There were pain and

tenderness localized in the right

iliac fossa. The bowels had not

moved for several days. Mor-

phin and salines were given.

On October 8th, at noon, he

was attacked by sudden, acute

pain in the lower part of the abdomen. Vomiting, clammy perspiration, collapse;

pulse, 120.

Consultation at 4 p. m. The patient was in bed; pulse, 120, weak; temperature,

101° F. He complained of pain on coughing. The abdomen was tense, tympanitic,

hard. The tympanites rendered the liver dulness uncertain. A dull area the size of the

palm of the hand was found over the cecal region. The characteristic facies peritonitica

was not present; the patient was not cold; the right leg could be moved without pain, and

the abdomen was not very tender. At 6 o'clock the collapse was greater; pulse, 150;

temperature, 100° F.; no pain; patient subjectively better.

Operation at 6.30 p. m. Lateral incision 6 to 7 inches in length. The abdominal

walls were very thick on account of the corpulence of the patient. On opening the peri-

toneal cavity, a little thin, grayish, fecal fluid escaped. The omentum and intestine were

congested. Exudate on borders of small intestine. The appendix was found deep down,

and could with difEculty be brought into the wound. A fecal concretion was squeezed

Fig. 64.—Case II. Appendix, 11 cm. long: i, Cecal end; 2, 2,

mesenteriolum appendicis; 3, perforation opening surrounded by
area of gangrene, where wall of intestine is as thin as paper, dark
brown, and discolored; in center are two openings from the perfor-

ation in the mesenteric attachment of the appendix out through both
sides of the mesentery; 4, 4, swollen, red epiploic appendices along
both sides of the appendix; s, fecal concretion.
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out of the appendix, whose mesenteriolum was thick and rigid. The appendix was li-

gated after tying the mesenteriolum, which could not be ligated in portions on account of

the thickness of the abdominal walls and the impossibility of getting sufficient room for

the procedure even after transverse division of the rectus muscle. The abdomen was

flushed out with warm sterilized water, a gauze and three glass drains introduced, and the

wound united. At the end of the operation the patient was pulseless.

At 11.30 the patient had no pain, felt well, and joked with his friends. Temperature,

101°; pulse, 130. An hour later the pulse was 136 and extremely weak. At 2 a. m. tem-

perature 102° F.; pulse, 134. The pulse became weaker and could not be counted. Just

before his death, at 6.30 a. m., he vomited a large quantity of black matter resembling coffee-

grounds.

Autopsy showed diffuse plastic peritonitis. In the iliac fossa a teaspoonful of brown,

gangrenous-looking fluid was found. (See Fig. 64.)

Case III.—Non-perforative appendicitis; two grape-seeds taken from appendix; old

obliteration of distal half of appendix; extirpation of appendix; diffuse hemorrhagic peritonitis;

death after thirty-six hours.

Mrs. F. H. J., thirty-five years of age; father living; mother died from vesical cancer;

married twelve years; never pregnant;

has been under the care of an eminent

gynecologist for dyspareunia and ster-

ility. November 5, 1892, while patient

was in New York, she ate grapes and

swallowed the seeds. Two days later she

had pain in the right iliac region external

to the ascending colon. November 12th

she had pain which was controlled by

opium, which, however, caused nausea

and vomiting. November 19th exam-

ination in consultation with Dr. Ryan,

of Springfield, 111. No tympanites; slight,

hardly perceptible fullness over cecum;

tenderness on deep pressure over cecum;

no appetite; has obtained sleep and re-

lief from pain only by the use of opiates

for the past week. The bowels had been

moved every day or two by Hunyadi

water or Epsom salts, but she experienced neither relief nor increase of pain after bowels

moved. There has never been any swelling in the region of the appendix, but only

tenderness. For the past week the temperature has ranged from 99.5° to 100° F., the

pulse from 90 to 120. Tympanites was first noticed on November 18th.

The patient did not have the fades peritonitica. Diffuse tympanites; liver and spleen

pushed up. Increased abdominal tension. No tumor; no dullness. Greatest tenderness

on pressure between anterior-superior iliac spine and umbilicus. Vaginal and rectal

examination negative.

Operation November 19th, assisted by Drs. Ryan, Townsend, Dresser, and Bernauer.

Lateral incision 5 inches long to the ligamentum Fallopii. The peritoneum was united to

the skin. The omentum was red and velvety. The cecum on its under side was red, in-

jected, velvety, not shining; no fibrinous, whitish exudate, but on lifting up omentum an

ounce or two of thin, bloody, odorless fluid welled out. On lifting up the cecum more of

this fiuid gvished out. The, ileum was also distended and red, the appendix buried in or

lullKTcnt to loops of small intestine and the right Fallopian tube, which was normal. The

adhesions were recent and were easily separated, upon which more of the thin red fluid

Fig. 6s.—Case III. Appendix, s cm. long: i, Cecal

half dilated; contains fluid feces, two grape-seeds, one
fecal concretion the size of a split-pea, and the husk of

an oat. Mucosa not ulcerated, but swollen and red-

dish. 2, Distal half of appendix obliterated. Micro-
scopic examination shows epithelium everywhere pres-

ent. Mucosa thickened and shows a mass of embryonal
cells and enlarged solitary follicles, with small empty
spaces in the center, possibly representing miliary ab-
scesses in these little lymph-glands. In muscularis
paravascular infiltration with leukocytes, and in the
subserous tissue in some places diffuse infiltration, in

others paravascular infiltration, but much more exten-
sive than in the muscularis.
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welled up. The appendix with the cecum was lifted out of the wound. Free fecal circu-

lation in the cecal half of the appendix, in which air and fecal matter could be felt to move.

The distal half of the appendix was obliterated. (See Fig. 65.)

The mesenteriolum was now ligated in portions and the appendix close to the cecum

ligated en masse. After careful packing of the abdominal cavity with sponges the appen-

dix was divided by scissors and the cecum emptied in order to diminish the enormous

dilatation, which seemed to threaten rupture on manipulation. When the cecum was

empty the stump of the appendix was ligated en masse, the mucous membrane removed,

and the walls of the appendix stitched together. The cecum was folded in over the stump

of the appendix by means of Lembert's sutures, but with great difficulty, because of the

friability of the intestinal wall. The omentum could not be drawn down as a covering.

The adjacent loops of the ileum were bathed in red fluid, but there was no yellow, fibrinous

exudate. In the triangular space between a lower loop of the ileum, near the ileocecal

valve, and two other loops of intestine parallel and in contact with it, there was a ridge of

reddish, fibrinous exudate resembling that found in dry diffuse peritonitis, except that it

was reddish and not white. This indicated a somewhat dry hemorrhagic peritonitis, with

exudate around the appendix and on the lateral side of cecum and ascending colon.

The patient was now turned a little on the right side and the cavity flushed with

warm sterilized water. The sponges were removed and the abdominal cavity cleansed

with sponges on long forceps passed down into Douglas' fossa and up external to the as-

cending colon. The wound was then closed, gauze packing and a glass drain introduced,

and dressings applied. The operation lasted one hour.

5 p. M.: Patient speaks rationally; not restless; pulse, 120; no pain; no facies peri-

tonitica. 10 p. m.: Wound dressed; no fluid in tube; pulse, 120; temperature, 103.5° F.

Patient died thirty-six hours after the operation.

Case IV.—A boy, aged six; had acute appendicitis for three days. No distinct tumor

could be made out. On the fourth day, as the symptoms were increasing, laparotomy was

performed. Feculent pus was found around the cecum. The appendix was accessible.

The wound was disinfected and drained. The patient died on the following day.

Case V.—Man, thirty-five years of age; kindly referred to me by Dr. Potter, of

Atlantic, Iowa. He was suffering from appendicitis and diffuse peritonitis. I made a

lateral laparotomy in the second week of the disease, washed out abdomen with sterilized

water, and drained. The patient died on the following day.

Case VI.

—

Acute perforative appendicitis; spreading purulent peritonitis; lateral

laparotomy; death after twelve hours.

Mrs. A., thirty-five years of age; was seen by me in consultation with Dr. Henrotin

August 19, 1891. She had been suffering for four days with peritonitis accompanied by

vomiting and pain in right side of abdomen. There was some tympanites, but no tumor.

The following day I made a lateral laparotomy. The incision extended upward over the

cecum from 1 inch above Pouparts ligament a distance of 4 inches, later increased to 6

inches along the right rectus muscle. Fetid pus was found along the outer side of the

cecum and up as far as the liver. Upon separating the transverse colon from the lower

surface of the liver another cavity, not connected with the first, was found, which con-

tained 4 or 5 ounces of pus. The abdomen was flushed with sterilized water, gauze and

glass drains introduced, and the wound closed and dressed in the usual manner. The
patient died in less than twelve hours after the operation.

At the autopsy Dr. Henrotin found a perforation of the appendix and an accumula-

tion of pus between the liver and the stomach, which had not been found at the time of

the operation.
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Case VII.

—

Limited appendicitis for two months; sudden onset of peritonitis ten days

prior to operation; remission after two days; exacerbation three days later; large exudate

apparently localized in right iliac and lumbar regions; oblique lateral laparotomy; counter-

opening in lumbar region; appendix not removed; death after forty hours.

Miss A. A., twenty years of age. Family history good. Patient had always been

liealthy until August, 1891, when she had an attack of pain and soreness in the right iliac

region. Until October 15th, however, notwithstanding the pain, she attended to her

ordinary duties. On that day she had a sudden increase in the pain, with vomiting, and

was obliged to go to bed. She was better for a few days, then had another increase of pain,

which extended from the right iliac fossa up along the outer side of the colon into the post-

renal region.

I saw the patient, in consultation with Dr. Bradley, on October 24th. She was pale,

did not have the characteristic facies peritonitica. Pulse, 108; temperature, 101° F.

She had vomited once in the last twenty-four hours. There was a hard swelling over the

cecum, extending from Poupart's ligament up along the iliac border 2 inches into the

lumbar region, where, high up between the twelfth rib and the spinal column, there was a

point very painful on pressure. The right lumbar region was larger than the left.

Operation October 25th. The patient was not collapsed. Pulse, 100, strong; tem-

perature, 100° F. On the introduction of an aspirator needle into the lumbar region below

the twelfth rib fetid fecal pus was foimd at a depth of less than 1 inch. A curvilinear in-

cision, 3 inches long, was now made over the seat of the dullness and tumor, extending

from 1 inch from the anterior-superior iliac spine upward and backward. Upon division

of the abdominal muscles and separation of the peritoneum from the pelvic wall there was

an escape of about half a pint of fetid fecal pus and a large slough of loose, dead, gangrenous

tissue from a large cavity which extended up along the colon. The appendix could neither

be seen nor felt. A counteropening was made on the point of a dressing forceps, in the

postrenal region close to the twelfth rib, and a large drainage-tube passed through. The

patient died forty hours after the operation. No autopsy could be obtained.

Case VIII.—Woman, thirty-five years of age; had an abscess, apparently localized,

exterior to cecum, with high fever and vomiting. At the request of Dr. Schirmer, of this

city, I operated, making a curvilinear incision. The distended cecum was emptied by

incision and the abscess cavity drained. The patient died in twenty-four hours.

Case IX.—Man, forty-five years of age; was seen by me in consultation with Dr.

Gudden, of Oshkosh. He had been ill two weeks and had apparently a localized accumu-

lation. The symptoms increased slowly, and so a curvilinear lumbar incision was made,

through which feculent pus was evacuated. The cavity was irrigated and drained. From
the time of operation symptoms of general peritonitis became more pronounced, and the

patient died in about twenty-four hours.

Case X.—Man, about sixty years of age, a patient of Dr. Bluthardt, of Chicago. I

operated, in the second week of the disease, for a localized swelling in left iliac region.

Upon incision over the tumor a large cavity was opened, which extended over into the right

iliac region near the cecum, where a counteropening was made and the cavity washed out

and drained. The patient died.

Case XI.

—

Perforating appendicitis; gradual onset of symptoms of appendicitis; opera-

tion on sixth day; diffuse dry peritonitis; no fecal extravasation; extirpation of appendix;

death after three days.

^liss M. E. R., forty years of age. Previously healthy excepting constipation. Men-

struation always regular. March 21, 1893, she was in Joliet and drove home, a drive of

two hours; she felt tired, but was otherwise well. The next day she had a headache in the
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morning, but was not confined to bed. In the afternoon she had pain in the right iliac

region; she took an enema, the passage from which was attended by considerable pain.

March 23d the pain still continued, and she was obliged to lie down a portion of the day.

Next day Dr. Brennon was called in. The patient's temperature was 101° F.; pulse, 100;

no tympanites, no vomiting, but she felt nauseated, and there was tenderness on pressure

in the right iliac region. March 25th she was in the same condition, but had some tym-

panites in the right iliac fossa. Enema was twice administered with no effect. The pain

was continuous, but not so severe as the initial paroxysm. No vomiting, but regurgita-

tion and spitting. Temperature, 101° F.; pulse, 100.

March 26th patient began to vomit in the afternoon, and the tympanites increased.

She had two enemata, attended by no pain, but considerable pain whenever she was not

under the influence of morphin. No flatus passed except during or after enemata. March
27th vomiting of bilious matter, increased to once every two hours. Temperature, 98.6°

F.; pulse, 120; increased tympanites. Two enemata were given. The patient slept for

an hour at a time. She had pain when she moved in bed. March 28th she had vomited

at 2 and 9 A. M., just after an enema. I saw the patient at 3 p. M. On examination I

found her thiri; no facies peritonitica; mouth dry from morphin; tongue coated; tem-

perature, 100.2° F.; pulse, 120. She vomited all she took; complained of no pain when
under the influence of morphin. Urine normal. The abdomen was moderately tym-

panitic; only slight tenderness on pressure, as I could press my fingers down 2 inches

without causing much pain. No area of

dullness could be found, no swelling nor

tumor, and only a slight elastic resistance

in right iliac region. Vaginal • and rectal

examination negative. Patient stated that

she felt less uncomfortable, but weaker, than

on the previous day. She had never had a '^'
'

^^^

similar attack of sickness. Diagnosis, appen-

dicitis, with spreading peritonitis or intestinal obstruction located in right inguinal region.

Operation March 28, 1893. A median incision was made 3 inches below the umbilicus.

The peritoneum was very slightly injected. A dry, fibrinous exudate was found on the

intertangential lines of the loops of small intestine, which were moderately dilated. The

peritoneum was now united to the skin. Not a drop of liquid exudate could be found upon

the intestines or in Douglas' fossa. No odor was perceptible. Diagnosis, diffuse dry

peritonitis. The appendix could not be found until the wound had been extended up to

the umbilicus; it could then be felt against, and slightly adherent to, the posterior outer

wall of the cecum. The adhesions were easily broken up and the cecum and appendix

brought into view. A large perforation opening was found in the middle of the dorsum

of the appendix. (See Fig. 66.) A transverse incision was now made perpendicular to

the first incision, in the direction of the right anterior-superior iliac spine.

No liquid exudate could be found around the cecum and appendix nor in the right

iliac fossa. Upon loosening the appendix there was slight hemorrhage, but the fluid was

odorless. The mesenteriolum was now ligated in three portions; this procedure was

rendered difficult by the immobility of the cecum. The appendix was ligated and re-

moved. By careful handling there was no escape of fecal matter or of the contents of the

appendix. The appendix was found to contain no stone, but only a little fecal matter.

The stump was now cauterized with 95 per cent, carbolic acid, and a glass drain and gauze

packing applied around the cecum and appendix. The longitudinal wound was united

with sutures, but the outer half of the transverse incision was left open. The usual dress-

ings were applied. Two days later the patient was in good spirits; wound dressed; very

little fluid in drainage-tube; no odor; wound looked well. She died the next day.

Remarks.—Among these cases we find all the forms represented, from
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diffuse peritoneal sepsis down to the more chronic forms. We follow

Mikulicz's classification into the following three forms:

(a) Acute sepsis with no exudate, and only slight injection of the

peritoneum, which is glistening and apparently normal.

(6) Less acute septic peritonitis with dry, fibrinous exudate, but no
fluid in the peritoneal cavity.

(c) Diffuse peritonitis with liquid exudate, bloody or seropurulent;

odorless when perforation of the appendix has not occurred, fetid or

feculent when perforation has taken place.

It is evident that surgery is powerless against the dry forms of peri-

tonitis; it is only in those rare cases in which there is a liquid exudate to

remove or wash out that surgery can be of use. The majority of these

cases occur where fecal concretions cause a large perforation with fecal

extravasation; but in a small number of cases, those of septic lymphan-
gitis in a non-perforated appendix, a diffuse peritonitis results, in which
operation is of no avail (as in Case III).

The mortality following operation for this form of the disease is uni-

formly high. Mikulicz reports 11 cases with 2 recoveries, and Sonnen-

burg 9 cases with no recoveries. Of the 11 cases reported by me, only

1 recovered.

As to the time for operating, almost all operators agree that the

earliest possible time should be chosen; but, as Lange remarks, "we
cannot make the diagnosis early enough to save life by laparotomy,

that is, by removal of the appendix. It would seem to require a toxic

antidote not yet discovered rather than laparotomy to effect a cure."

It is just as impossible to designate a certain period from the incep-

tion of the disease—as, for instance, one to three days—in which opera-

tion should of necessity be done, because a number of the fatal cases

commence slowly and the symptoms increase gradually. Such symp-
toms as pulse and temperature furnish an entirely inadequate guide.

As far as I have observed, more importance should be attached to

other symptoms, such as vomiting, tympanites, and a steady increase

of the symptoms of peritonitis in the period in which, in benignant cases,

we would expect a standstill or a decrease in symptoms.
In some cases the surgeon declines to operate. Korte did this in 3

cases in which he considered the patient unable to endure the operation.

Lange also advises against operating in the first violent onset of the

disease, when the patient is depressed from the sudden septic intoxica-

tion, but prefers to wait until he has had time to recuperate somewhat

—

})erhaps on the fifth or sixth day—and then operate. Lange believes

that by this method he has saved some patients.

As the acute sepsis and diffuse peritonitis not infrequently occur

secondarily, in cases which begin with mild symptoms, as a result of

perforation of the appendix or rupture of an abscess into the general

l)eritoneal cavity, and as it is impossible in any given case to foresee this

event, I usually give the advice to have all preparations made for lapa-

rotomy at short notice. Whenever it is possible I have the patient taken
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to the hospital for this purpose. The fact that the majority of patients

recover without operation is immaterial in this connection.

The operation itself has for its object the removal of the appendix,

if possible, and the evacuation of the exudate. Disinfection can hardly

be thought of in the peritoneal cavity.

For the removal of the appendix the lateral incision over the cecum
is preferable; for removal of exudate, median incision, or both combined,

is the method of choice. In rare instances we meet with the form of

peritonitis described by Mikulicz under the name of "spreading fibrino-

purulent peritonitis," which has so slow a course as to permit of successive

incision into separate collections of exudate. In one case he made
five incisions in one month and saved his patient. Careful watching

of the local symptoms of spreading peritonitis, and cautious evacuation

of the collection without disturbing surrounding fresh adhesions, are

deemed by Mikulicz essential to success.

2. Localized Purulent Appendicitis— Perityphlitic Abscess.—This

form is characterized by its localization and by plastic peritonitis around
a smaller or larger area surrounding the appendix. I am unable to

enumerate cases of this class, as notes have been taken of special cases

only. I meet with 4 or 5 cases a year on the average, and they all ter-

minate in recovery. As the free peritoneal cavity is not opened, the

operation is nothing more than an oncotomy, or opening of an abscess.

The circumscribed collection of exudate—the perityphlitic abscess

—

is difficult to characterize as a separate class of cases, because the limiting

wall is at first simply a fibrinous exudate, which later on is gradually

transformed into connective tissue. The barrier between the septic

focus and the free peritoneal cavity is consequently extremely variable

as to firmness and resistance. Furthermore, we are unable, even when
we have the exudate before our eyes, to distinguish between a benignant,

limiting fibrinous exudate and the dry, fibrinous exudate of diffuse dry
peritonitis. Furthermore, we meet with a combination of a liquid

exudate around the appendix and fibrinous exudate further off; and in

such cases it is impossible to see during the operation whether or not

limitation has taken place—in other words, it is impossible to say where
the perityphlitic abscess terminates or the diffuse peritonitis commences.
The symptoms and the time from the onset of the disease are not reliable

as guides in this direction.

On account of these reasons the diversity of opinion about early and
late operating, and about the method of operating, has arisen—that is,

whether the abscess shall be evacuated by carefully avoiding the dis-

turbance of the adhesions, or whether the diseased appendix shall be
removed irrespective of opening into the free peritoneal cavity.

The typical well-defined and well-protected perityphlitic abscess

leaves little doubt in this direction. It will be opened where it is most
easily accessible. Its location can be reasonably well understood from
the anatomic considerations above alluded to. The great majority of

perityphlitic abscesses are reached by a curvilinear incision over the

39
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cecum, more or less close to the ilium and Poupart's ligament. A
smaller number are reached by a lumbar incision.

When the abscess is situated in the small pelvis and is accessi})le

through the rectum, aspiration or puncture and drainage may be tried

from this point. A boy, ten years of age, a patient of Dr. Lewis, of

Dubuque, Iowa, presented in the second week of appendicitis a peri-

rectal abscess. By means of an aspirator more than half a pint of fecu-

lent pus was removed, and the patient made a speedy and lasting re-

covery.

Lange reports 5 cases in which he opened and drained abscesses

through the rectum. In 2 of these cases this procedure was sufficient,

but in the other 3 rectal incision was combined with incision in the usual

place.

In rare cases we find the abscesses most easily accessible in the um-
bilical region. In one case, a boy of sixteen, a patient of Dr. Schirmer,

of this city, I made the incision in the umbilical region, where, in a

localized swelling, pus was found by Dr. Schirmer by means of the hypo-

dermic needle. Incision and drainage led to permanent recovery.

The abscess was opened in my Case X by an incision in the left iliac

region.

When a tumor or swelling is felt in the region of the cecum, the ques-

tion arises whether or not pus is present, or whether the tumor is due to

non-liquid exudate. To determine this by a probatory aspiration is a

very much disputed point. Surgeons, as a rule, condemn the proceeding

as of little value and dangerous. Physicians, on the other hand, from

their experience in alleviating tympanites, consider aspiration with a

fine needle as not at all dangerous. The minute wound through the

intestine does not permit the exit of even liquid feces. Ranvers goes so

far as to believe that aspiration of part of the pus, even as little as 5 gm.,

is likely to promote absorption of the remainder.

Incision and drainage of perityphlitic abscesses in 119 cases collected

by Noyes up to 1882 gave a mortality of 16 per cent. The modern
method of operating, inaugurated by Willard Parker,—namely, early

operation in appendicitis,—has led to the now much-debated question

of the advisability of early operation. The question of when to operate

is also very important and very much debated. The good results from
the so-called early operation have brought this question prominently to

the front. The mortality from the early operation is not great. Weir
had a death in 35 operations; McBurney 1 in 24; Sonnenburg none in

34, in what he calls simple cases; Murphy 2 in 12; Bull 2 in 17; Kraft
and Deahna have each 8 operations with no deaths.

Prognosis of the Early Operation.—Here come the questions: What
is early operating? and When should the operation be done.'' There is

little or no dissent to the advice not to operate at the first acute onset of

symptoms, but to wait until these symptoms subside—usually on the

second day or a few days later (Vollert) . Ranvers advises that the opera-

tion be made if the tumor increases slowly in the first eight days, with

or without fever. Treves will not operate until after the fifth or sixth
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day, or even later, Morton gives the advice not to operate later than

the third day if no improvement has taken place since the acute onset

of the disease, and says that no surgeon will regret having operated early.

Lange holds that, in the majority of cases, we can incise the abscess at

the end of the first or the beginning of the second week without danger,

and Thomas Bryan states that in the majority of cases it is the wisest

course to delay operation.

Appendicitis is so atypical in its course and presents so infinite a

variety of clinical features that a certain time in hours or days cannot be

a guide to determine operation (Lange). Joseph Price justly remarks

that early operation is not measured by the duration of the disease, but

by the time of the duration of severe symptoms.
In the early operation for an as yet localized appendicitis the im-

portant question now arises whether the pus should be evacuated by an
extraperitoneal incision or by opening through the free peritoneal cavity.

The extraperitoneal incision is without doubt preferable, and the oblique

incision close to the ilium will, in the majority of cases, permit the evac-

uation without entering the free peritoneal cavity.

Edebohls, after incision through the abdominal wall, entered the

free peritoneal cavity, and, finding the abscess more laterally situated,

he closed the abdominal wound and incised the abscess inside of the pro-

tecting adhesions. Lange, on entering the free peritoneal cavity, found
the abscess covered with omentum. He stitched this to the abdominal
wall and then opened the abscess through the omentum. Sonnenburg
invented his operation in two sections for the same purpose of avoiding

evacuation through the free peritoneal cavity.

On the other hand, the cases are steadily accumulating in which
collections of pus are opened and drained successfully through the free

peritoneal cavity. It seems probable that free incision and packing
with iodoform gauze—the Mikulicz drain—have decreased the danger

from infection very materially.

The next important consideration is. What shall be done with the

appendix .f* Shall it be removed under all circumstances, or shall it be
left when not easily accessible .f* While in acute suppurative peritonitis

the appendix is the main source of infection to be feared, and is, therefore,

almost always removed, the case is different in the localized collections

in the abscesses where the evacuation of the pus is the main object.

The fear of relapse from a diseased appendix left in situ is small, as

relapses are not, on the whole, common. On this account, in a typical

case of abscess, no attention is paid to the appendix.

The cases subjected to early operation, however, occupy the middle

ground between the typical abscesses and the acute cases, and therefore

in early operating the removal of the appendix is growing more and more
in favor. Furthermore, the earlier the operation is done, the easier it is

to remove the appendix, unless adhesions from former attacks are present.

Sonnenburg advises almost always to extirpate the appendix, even
if the peritoneal cavity has to be opened for this purpose. He leaves

the appendix only in exceptional cases, where it is so firmly buried in
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old adhesions that its removal would cause an undue prolongation of the

operation and materially increase the danger of shock. Morton holds

that the appendix should be left only in a small, constantly decreasing

number of cases, and for the same reasons as Sonnenburg gave. The
majority of more conservative surgeons lay less stress on the removal of

the appendix, and limit the cases of removal to those in which the ap-

pendix readily presents in the wound and can be easily removed.

The appendix, when found, is treated in the following manner: Al-

though Treves has freed the appendix from its adhesions and left it in

situ, and although Lawson Tait has opened and drained the appendix,

its removal is nowadays universally practised. When buried in ad-

hesions it is loosened by the finger, its mesenteriolum ligated in sections,

and the freed appendix is then ligated and cut off close to the cecum.

The stump of the appendix is disinfected, and, if possible, inverted or

pushed in between two folds of the cecal wall, and retained in this posi-

tion by uniting the folds over it by means of seromuscular sutures. If a

portion of the mesenteriolum is available, it is sutured to the cecum over

the stump of the appendix. Suturing is often difficult because of the

friability of the inflamed peritoneum, on account of which the sutures

are liable to tear through and not hold.

Fecal fistula from the ligature cutting through the appendix is very

rare, but occasionally this suture will keep a fistula open for months.

To avoid this mischance Morton advises that the ends of the ligature

be left long enough to hang out of the wound, so that the ligature may
be pulled out when it has cut through the appendix. In some cases the

appendix has sloughed off close to the cecum, leaving an opening into

the latter, which should be closed by Czerny-Lembert sutures.

The removal of the appendix can be effected most easily through a

lateral straight or oblique incision over the middle of the cecum. It is

difficult and almost impossible to gain access to the appendix from the

curvilinear incision close to the ilium. The nearer the incision is to the

ilium, the less liable, says Bryant, is it to be followed by hernia.

It is advisable, in operating for perityphlitis, to arrange beforehand

whether the appendix is to be extirpated or the abscess to be evacuated.

If the appendix is to be extirpated, make a lateral laparotomy incision,

go through the free peritoneal cavity down on the cecum to the appendix.

First open and clean out the abscess cavity. If the aim be to evacuate

the abscess, make an incision over it wherever found, with a view to the

avoidance of the free peritoneal cavity, and make no attempt to find the

appendix. In the majority of late operations I consider this the opera-

tion of choice.

3. Relapsing or Intermittent Appendicitis.

Case XII.

—

Chronic appendicitis with exacerbations; four attacks in eight months;

pain in the intervals; extirpation of non-perforated appendix; small chronic abscess around

apex of appendix on external surface of cecum; recovery.

E. L. H., age seven. Family history good. She had whooping-cough at the age of

two and scarlet fever when five and one-half years old, but recovered perfectly. From
birth she had trouble with her stomach, occasional loss of appetite, vomiting, and evening
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headache. These attacks followed hard play, and usually lasted for a day or two. The

bowels were always regular. In October, 1889, she fell off a tricycle and was in bed for

two days. Headache was the principal symptom. In January, 1890, she had another

"bilious" attack, with vomiting and fever.

Present illness dates from June, 1890, when she had another so-called bilious attack,

but this was accompanied by pain in the ileocecal region and tenderness. The attack

lasted three days, and was so slight that a physician was not called. Three months later

she had a similar attack, with vomiting and violent ileocecal pain. In less than twenty-

four hours tympanites set in; temperature, 103.5° F. A diagnosis of acute typhlitis was

made, and the patient kept in bed under the influence of morphin for three weeks. She

was then allowed to get up, but walking caused vomiting and headache. She remained

in bed or on a couch until January 5, 1891. January 6th she had a sudden collapse, from

which she recovered in two hours, but continued to run down. In February she had

Fig. 68.

Fig. 67.—Case XII. i, Drainage-tube; 2, pericecal abscess; 3, appendix; 4, cecum.

Fig. 68.—Appendix, 33 mm. long, 10 mm. in diameter. Not enlarged; contained no fecal matter, but a
little mucus. Mucous membrane apparently thickened, but otherwise normal, except at point i, near the end
of the appendix, where the mucosa was irregularly nodulated and red, looking like tuberculous infiltration, but
no perforation, and outer wall of appendix looks normal. Microscopic examination: Section through nodu-
lated mucosa at i shows epithelium and tubular glands normal, solitary follicles enlarged; in the submucosa,
muscular and subperitoneal tissues, small-celled, paravascular infiltration. Section through middle of appendix
shows similar condition, but more pronounced, and in addition irregular spaces in the center of the solitary
follicles—possibly miliary abscesses.

another collapse, which lasted three hours. At this time the physician in charge thought

he detected a tumor. Since August, 1890, the child has never been free from pain in the

ileocecal region. The bowels have been constipated during the entire time, but her appe-

tite has always been good. In January and February, 1891, she passed a great deal of

mucus from the bowel, but never passed pus or blood.

She was brought to me in March, 1891. At this time she was emaciated, pale, had

tenderness in ileocecal region; urine, lungs, and heart normal.

Operation March 15, 1891. A perpendicular incision 6 inches long was made on the

right side over the cecum, and the peritoneum united to the skin. The cecum was bound

down so that it could not be lifted out of the wound. The appendix could not be seen, and

the cecum was covered with apparently smooth peritoneum. By pushing the anterior

against the posterior wall of the cecum a hard mass 13^ inches long could be felt on the

outer side of and behind the cecum. The parietal peritoneum was divided in order to avoid

tearing into the cecum. Upon dissecting down toward the indurated territory a small
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abscess the size of a hazelnut was opened, and half an ounce of yellow, odorless pus es-

caped. The abscess wall was scraped, and a ring-shaped body, the appendix, could then

be felt fixed to the posterior wall of the cecum by short, old connective-tissue adhesions.

By careful dissection I succeeded in separating the appendix from the wall of the cecum

without opening into the latter. The appendix was then ligated and cut off. The stump

of the appendix was buried by pushing it in toward the lumen of the cecum and joining

the peritoneum of the cecal wall over it with buried sutuies.

The peritoneal cavity was cleansed with sponges and the cecum covered with a corner

of omentum, fixing it around the cecum by silk sutures in order to guard against diffuse

peritonitis in case the appendix should reopen. A rubber drain and a strip of iodoform

gauze were passed down through the wound and brought out through a counteropening in

the lumbar region near the place of the abscess. (See Fig. 67.)

The wound was closed by separate suturing of the peritoneum, abdominal muscles,

fascia between muscles and skin, in order to avoid ventral hernia. Strips of iodoform

gauze were passed through the lower corner of wound. The gauze strips were removed on

the third day. Recovery. The appendix lay with its apex, which was curved like a worm,

in the abscess cavity; the remainder was buried in adhesions, lay close to the wall of the

cecum, and required very careful dissection for its removal.

The appendix was 1J4 inches long and J^ inch in diameter. It was not enlarged, and

contained no fecal concretion nor body, but only a little non-fecal mucus. The mucous

membrane was somewhat thickened, but was otherwise normal, excepting near the apex,

where it was irregularly nodulated, red, and inflamed, resembling a tuberculous infiltration

or ulcerated surface. There was no perforation, and the outer wall of the appendix was

normal in appearance. (See Fig. 68.)

Microscopic Examination.—A section made through the nodulated mucosa at the

apex showed that the epithelium and glands were normal. The solitary follicles were en-

larged, and in the submucous, muscular, and subperitoneal tissues there was small-celled,

perivascular infiltration—chronic lymphangitis.

Section through the appendix at its middle showed the same condition more pro-

nounced, and, in addition, irregular spaces in the center of the lymph-glands, solitary

follicles—probably miliary abscesses.

Case XIII.

—

Chronic appendicitis for eighteen months; constant pain, with slight

exacerbations and palpable swelling when constipated; removal of perforated appendix, which

communicated with cecum through a small abscess cavity; partial resection of wall of cecum;

recovery.

P. L. G., forty-four years of age, married; was kindly referred to me by Dr. Winter-

botham. Personal and family history good. In April, 1890, he first suffered from pain

in the right inguinal region, with fever; no swelling; constipation. He was in bed a week,

and since that time he has always complained of pain, more severe when he is constipated.

At such times a tumor often appears in the right inguinal region, which disappears when
the bowels move.

September 26, 1891, examination. The patient was pale, but looked healthy. In

the right inguinal region, below the middle point of a line drawn from the umb'licus to

the anterior superior iliac spine, was a tender, somewhat movable tumor, 2 or 3 inches long

and }/2 inch in diameter.

Operation September 28th. A longitudinal incision, 10 cm. in length, was made
along the outer border of the rectus muscle over McBurney's point. The muscular band

on the cecum could then be seen, and the tumor felt through the parietal peritoneum.

The peritoneum was opened and united with the wound in the skin. At the lower inner

end of the cecum was a hard, nodular mass which was adherent to the ileum and cecum

and was covered with a mass of omentum. This was ligated in two portions and divided,

and, after separation, the hard mass was found to be convolutions of the appendix. The
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apex of the appendix was not dilated, but was considerably thickened for % inch. The
middle portion was dilated and ampulliform. The short, firm adhesions to the ileum were

loosened and cut with scissors slowly and with difficulty, leaving an area of the ileum 1 inch

Fig. 69.—Case XIII. i, Cecum; 2, appendix; 3, its apex adherent to cicatrix in wall of ileum; 4, wall of small
abscess cavity between the dilated portion of the appendix and the perforation opening into the cecum.

in diameter denuded of its serous coat. In the center of this area was a hard nodule,

probably a closed perforation opening into the ileum. (See Figs. 69 and 70.)

Isolation of the ampulliform portion of the appendix was next to impossible. During

the attempts at separation some pus escaped. The ileum was washed with sterilized water

and all the pus squeezed out from the appendix. Continued attempts at isolation of the

appendix revealed a small cavity

from which pus escaped, opening

into the cecum and appendix, and

located immediately above the

cecal end of the latter.

The appendix was now ampu-

tated 3^ cm. from the cecum; its

lumen was patent, but no fecal

matter escaped on pressure of

cecum. At the point of perforation

in the cecum was a thickened mass

the size of a hazelnut, which made
me believe that a tuberculous

ulcer, with thickening of the wall

of the cecum, surrounded the open-

ing. I therefore resected this in-

durated place in the cecal wall. A
small amount of mucus and fecal

matter escaped, and dark-red folds

of mucous membrane protruded.

On the introduction of a finger into the cecum it was found that no ulcer existed, but red,

injected, swollen folds of mucous membrane surrounded the opening between the appendix

and the cecum. A piece of the cecal wall, ^<i inch in diameter, was removed. The wound
in the cecum was united with a triple row of sutures: first, mucous sutures; second, Lem-

bert's seromuscular sutures; and third, serous sutures to bury the Lembert sutures. It

Fig. 70.—Case XIII. i, Cecum; 2, stump of the appendix;
3, perforation opening from abscess cavity into the cecum; 4,
cicatrix on the ileum, probably a closed perforation opening.
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would have been impossible to unite the opening in the cecum without resection of the in-

durated portion of the wall. At the place at whicH the ileum was adherent to the appendix

there was a thickened band, showing a red cicatrix in the center, but no perforation,

although no serous surface was left. It was thought inadvisable to invert this territory by

means of Lembert sutures, as the patency of the gut would have been endangered, and it

was, therefore, covered with an omental flap (Senn) . The omentum was also drawn over

the wound in the cecum and fixed in position in both these places with fine silk sutures.

The territory was flooded with sterilized water several times during the operation,

which occupied about two hours. The intestine was now reposited, the toilet of the peri-

toneum made, iodoform gauze and glass drains introduced, the wound closed, and the

usual dressings applied.

At close of the operation the patient was not collapsed; pulse 90, strong.

The stitches were removed after two weeks, the glass drain removed on the eighth day,

and the gauze taken out little by little at each dressing until in five weeks all had been

removed. The patient had no pain.

The appendix was 2J^ inches long; the apex had thickened walls and narrow lumen

for 1 inch—that is, the portion which was adherent to the ileum; the proximal portion,

13^ inches in length, was dilated, and the wall two or three times as thick as that of a

normal appendix. (See Fig. 71.)

Fig. 71 .—Case XIII. Appendix, 65 mm. long. At apex, wall much thickened for 3 cm. with narrow lumen;
the proximal portion, $14 cm. long, is dilated. Wall doubly as thick as normal. Microscopic examination:
Thickened distal end shows epithelium and tubular glands present. Mucosa thickened and solitary follicles

enlarged, with spaces in center. Diffuse small-celled infiltration through muscularis, lymphangitis; and in

the subserosa, besides lymphangitis, multiple miliary abscesses. Proximal end, which was dilated and filled

with pus and opened into the abscess communicating with cecum, wall is thinner, but presented the same
microscopic appearances as in the thickened apex.

Microscopic examination of the distal end showed the mucosa to be thickened; epi-

thelium present; Lieberkiihn's glands normal; large solitary follicles with abscess in

center. There were lymphangitis and diffuse small-celled infiltration through the muscu-

lar, and multiple miliary abscesses in the subserous, coat.

The dilated proximal end of the appendix, which was filled with pus and opened into

the abscess communicating with the cecum, had a thinner wall, but presented a microscopic

appearance similar to that of the distal end.

Case XIV.

—

Relapsing appendicitis; operation between sixth and seventh attacks; base

of appendix transformed into abscess cavity communicating with cecum where the wall of the

appendix ivas absent from previous gangrene; second abscess in anterior wall of cecum 1\^

inches above base of appendix; openings into cecum sutured; deathfrom sepsis after two weeks.

Mrs. C, forty-nine years of age. She had had six attacks of appendicitis, gradually

increasing in severity, the last one on January 30, 1892, at which time I saw her in consul-

tation with Dr. Pierce. She had fever, swelling the size of an orange, and tenderness in

the right iliac region, or rather in the region of the appendix, between the umbilicus and

the anterior superior iliac spine. I advised her to wait until the attack was over.

She came to my office March 1st. At this time there was little if any tenderness, but

by deep pressure I thought I could make out a longitudinal tumor the size of a thumb,

slightly movable transversely. This I thought might be an enlarged appendix surrounded

by cicatricial tissue.
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After the usual preparation I operated upon her on March 16th. A vertical incision

4 inches long was made over the cecum. The peritoneum was divided and united with the

skin. Sponges were introduced to keep the small intestines out of the field of operation.

In the lower end of the wound the anterior wall of the cecum was found to be adherent to

the parietal peritoneum, or rather to a hard mass of tissue between the cecum and the

anterior wall. Close to this an oval body, which was supposed to be the appendix, could

be felt.

The incision was now prolonged downward 2 inches near to Poupart's ligament, in

order to gain space suflBcient to isolate the appendix, whose apex and mesenteriolum for

a distance of IJ^ inches were free. At its base the appendix was embedded in a mass of

cicatricial tissue the size of a walnut, which was adherent to the anterior abdominal wall.

In the attempt to separate this tissue from the parietal peritoneum a small abscess cavity

in the mass of adhesions or cicatricial tissue surrounding the base of the appendix was

opened and a little thin, yellow pus escaped. The appendix could not be followed to the

wall of the cecum, but was lost in a mass of soft granulation tissue on the wall of the abscess

cavity close to the cecum. At this point the mucosa and muscularis ceased abruptly,

the result of sloughing. (See Fig. 72.)

Fig. 72.—Case XIV. Appendix, 3}^ cm. long, from apex to point where wall ceases, and i cm. of abscess
cavity with perforation and atsence of wall between this point and wall of cecum: i, Mesentery, adipose tissue;

2, obliterated distal end of appendix, 1 }^ cm. long; wall here looks normal; 3, open portion of appendix, 2 cm.
long; 4, abscess wall, granulation surface i cm. long where wall of appendix is absent; s, mucous membrane in

non-obliterated portion of appendix looks normal; 6, perforation opening; 7, line where wall of appendix dis-

appears, representing the line of demarcation of circular gangrene of wall of appendix. Microscopic examina-
tion of wall of appendix shows lymphangitis and miliary abscesses in subperitoneal tissue. Mucosa in middle
portion thickened, but has epithelium and tubular glands.

The mesenteriolum, which was normal, was ligated close to the appendix and the

appendix removed. The abscess wall was scraped off from the cecum around the entrance

to the appendix. About Y2 square inch of the abscess wall was adherent to the abdominal

wall. The entrance of the appendix into the cecum was now scraped and cut off on a

plane with the wall of the cecum. A probe was passed easily 2 inches down into the cecum,

but no gas escaped.

The entrance of the appendix into the cecum was then closed by sutures through the

mucous and muscular coats, Czerny-Lembert sutures, and covered by the mesenteriolimi

of the appendix fixed by sutures.

One and one-half inches above this abscess, on the anterior, outer, lateral surface of

the cecum, or the beginning of the ascending colon, another mass of cicatricial tissue the

size of a hazelnut was found between the intestines and the abdominal wall. This was

excised from the abdominal wall—that is, the transversalis fascia was excised with it. It

was impossible to separate this mass from the wall of the cecum. In the center of the mass

were found islands of thick, yellow, inspissated pus, one of which extended into the wall of

the cecum. This was the point of perforation of the abscess into the cecum, and was sur-

rounded by firm cicatricial tissue. This inspissated pus focus was removed, and with it

the corresponding portion of the cecal wall, which left a wound Y2 inch long in the cecum,

from which normal mucous membrane protruded.

The wound in the cecum was closed by Czerny fine silk sutures through the mucous

and muscular coats, then a continuous row of Lembert sutures, and finally an outer row of
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serous sutures. The sutured wound was 1^ inches long, and was continuous with the

sutures of the entrance of the appendix and with those of the lower abscess.

The cecum now presented the following appearance: On its anterior outer surface

there was a line of sutures 2^ inches long, extending from the apex up to 1 inch above the

ileum. The cecum was somewhat narrowed, but was still almost IJ^ inches in diameter.

The ileum was almost empty. The line of suture passed 1 inch to the left of the entrance

of the ileum, in order to avoid the ileocecal valve. At the upper end of the line of sutures

—

that is, the upper abscess—the ascending colon was of normal caliber. Gas now was seen

to pass freely from the ileum into the cecum and ascending colon, and the passage was thus

shown to be free. The abdomen was now cleansed, the cecum mopped off with bichlorid

solution on gauze; no irrigation. The peritoneum was separately sutured. It was dif-

ficult to bring the edges of the wound together, on account of the loss of substance in the

site of the two abscesses.

A gauze drain was placed upon the sutured cecum and passed out through the wound.

The rectus fascia was united with buried sutures. A gauze drain was introduced into the

upper end of the wound, and the external wound closed by step sutures down to the gauze

drain.

On the second day the temperature began to rise; no symptoms of peritonitis, but

symptoms of increasing sepsis necessitated the reopening of the wound on the third day.

Septic inflammation, with purulent and fibrinous exudate, was found in the abdominal

wound and on the cecum below. The sutures in the cecum did not open at all, as evi-

dences of fecal fistula never were found. Opening and disinfecting the septic wound was of

no avail. On the fourth day the patient became delirious, and died two weeks later. No
autopsy was permitted.

Remarks.—As a separate clinical form of appendicitis, with special

indications for, and method of, operating, recurrent appendicitis has

come into prominence since 1889, when Treves first operated for this

condition. At this time more than 4t) operations of this kind are on
record (Kiimmel).

This form derives its name from its clinical feature of recurrent at-

tacks with free intervals. The frequency of the attacks varies from two
or three a year to one a month, or even more frequently. In the cases

with frequent attacks there are usually some pain and inconvenience

during the free interval. The attacks may be so slight and the local

disturbance so constant that such cases are better spoken of as cases

of chronic appendicitis or perityphlitis, with slight exacerbation of the

symptoms occurring very frequently, every week, for instance, or, as in

Case XIII, every time the patient became constipated.

The pathology of this form is different in extent only from that of

the other two forms. We find in and around the appendix all the patho-

logic conditions above described—the catarrhal endo-appendicitis, with

or without ulcers, perforations, fecal concretions, lymphangitis and peri-

lymjihangitis, periappendicitic abscess, and perforation openings into

the cecum.

Iversen has called especial attention to stenosis as a cause of the

recurrent attacks. A stenosis at the cecal orifice or at Gerlach's valve

may cause dilatation of the entire appendix (Senn, Hdgh). Stenosis in

other parts of the appendix, the middle, for instance, may cause dilata-

tion of the distal portion. Strictures are frequent—in 5 out of 8 cases
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(Kiimmel). Perforation is very common, single or multiple openings

often situated just behind the stricture, or, more rarely, in the territory

of a fecal concretion. Perforation was reported in 6 out of 8 cases.

The perforation opening leads out into a small abscess cavity, which
again may open into the cecum, or else there is no abscess cavity but a

direct communication between the two in this place, united by adhesions.

Small abscesses may not communicate either with the cecum or appendix,

but may be in close proximity to both of them, or may be located in the

very wall of the cecum, as in my Case XIII. Miliary microscopic

abscesses may occur in the subserosa of the appendix, as in my Case XII.

A closed perforation opening into the cecum is seen as a localized

thickening of the wall of the cecum, with retraction and folding of the

mucous membrane. Stenosis or stricture of the cecum is rare. It has

been seen by Kiimmel and Lange. Ulcers are also of rare occurrence.

Prognosis.—Spontaneous recovery after several attacks is not un-

common (Pepper, Bryant, Lange); hence the advice of some surgeons

not to be too hasty in operating in all cases. But it must be borne in

mind that the more frequent the attacks, and the less free the intervals

or the nearer the disease approaches to chronic appendicitis with ex-

acerbations, the more urgently is operative interference indicated.

Spontaneous recovery takes a long time—in 3 cases reported by Leiden,

from six months to a year. In one of Korte's cases the patient was in

bed for nine months. The operation, when successful, gives perfect

recovery in a month or two.

The prognosis of the operation is, on the whole, very favorable.

Eleven cases were operated upon prior to March, 1891, and were re-

ported by Iversen. All of these recovered (Treves, Senn, Hogh, Kiim-

mel, Malthe, Teale, Iversen). Kiimmel lately reported 12 operations in

which he did not lose a patient. But, difficult as the operation some-

times is, fatal cases are occasionally met with. In 1 of my 3 cases the

patient died. Lange also alludes to the loss of one patient, operator

unknown. I should consider the mortality of the operation as about

5 per cent.

Operation.—Most operators agree that the operation should be per-

formed during the free interval between the attacks. The only dis-

sentient opinion in this matter was expressed by Morton, who advises

to wait for the next attack, which may not come, on the ground that the

operation in the interval may be made difficult and dangerous by dense

adhesions around the appendix.

The plan of operating in intermittent appendicitis is simple—namely,

removal of the diseased appendix. Simple loosening of the adhesions

(Treves) or opening and draining of the appendix (Lawson Tait) are

deemed insufficient.

The necessity of the removal of the appendix is well illustrated in a

case reported by Lange, who, during a laparotomy, found a narrow, re-

tracted cecum, on which he made the Heineke-Mikulicz operation to

relieve the constriction. He did not remove the appendix. The opera-

tion had no apparent effect upon the symptoms. At a later laparotomy
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the appendix, which contained a fecal concretion, was extirpated, and
the patient recovered completely. On the other hand, there are cases

in which the symptoms are caused by a small abscess, after the removal

of which the patient is cured, even if the appendix is not removed, as in

a case reported by Lange.

The operation may be very easy or extremely difficult. It is easy

in catarrhal appendicitis with no adhesions (Senn's case), but this case

was exceptional. Usually the removal of the appendix is more or less

difficult, and is complicated by adhesions, abscesses, perforations into

the cecum, etc. In rare instances it is extremely difficult and dangerous.

In one of Kummel's cases, in which stenosis of the cecum was found, he

was obliged to resort to resection and implantation of the ileum into the

ascending colon. Morton speaks of several instances in which some of

the best operators have been obliged to abandon the operation in the

interval because the appendix could not be found.

The technic of the operation is simple as to its general plan, but
variable and difficult in detail. A direct perpendicular or oblique inci-

sion should be made over the cecum and into the peritoneal cavity. The
adherent omentum on the anterior abdominal wall is carefully removed
from the cecum. The appendix is now sought for; it is usually felt as a

small tumor around or behind the cecum. The loosening of the appendix
with the finger-nail or instruments must be done with the utmost care to

avoid injuring the wall of the cecum. When the appendix has been
loosened throughout its entire extent, the mesenteriolum, if not torn

during the previous manipulations, is ligated in portions. The freed

appendix is now ligated, cut off, and invaginated. The stump may,
after disinfection, be inverted and buried between two folds of the cecum,
or the mesenteriolum may be used as a covering. The territory may,
in addition, be covered by an omental flap. Some operators regard the

last-named precautions as of little importance.

Openings into the cecum should be united by Czerny-Lembert
sutures. This procedure may sometimes have to be preceded by resec-

tion of the thickened cecal wall. Through the resection opening the

cecum may be explored with the finger for ulcers and strictures, which
can then receive the proper consideration and treatment.

Drainage will be necessary in the majority of the cases, and it is

exceptional that a case of catarrhal appendicitis without adhesions is

met with in which drainage could be dispensed with. Senn and Hogh
had each a case of this kind. Drainage is usually effected by gauze or

drainage-tubes, or a combination of the two. The abdominal wound is

usually united by step sutures down to the point of drainage, in order to

avoid hernia. Iversen and others advocate the employment of Trendel-

enburg's position.

On the whole, itmay be said that the removal of the appendix in the free

interval of intermittent and in chronic appendicitis is satisfactory, and,

although sometimes very difficult, is in general a comparatively safe

operation.

5. Post-appendicitic Conditions, or Late Consequences Following

Appendicitis.—This condition is illustrated by the following two cases:
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Case XV.

—

Chronic perityphlitic abscess offour years' standing, reachingfrom the Mdney

down to 4 inches below PouparCs ligament; several compartments communicating with narrow

tracts; walls J^ inch thick, and dilatation of subcutaneous veins and hardness of swelling

simulating malignant tumor; after removal of two fecal stones, definite closure of cavity.

J. E. H., farmer, age thirty-two, was admitted to Emergency Hospital, in my service,

June 27, 1892. Family history good. Previous health good. Present illness dated from

the autumn of 1888, when he was suddenly seized, while working in the harvest field, with

acute pain in the right side of the abdomen. A year ago he had another sudden attack

of pain in right iliac region, and a month later an abscess, which was incised, with escape

of fetid pus, and left a fistula in the right lumbar region which still remains open. At

present the discharge through the fistula is free for two weeks and the tumor decreases;

then the discharge lessens and the swelling increases in size.

Examination.—The patient was strong, fairly well nourished, pale; heart, lungs, and

urine normal. In the right iliac region there was a hard tumor extending from the false

ribs down to Poupart's ligament, a distance of 43^ inches, and which entirely filled the

lumbar region from the twelfth rib to the crest of the ilium, and extended forward to the

outer border of the rectus muscle. It was 6 inches in transverse diameter, and took in the

outer half of Poupart's ligament; at its medial border at this point the external iliac artery

could be felt. The swelling was hard, like wood, with no soft places, no fluctuation, no

tenderness on pressure. In the lumbar region it was covered by dilated veins, resembling

in this regard a malignant tumor. In the upper part of the lumbar region, 1 inch below

the twelfth rib, close to the lumbodorsalis and erector spinfe muscles, there was a fistulous

opening forming a crater-shaped depression surrounded by nodules of cicatrized granula-

tions, in the center of which a minute opening could be seen through which a common
probe could be passed. The probe passed in transversely toward the median line for 4 or

5 inches and could not be moved about in any cavity.

Diagnosis.—Appendiceal abscess. The abscess was located on the outer side of the

colon, and extended along the lateral aspect of the cecum, then ascending toward the liver.

Operation.—The patient was placed on the left side in the position for lumbar nephrot-

omy. The incision was made through the fistulous opening from the upper corner of Petit's

triangle downward and forward toward the crest of the ilium. When the internal

oblique muscle had been cut through, a layer of hard, white, fibrous connective tissue, ^
inch thick, was reached. This was divided first in the region of the fistula, in order to

permit digital exploration, which revealed a flat space lying between the anterior abdom-

inal wall and the cecum and ascending colon. The abdominal wall and the cicatricial

tissue were now divided down to the crest of the ilium. The cavity was 3 inches long and

lined with a layer of flabby, grayish, red granulation tissue, which was removed with the

sharp spoon. This cavity extended down to the anterior-superior spine of the ilium.

On the posterior wall of the cavity, near the iliac crest, a sinus was found which led down
in the iliac fossa close to the bone, which was not denuded, and through which a probe

could be passed down to the outer half of Poupart's ligament.

The fibrous wall, J^ inch in thickness, between the two cavities, was now divided with

a knife close to the crest of the ilium. The wall was probably the transversalis fascia or

the transversalis muscle. The division was continued downward to the outer half of

Poupart's ligament, about 1 inch external to the pulsating iliac artery.

The sinus was denuded of its flabby granulation-tissue layer. At its lower end an

extension was found, through which a probe passed easily downward and inward, 4 inches

below Poupart's ligament, along the femoral vessels. Careful cureting of the sinus wall

below Poupart's ligament revealed granulation tissue.

The upper portion of the cavity extended upward under the twelfth and eleventh

ribs, and inward to the lower surface of the liver, 3 inches above and internal to the lower

border of the twelfth rib. The sinus wall was cureted for a distance of 4 inches toward the

vertebral column.
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While the cavity was being irrigated a smooth, hard, ovate fecal stone or concretion,

1 inch long and J^ inch in diameter, and having a fecal odor, was washed out.

The wound and cavities were treated in the following manner: A drain }^ inch in

diameter was passed down into the sinus leading to the femur for a distance of 4 or 5

inches. A second drainage-tube was passed up behind or below the ribs toward the liver.

The remainder of the cavity was packed with iodoform gauze, over which a bridge of skin

and abdominal muscles was drawn together at the upper anterior extremity of the crest of

the ilium, leaving the upper and lower ends of the wound open for packing. He recovered

after two months. A month later another fecal stone was washed out, and in another

month the cavity closed.

Case XVI.

—

Constriction of ascending colon by a ring in the adherent omentum after

appendicitis and peritonitis ten years before; appendix adherent; median laparotomy with

additional transverse incision; division of omentum; extirpation of appendix; recovery.

Mrs. M., thirty-four years of age, no children, was referred to me by Dr. Burwash in

September, 1892. Ten years ago she had an attack of appendicitis and was in the hos-

pital for eighteen weeks. Two years later she had another attack, and after this an attack

every year. In March, 1892, she consulted Dr. Burwash for the pain. He made a diag-

nosis of constriction of the colon following an old appendicitis. She has been constipated

ever since she had appendicitis, and the bowels now move only when physic is taken. If

the bowels do not move for two days, the patient has pain in the right hypochondrium

and cecal region, and when the bowel is empty, she experiences a burning sensation in the

right half of the abdomen. She has employed large enemata for four years, without relief

save the temporary respite when the warm water is injected. She has a feeling of pressure

in the cecum when she eats, when she bends down, and when she rises up again.

The trouble seems to be increasing year by year. The patient has taken 11 Ayer's

pills, then large enemata, to effect evacuation of old, hard scybala. If she neglects the

bowels for five or six days, she has ptomain intoxication.

Diagnosis.—Contracture of cecum, or peritonitic bands around cecum after appendi-

citis.

Operation November 29, 1892. The patient's bowels were empty; neither tumor nor

appendix could be felt. A median incision 7 inches in length was made from 4 inches below

the umbilicus to 2 inches above. The peritoneum was united to the skin. The omentum
presented in the wound, also loops of small intestine with adherent omental shreds, and

above this the transverse colon and stomach; the latter was reddish and injected, but

normal. The omentum was adherent to the right border of the abdominal cavity and

covered the cecum and ascending colon. In order to get space for operating it was neces-

sary to make a transverse incision ^]A inches long, extending from the first incision at a

point 1 inch below the umbilicus outward to near the anterior-superior iliac spine. This

exposed the entire right half of the abdominal cavity to view. In the upper portion of the

exposed area, below the stomach, which was held up by a flat sponge, could be seen the

transverse colon, from the left to near the right upper corner, where it disappeared in an

opening or ring in the omentum. The omentum was drawn over the cecum and ascending

colon to the abdominal wall in front of them, and adherent to the wall throughout its

entire length down to the middle of Poupart's ligament. The cecum and ascending colon

could not be seen, nor could the adherent omentum covering them be dislodged.

At the upper border of the omentum, where it passed from the transverse colon over

the ascending colon to the right abdominal wall, there was a ring, 1 inch in diameter, having

an upper free border. It was a band, or rather a cord, of omentum extending from the

abdominal wall to the ascending mesocolon, The ring easily admitted one finger. The

surface of the intestine was not adherent to the ring. The finger could be easily passed

down through the ring into a space in the free peritoneal cavity between the posterior

surface of the adherent omentum and the ascending colon and cecum.
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The omentum was lifted on the finger and ligated in portions for a distance of 4 inches

over the ascending colon and cecum. The omentum was divided in portions between

double ligatures, from the colon near the upper end down to the middle of Poupart's

ligament below the cecum. The medial portion, or border of the omentum, was attached

to loops of small intestine.

After division of the omentum the normal ascending colon could be seen. The cecum

was normal on its anterior surface, and quite movable. On turning the cecum to the

medial side it was seen that the appendix was stretched out over the posterior and up on

the outer border of the cecum, and bound to it with, or buried in, adhesions so thin that

the appendix was plainly to be seen throughout its entire extent.

The appendix was 7 cm. long and flattened, but was otherwise normal. I resolved

to loosen and remove it, as it was not obliterated (Behring), and as it was buried in ad-

hesions, the results of the former attacks of perityphlitis mentioned in the history.

The appendix was removed. The mesenteriolum was found to be folded against the

cecum and buried in the adhesions. The appendix was loosened from the cecum by blunt

dissection; it was most firmly adherent at its distal end. The appendix was now ligated

close to its entrance into the cecum, the mucosa cut out on the distal side of the ligature,

the stump disinfected with strong carbolic acid, and the peritoneum united over the end

of the stump.

The stump of the appendix was buried by means of Lembert sutures passed through

the cecum and its mesentery.

The intestine was now freely movable. The right half of the abdominal cavity was

irrigated with sterilized water.

The wound was now closed in the usual way, and a Mikulicz drain passed down to

the site of the appendix through the lateral corner of the transverse incision. The wounds

were dressed. The operation lasted for one and one-half hours. At its close the patient's

pulse was 110.

The patient remained in the hospital for eight weeks. The wound closed in six weeks.

The bowels move more easily since the operation, but the burning sensation still remains.
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TOTAL EXTIRPATION OF THE VAGINA FOR
CARCINOMA*

Primary carcinoma of the vagina is so rarely seen that it has been

customary of late to publish every case met with in detail. It is de-

sirable that this should be done also for other reasons. The prognosis

of the disease is particularly grave; the operative treatment has been

developed only of late, and is thus as yet sub judice. Thus I concluded,

in connection with a case I have met with, to present a brief review of

the subject.

Synopsis.—Primary vaginal carcinoma of four to six months' standing. Large tumor

on posterior and left wall. Multiple smaller tumors all over the remainder of the vagina. Ex-

tension to the surface of the vaginal portion of the uterus. Total extirpation of the vagina and

removal of vaginal portion. Recovery from the operation. Relapse in loco two and a half

months later. Nephritis. Sent home as incurable.

History.—Mrs. C, of Cedar Falls, Iowa, sixty years old. A grandfather died of

cancer of the tongue, an aunt had cancer of the breast. She has 6 children; the youngest

son is now eighteen years old. After the first child, thirty years ago, descent of the uterus

followed, never causing any serious inconvenience. She has always been a strong and very

active woman. Menopause came fifteen years ago, at the age of forty-five, accompanied

with irregular hemorrhages which spon ceased entirely. She was perfectly healthy in the

following years. The present illness began six months ago, in August, 1891. At this

time she fell from a hammock, striking on the gluteal region, and suffered severe pain;

but she could walk, was not confined to bed, and the pain soon disappeared. Two months

later she noticed a purulent, odorless discharge from the vagina, which, after some weeks,

showed streaks of blood. In October, 1891, she first noticed some pains in the pelvis when

she had been on her feet for an uimsually long time or taken a long walk; in ordinary

daily life she would never feel any pain. Her appetite has been good imtil a few weeks

ago, when she became alarmed about her condition. Bowels were regular, and she has

had no symptoms from the bladder until a few weeks ago, when occasionally more frequent

urinating was noticed, but not accompanied by pain. The husband thinks that she has

lost some in weight and grown pale in the last two months. She herself thinks that she

lias not emaciated any. A week ago she went to her family physician, who made a careful

examination, declared her disease to be of a serious nature, and advised her to consult a

specialist in Chicago. The digital examination of the vagina was followed by some hem-

orrhage and pain, and traveling twenty-four hours in a sleeping-car aggravated these

symptoms enough to prevent her from sleeping on the train.

I examined Mrs. C. on January 30, 1892. I found her a strongly built woman, mod-

erately well nourished, rather pale, although she had lost no blood to account for this; her

expression was nervous and anxious. Heart, lungs, abdominal organs, uiine, pulse, and

temperature were normal.

Vaginal examination revealed a large, hard, nodulated tumor on the posterior and

* Amer. Jour. Obst., 1893, vol. xxvii, p. 218.
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left vaginal wall. It began J^ inch from the introitus, extended upward 2j^ inches; its

transverse diameter was 2^ to 3 inches; its borders elevated and hard, the surface un-

even, partly ragged, with crevices giving it a cauliflower appearance. From the posterior

and left lateral wall of the vagina it extended up into and filled the posterior lacunae and

left lateral fornix. Its apparent thickness was H to ^ inch. Above this tumor no dis-

tinct vaginal portion of the uterus could be felt (she was an old woman with small, senile

atrophic uterus), but the external os was found }/2 inch above the upper border of the

tumor. The place of the vaginal portion felt uneven, as if not covered with smooth mu-
cous membrane, but like an ulcerated or excoriated surface. Close to the borders of the

large tumor were a number of flat, rather smooth, roundish nodules or plaques, 3^ to 1

inch in diameter, occupying the right vaginal wall, the right foinix, and anterior vaginal

wall, all around the place of the vaginal portion of the uterus. The wall of the vagina

between these tumors and the surface of the vaginal poition was not smooth, but velvety

or warty, rough, uneven, most so nearest to the tumors, gradually becoming smooth out

toward the labia minora and in the region of the urethra. The anterior upper triangle of

the vagina—that is, the urethral protuberance—felt smooth, and was the only portion of

the vagina that was normal.

Combined Rectal and Vaginal Examination.—The tumor on the posterior vaginal wall

was ^ inch thick all over; the wall of the rectum was smooth, soft, and movable against

the posterior surface of the tumor. Above the upper border of the tumor was felt the

small, freely movable uterus; the lateral ligaments were apparently not thickened and

were free from nodules. However, on the left side, where the tumor reaches highest up,

there appeared to be somewhat less mobility of tumor and uterus than on the right side.

There was no infiltration of the perirectal or inguinal lymph-glands.

Diagnosis.—DiSnse malignant tumor (carcinoma or sarcoma) of the whole vagina,

extending to the vaginal portion of the uterus; doubtful extension to the left broad liga-

ment.

Plan of Operation.—If, in narcosis, extension to left broad ligament is found, sacral

operation for total removal of uterus and vagina; if no extension to broad ligament, total

extirpation of the vagina and amputation of the lower cervix from the perineum. Prepara-

tion for the operation as usual for vaginal extirpation of the uterus.

Operation on February 8, 1892, in the presence of the physicians of the Chicago

Polyclinic, assisted by Dr. Gudden, of Oshkosh, Drs. Bernauer, Waters, Brougham, and

others. Ether narcosis. Examination in narcosis showed condition as stated above, but

I found both lateral ligaments freely movable and not infiltrated; uterus small and mov-

able, slightly drawn to the left from shortening of the left fornix vaginse. The uterorectal

ligaments and anterior rectal wall were found apparently normal and freely movable. I

thus decided on extirpation of the vagina by perineal incision.

The patient being in the lithotomy position, the vagina, held open by Sims' speculum,

was found narrow; therefore I divided the left side of the perineum, as is usually done in

the vaginal extirpation of the uterus. The surface of the large tumor was scraped oft" with

a sharp spoon, and whitish, friable, medullary masses of tumor tissue removed. This was

followed by irrigation with 2.5 per cent, carbolic acid and rubbing off the vaginal wall with

carbolized gauze sponges. A transverse incision (see dotted line in Fig. 73, 8), 3 or 4 inches

long, was made in the perineum between the anus and the vulva, between the two tubera

ischii. The posterior vaginal wall was separated from the anterior wall of the rectum.

Dissection with blunt instruments, scalpel handle, and scissors, ligating vessels when

divided, was made to a depth of 3 or 4 inches until above the upper border of the large

tumor. The wall of the rectum was in some places denuded almost to the mucous mem-
brane. The dissection was made, guided by the left index-finger in the rectum, and the

posterior vaginal wall grasped by forceps and held upward by an assistant.

Lateral incisions (Fig. 73, 9) were now made on each side of the vagina from the trans-

verse incision upward, along the introitus, into the labia minora. The left and right

40
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vaginal walls were dissected oflf with blunt instruments, as above stated, up to the lateral

fornix or lower border of the broad ligaments. The vaginal portion of the uterus was now

grasped with American bullet forceps, so as to move, pull down, to the right or left, the

cervix, to bring into view the paracervical tissues, and facilitate step ligation of the para-

cervical tissue or the lower portion of the lateral ligaments,—as in the vaginal extirpation

of the uterus,—from the lateral border of the lacunse upward and inward until the wall of

the neck was reached. Before taking in a new amount of tissue to ligate en masse it was

carefully ascertained, by touch with the finger, that the tissue to be ligated was not hard

and infiltrated, and that it was some distance off from the tumor or nodules.

.Fig. 73.— I, External orifice of the urethra; 2, labia minora; 3, large tumor on the posterior and left

vaginal wall; 4, smaller 15at tumors; 5, excoriated mucosa between the tumors; 6, the vaginal portion of the
uterus with excoriated mucosa; 7, anus; 8, perineal incision; 9, perivaginal incisions.

In this manner the vaginal wall was loosened in both lateral and posterior lacunae until

close to the vaginal portion of the uterus, and cut off from the posterior lip and sides. The

vagina was now attached to the anterior lip and posterior wall of the bladder and the

urethra only. With a catheter in the bladder as a guide, a semicircular incision was made
through the vaginal wall close to the anterior lip of the vaginal portion of the uterus. The

vagina was dissected off or separated from the posterior wall of the bladder with blunt

instruments, beginning at the right lacuna, working up toward the urethra and to the left,

the vaginal portion of the uterus being pulled strongly down toward the perineum, and

the already loosened walls of the vagina being held or pulled upward against the sym-

physis pubis. This separation of the anterior vaginal wall was continued until the terri-
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tory occupied by the flat tumors and the velvety, uneven mucosa was passed, and normal,

smooth vaginal wall was reached. After cutting off the anterior vaginal wall in the region

of the urethra, and after removal of the vagina, there remained only a small anterior

triangle of vaginal wall covering the urethra and extending out to the anterior half of the

labia minora. (See Fig. 73.) To get still further away from suspicious velvety vaginal

mucosa, the posterior portion of the triangle was denuded of its mucosa, and immovable

submucous tissue, removing it by scissors in strips, as in the old operations for lacerated

perineum, and going as deeply as possible without opening the urethra, guided by the

catheter. Careful palpation of the wound surface failed to detect any infiltrated places

or lymph-glands anywhere.

As the mucosa on the vaginal portion was diseased, and possibly this surface affection

extended up into the mucosa of the cervix, supravaginal amputation of the cervix, or

rather Schroder's operation, had to be the final step in the total extirpation of the vagina;

cureting of the uterus and disinfection of the cavity with tincture of iodin and iodoform.

After bilateral incisions about 1 inch in length and separating the halves of the cervix,

it was seen that the cervical mucosa was healthy from J^ inch above the external os. The
vaginal portion was cut off with the wall of the cervical canal to 1 inch above the os, and

the cervical wound surfaces folded on themselves by two sutures for each of them, to stop

hemorrhage. Inspection of the wound and final arrest of hemorrhage by a few ligatures

were followed by a cleaning with gauze sponges moistened in 2.5 per cent, solution of

carbolic acid. No union of wound surfaces was attempted, except that the middle portion

of the perineal incision was drawn together for about 1 inch in the median line; this was

made to bring the anal opening out of almost direct contact with the perivaginal wound
surface. The place of the vagina was loosely packed with sterilized iodoform gauze, and

a voluminous antiseptic external dressing held by a T-bandage.

Remarks.—Hemorrhage during the operation was easily controlled

and inconsiderable. During the extirpation of the vaginal wall in the

right posterior fornix I made an opening into the peritoneal cavity }/2

inch in diameter, through which omentum protruded. It was at the

time closed by a mass ligature.

The operation lasted one and one-half hours. Toward the end of

the operation the pulse became 120 and weak, necessitating subcutaneous

injections of camphorated oil and digitalis. I considered it dangerous

to do any more operating then, and gave up the intended vaginoplastic

operation; to cover the wound with paravaginal mucous membrane and
skin would have required at least one-half hour's time.

Course after the Operation.—In five weeks she was able to sit up and
had regained the same strength as before the operation. Irritation of

the bladder, frequent micturition without any abnormal condition of

urine, followed in the third week; later on the urine contained albumin
and a few casts, probably indicating amyloid nephritis.

March 23d, forty-four days after the operation, I wanted to make the

vaginoplastic operation. She was anesthetized and placed in the

lithotomy position. A narrow, funnel-shaped, granulating cavity leads

up toward tlje uterus ; in the upper portion it was so narrow as scarcely

to permit the tip of my finger to pass. The granulation surface was
apparently normal, and was scraped off with a sharp spoon. After dis-

infecting irrigation I tried to dilate laterally, with blunt instruments, out

toward the tubera ischii. In so doing I made a tear through the thin
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posterior wall, opening into Douglas' fossa, from which a flap of omentum
immediately prolapsed. The opening, about 1 inch in diameter, was
loosely packed with iodoform gauze after replacing the omentum. I

desisted from the plastic operation, as this is always followed by some
suppuration, and packed the vagina with iodoform gauze. She was
kept in bed for three weeks.

April 20th she had been out of bed for a week and thought that she

was gaining strength. However, she looked pale and cachectic. Al-

bumin and casts in the urine indicated chronic nephritis.

Now, seventy-two days after the extirpation of the vagina, examina-

tion reveals the following condition: Vulva normal; entrance to the

vagina narrow; slight odorless secretion; no pain; a finger passes in 2

inches; at a height oi l}/2 inches is a constricting ring, through which

the end of the index-finger narrowly passes into a larger space, the bottom
of which can be felt, but the uterus cannot be distinctly made out.

Rectal examination shows a nodule the size of a hazelnut on the an-

terior wall of the rectum, 13^^ inches above the sphincter ani. About
1 inch higher up, in the left broad ligament, is a diffused, hard thickening

Fig. 74.—Section through the large tumor and post-vaginal tissue; i, The large tumor; 2, its borders over-
lapping the surrounding vaginal wall; 3, vaginal wall; 4, papillomatous or wart-like thickening of the vaginal
mucosa near the large tumor; 5, the post-vaginal connective and adipose tissue. 1

and a movable nodule the size of an almond. Thus there was relapse of

the carcinoma in loco in these two places. I did not consider her a fit

subject for further attempts at a radical operation, especially on account

of the nephritis, and she left for her home.
Description of the Specimen (See Figs. 73, 74, and 75).—1. The large

tumor on the posterior and lateral wall, extending from the vulva to near

the vaginal portion of the uterus, is 2^ inches long, 2^ inches broad,

and }/2 inch thick. Its surface is irregular, ragged (from scraping with

the sharp spoon), in some places papillomatous. Its borders are ele-

vated, or even overlapping the surrounding vaginal mucosa (Fig. 74, 2)

.

The rectal surface is apparently free from infiltration in the loose con-

nective tissue and adjoining tissue that covers it.

2. The smaller, flat, sessile, round, nodulated tumors on the right

wall, riglit fornix, and anterior wall of the vagina appear like conglomera-

tions of 3 to 5 smaller tumors. There are 4 such conglomerate tumors
(Fig. 73, 4). They are whitish or red, rather smooth on ^ the slightly

elevated surfaces, as if covered with a distended, not ulcerated, mucosa.

3. The vaginal wall between the tumors and on the vaginal portion

is uneven, velvety or warty, as the surface of a mole or flat wart on the

skin, or like the surface of the skin in ichthyosis. (See Fig. 74, 4.) In
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other places it is excoriated, looking like the finely ragged bottom of a
tuberculous ulcer. (See Fig. 73, 5.)

Microscopic Examination.—1. Large tumor. Transverse section

shows no epithelium; irregular nests and islands of large pavement-
shaped epithelial cells with large nuclei, oval, round, or irregular; no
Stachel- or Riifzellen; no cancroid pearls. The carcinoma islands extend

down into the muscularis, where they become smaller and are surrounded

by a zone of granulation tissue. In the deeper layers of the muscularis

there are no carcinoma nests, but all the way through there is an inter-

stitial infiltration with embryonal cells or leukocytes, especially in the

perivascular spaces. This infiltration extends beyond the muscularis

into the paravaginal connective and adipose tissue,

2. The flat tumors are mostly covered" with a thin layer of epithelium.

Fig. 75-—Microscopic section from the vaginal portion of the cervix: i, Thin layer of pavement-celled
epithelial covering; 2, mucous membrane, in which, close to the surface, lies 3, a small carcinoma island.

under which is a layer of carcinoma tissue; the islands of this are mostly

longitudinal and arranged perpendicularly from the surface down to the

muscularis. In the latter are, here and there, smaller, round carcinoma

nests embedded in granulation tissue, but, on the whole, the line between
tumor and subjacent tissue is well defined, showing little tendency to

rapid invasion of the surrounding tissues. Through the whole wall is a

considerable interstitial infiltration with leukocytes.

3. The vaginal portion. (See Fig. 75.) A thin layer of pave-

ment-celled epithelium is found in some places, but mostly there is no
epithelium, and the mucosa is naked, with an irregular surface from which
the mucous glands with their cylindric epithelium extend down.
There is no proliferation of the epithelial cells in the glands. In a

number of sections I find in one only a small but typical round nest

of pavement-shaped epithelial cells immediately below the epithelium

(a carcinoma island). (See Fig. 75, 3.) The muscular wall of the

vaginal portion shows some perivascular interstitial infiltration with
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leukocytes, especially near to the mucosa, but not nearly so prominent

as in the vagina.

Remarks.—The tumor is a large-celled, pavement-celled carcinoma.

The tumor territories are rather well defined, which might indicate rela-

tive benignancy from little tendency to diffusion. On the other hand,

the diffused interstitial infiltration of the surrounding tissue with leuko-

cytes, a lymphangitis, possibly from infection through the denuded
vaginal wall, signifies malignancy, as it favors rapid extension through

invasion of the lymphangitic areas by carcinoma-cells. We see this

condition in some cases of carcinoma of the breast, where a not well-

defined redness and a slight swelling of the surrounding skin indicate a

lymphangitis, often, but not always, mixed carcinomatous and septic.

This condition is so ominous as absolutely to contraindicate operating

in the great majority of cases. The diffused velvety or excoriated ap-

pearance of the vaginal wall signifies not merely a surface inflammation,

but also extension of the carcinoma to, or implantation of the carcinoma-

cells in, parts of the surface distant from the visible tumors. (See Fig.

75, 3.) The whole of such a wall or surface surrounding a carcinoma

must consequently be removed.

Primary Carcinoma of the Vagina

Definition.—Carcinoma of the vagina is common enough if we count

the carcinomata which originate in the cervix or vaginal portion and
secondarily extend down into the vagina. Of a primary carcinoma of

the vagina we must require that it originates in the vaginal wall proper.

It may extend to the vaginal portion secondarily; and it may be difficult

in a late extensive case to trace the place of primary origin, especially

in the diffused, infiltrating forms when the tumor extends up into the

cervical canal. Such cases should not be counted as primary vaginal

carcinomata.

Forms.—As in the sarcomata, so we find two forms of vaginal car-

cinoma: the localized, papillary, so-called cancroid, and the diffused,

scirrhous, or medullary carcinoma. The localized carcinoma, or cancroid,

forms well-defined, circumscribed, flat, sessile, or more globular prominent

tumors in the mucous membrane proper, or rather in the surface of the

mucosa, often with raised or overlapping borders, with a papillary,

lobulated, cauliflower-like surface, often covered with cockscomb-like

protuberances.

The diffused, infiltrating carcinoma transforms the vaginal wall into

a stiff, narrowed tube. It has a smooth surface before epithelial necrosis

takes place. Its seat is essentially in the deeper parts of the mucous
membrane and submucous tissue. It has no elevated or well-defined

borders, but forms a diffused thickening of the vaginal wall.

Frequency.—Vaginal carcinoma is a rare disease. KUstner* could

collect from the literature in 1875 only 24 cases, to which Preuschen.f

* Klistner: Arch. f. Gyn., 1875, vol. ix, p. 279.

t Preuschen: Real-Encyclopadie der gesammten Hellkunde, v. Eulenberg, 1883,

vol. xiv, p. 3G8.
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in 1883, added 9, making in all 33. If we count the 19 cases of West,*

—about which Preuschen and Ktistner say that it is doubtful if all of

them were primary vaginal carcinomata,—and add 1 case from Meyer,t
one from Teuffel,| 1 from Menzel,§ 1 from Grammaticati,

1
1 and my

case, we get a total of 57 cases. The scarcity of vaginal carcinoma is

the more remarkable when contrasted with the frequency of carcinoma

of the uterus. As an example, it has been calculated that not less than

5000 to 25,000 women died of uterine carcinoma in England during a

period of fourteen years—from 1847 to 1861^ (Simpson, Schroder,

Preuschen). One-third of the carcinomata in women are located in the

uterus (Schroder); of 441 carcinomata in both sexes, 113 were uterine

(E. Wagner).

Etiology.—1. Gravidity and childbirth undoubtedly exert a potent

influence on the origin of carcinoma of the uterus. Gusserow has cal-

culated, for 450 women suffering from uterine carcinoma, 5.19 as the

average number of children for each. Kiistner found, for 24 women with

vaginal carcinoma, an average of only 2.8. Preuschen seeks the ex-

planation of this difference in the fact that the vagina takes no active

part in gestation as compared with the uterus, and, further, that the

traumatism to the uterus during childbirth is much greater than to the

vagina proper. Laceration of the cervix or vaginal portion is almost

physiologic, while partial ruptures of the vagina, excluding the perineum

as belonging to the vulva, are rarely found—according to Winckel, in

1.5 per cent, of births.

3. Pessaries.—Continued traumatism from pessaries, perhaps ill-

fitting, sometimes forgotten in the vagina and left for many months or

years, will occasionally determine the location of a vaginal carcinoma.

Morgagni (Preuschen) saw two almond-shaped indurations in the vagina

caused by a pessary. Hegar** found, in a woman of fifty-six who died

later with general carcinosis of the abdominal organs, two partly ul-

cerated carcinoma nodules, corresponding to the places where a closed

Hodge pessary pressed against the descending ramus of the pubic bones.

Kaltenbachft found, in a woman of thirty-five who had used a Hodge
pessary for a long time, a carcinoma high up in the posterior fornix

where the posterior arch of the pessary had pressed. MeyerJJ saw a

woman of sixty who, for prolapse of the vagina, had used a Hodge pessary

of celluloid and left it in continuously for over a year. A purulent se-

cretion mixed with blood caused an examination to be made. Erosions

were found on the posterior lip of the vaginal portion and on the posterior

* West: Lehrbuch der Frauenkrankheiten, 1870, p. 829; cited from Preuschen,
loc. cit.

t Meyer: Zeitschr. f. Geburtsh. u. Gyn., 1891, vol. xxii, p. 179.

t Centralbl. f. Gyn., 1885, vol. ix, p. 345.

§ Menzel: Ibid., p. 244.
|1
Grammaticati: Ibid., p. 243.

H Gusserow: "Leber Carcinoma Uteri," Volkmann's Samml. klin. Vortrage, 1891,

No. 18.

** Operative Gynecology, third edition, 1886, p. 183. ft Kaltenbach: Ibid.

IX Meyer: "Zur Etiologie des Scheidenkrebses, " Zeitschr. f. Geburtsh, u. Gyn., 1891,
vol. xxii, p. 179.
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vaginal wall. They healed in a few weeks, and later the pessary was
reintroduced. Six months afterward the discharge returned, and there

was now found, l}/^ inches behind the posterior lip, a flat red tumor, 1

inch in diameter, filling the posterior fornix, elevated 5 to 6 mm. above

the vaginal surface, soft, lobulated, with beginning ulceration on the

surface. Another smaller tumor of the same character was seen lower

down on the middle third of the posterior vaginal wall, in the place where

the tumor in the fornix lay in contact with it. Microscopic examination

showed the tumor to be carcinoma. At the attempted local extirpation

it was found that the upper large tumor extended both to the vaginal

portion and the cervix and to the posterior parametrium; thus vaginal

extirpation of the uterus was combined with removal of the diseased part

of the vagina.

In favor of the probability that pessaries may cause carcinoma are

some observations reported by Kiistner, who saw a thickened border of

epithelium, and even small warty excrescences, surrounding the places

of pressure atrophy caused by pessaries, and these places were sometimes

very obstinate in healing.

Prolapse of the uterus and vagina does not seem to predispose to the

disease. Cohabitation is in this respect uncertain. Three of Kiistner's

nulliparous patients were not married. As to age, the vaginal carcinoma

is most common in the fourth decennium; next comes the sixth, and then

the fifth and third. One case was in a child nine years old, one between

five and ten, one between ten and twenty. The uterine carcinoma has its

greatest frequency in the fifth decennium, followed by the fourth and
sixth; consequently the most common period is about ten years earlier

for the vaginal than for the uterine carcinoma.

Heredity was noted in 2 cases. Baldwin's* patient stated that her

father and grandfather had died from cancer. My patient had a grand-

father and an aunt affected with carcinoma, respectively, of the tongue

and of the mammary gland.

The seat of the carcinoma is, in the great majority of cases, the pos-

terior vaginal wall. It was so found in 10 of Kiistner's 27 cases, in 10

of Preuschen's 11 cases, in Teuffel's, Grammaticati's, Menzel's, Meyer's,

and my case, or in 25 out of 39 cases. In 2 cases it occupied the lateral

wall, and in 2 cases, of which the one of West is doubtful, while Bald-

win's patient had a carcinoma the size of a walnut near the urethra, the

anterior wall. In several of the cases of large, apparently circular tumors
there was found a narrow rim of healthy vaginal wall extending from the

anterior lip of the vaginal portion to the introitus vaginae, proving that

the place of origin was the posterior wall (Kiistner). Preuschen sees

the cause of this predilection in the relation between the posterior vag-

inal wall and the vaginal portion with the os. An enlarged vaginal

portion rests and moves against the posterior wall, where the secretions

from the uterus are, so to say, rubbed into the mucous membrane con-

stantly during movements of the body or contraction of the abdominal

* Baldwin: Philadelphia Medical Times, 1870, p. 15.
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muscles, especially where the uterine ligaments and vaginal wall have
lost some of their tonus.

Symptoms.—Hemorrhage, purulent discharge, and pains are almost

invariably found. Hemorrhage is an early symptom (Preuschen).

Kustner states that hemorrhage is present in 8 out of 12 cases. It is

often caused by cohabitation, and a small tumor may be made to bleed

easily in this way, as smaller papillomatous excrescences are often very

vascular when carcinomatous. Difficult defecation in a constipated

patient will sometimes start the hemorrhage. A discharge of purulent

or watery secretion not tinged with blood, from the ulcerated surface,

is more rare; it was present in 2 of Preuschen's 12 cases. More common
is a purulent secretion with streaks of blood, the quantity of which is

increased by coitus, exploration, or defecation. Pain was regarded as

an early symptom by West. Kustner found pain absent in one-half

the cases. In 1 case painful coitus was the only symptom. It is often

not until late in the disease that pain becomes a prominent symptom.
It is then often aggravated by defecation, which causes pressure upon and
protrusion of the posterior vaginal wall, where, as we saw, the oldest and
often ulcerated portion of the tumor is found. Invasion of the bladder

causes urinary tenesmus and frequent urination. A dull pain deep down
in the pelvis and a feeling of pressure downward come on late in the

disease.

Course.—The vaginal carcinoma shows a tendency to early necrosis

and rapid extension locally, as well as to adjacent organs, first to the

lymph-glands in the paracervical connective tissue, and later to the

inguinal glands when the disease extends down near the vulva. The
rectum and bladder are invaded later on, fistulas form, and the vagina

forms finally a large cavity, in which feces and urine pass over the

ulcerated surface, and the horrible condition so well known in cases of

cervical carcinoma makes the patient an object of pity. Diffuse carci-

nosis of the peritoneum is more common than metastases in distant

organs.

Diagnosis.—When the symptoms have called for a digital examina-

tion of the vagina, it is usually easy to diagnose a malignant tumor.

But as the sarcoma presents nearly the same appearance as the carci-

noma, a differential diagnosis between the two can be made only by
microscopic examination. It is of the utmost importance to regard any
erosion caused by a pessary with suspicion, especially if it is surrounded

by thickened or papillary, uneven epithelium, and if it persists in spite

of removal of the pessary and ordinary antiseptic treatment.

Treatment.—Complication of gravidity with carcinoma. Diffused

or annular carcinoma usually causes so much retraction of the vagina as

to prevent delivery. Roulston tried to dilate the carcinomatous vagina

with sponge tents when the labor pains had already commenced. It

required three days of dilatation before a finger could be passed through

the stricture and feel the normal os. The patient died nineteen days

later, not delivered, and the autopsy revealed a dead but normally

developed child at full term. Cesarean section would, as Preuschen
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remarks, probably have saved the child and possibly prolonged the life

of the mother. An isolated tumor on the posterior vaginal wall, even a

voluminous one, may, especially in a multipara with lax vaginal wall,

as in Bailly's case, be pushed out of the vagina before the child's head,

and retreat back again into its old place after delivery. When the

carcinoma is diagnosed before the time of delivery it should, according

to Schroder's advice, be extirpated during the pregnancy, if it cannot be

easily pushed out of the vagina by the child's head.

Induced labor at the fifth month was resorted to in a case reported

by Kiistner. A considerable quantity of carcinomatous tissue was first

removed by curet, followed by carbolized injections. No reaction

ensued. Eight days later labor was induced by an elastic catheter in

the uterus; spontaneous expulsion of a dead child. Septicemia fol-

lowed and caused death on the seventh day.

Martin succeeded in dilating a carcinomatous vagina sufficiently to

permit of extraction of the child by forceps. After delivery of the pla-

centa, and after contraction of the uterus had taken place, he shelled out

the tumor at its base. The patient recovered, and the place of the

carcinoma healed over, but general carcinosis caused death after one

year. In this case the carcinoma was not a diffused one, as there was a

free space on the anterior vaginal wall two finger-breadths in diameter.

Radical removal of a vaginal carcinoma should always be attempted

if practicable. It has been performed a number of times in cases of

circumscribed tumors, but onlyonce in a diffused carcinoma, by Schroder,

in addition to, or before, the case operated on by me.

Circumscribed carcinomatous tumors have been removed by the gal-

vanocaustic loop. Spiegelberg and Griinewald recommend the method.

Griinewald's patient was operated on for a secondary tumor on the

posterior vaginal wall—a relapse after a primary carcinoma of the cer-

vix which had been amputated six months before. Toward the end of

the operation a severe hemorrhage occurred and proved fatal in six

minutes, before it was possible even to ascertain the source. The
autopsy showed that the anterior branch of the hypogastric artery, half

the size of a goose-quill, had been divided obliquely.

Excision of circumscribed tumors by knife was practised by Schroder

in 3 cases of carcinoma on the posterior vaginal wall, as follows : Incision

in healthy vaginal wall incircling the tumor, and through the whole

thickness of the wall, was followed by dissection from above downward,
thus removing the carcinoma from the subjacent tissues. In one of the

cases the posterior lip of the cervix was also removed. An opening into

Douglas' fossa was closed by a ligature. One case died from sepsis,

2 others recovered. The vaginal defect is, if possible, drawn together

by sutures, and a drainage-tube inserted behind the vagina. If the

vaginal wound is so large as not to permit of union by sutures, then the

hemorrhage is stopped by ligatures or thermocautery and the wound
packed with iodoform gauze.

The operations in the rectovaginal septum should be guided by two
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fingers of the left hand in the rectum, and it is thus possible to feel that

no carcinoma nodules are left.

Operation for diffused carcinoma was first performed by Schroder.*

In an elderly woman with a carcinoma that extended over a large portion

of the vagina he removed the whole of the vagina and the cervix, operat-

ing from below upward, dissecting out the vagina like the finger of a

glove. The wound surface was cauterized with a Paquelin burner, and
an iodoform gauze tampon inserted. The patient recovered from the

operation, but relapse in loco speedily followed.

Removal of the vaginal carcinoma, combined with total extirpation

of the uterus, was done by Meyer in his case related above. This pro-

cedure was indicated by extension of the carcinoma to the cervix.

If the lateral parametrium is invaded and the infiltration extends up
into the lower portion of the broad ligament, we would have, if we con-

cluded to attempt removal at all, to resort to total extirpation of vagina

and uterus by the sacral method.
The prognosis of the operation by knife, even in the most extensive

cases, is good, as far as the immediate results are concerned. Asepsis,

drainage, and packing with iodoform gauze proved efficient to insure

relative asepsis and recovery from the operation in Schroder's, Meyer's,

and my own case.

As to permanent cure, the prognosis is exceedingly grave. Breisky,

in 1886, stated that all operative attempts had proved futile, and it may
be said that no observations since then have proved that there are ex-

ceptions to this sinister rule.

A local relapse, a continuance of growth, is often reported, coming on
very rapidly. In Martin's first case a local tumor was felt twenty-
seven days, in my case seventy-two days, after the operation. But in

other cases, if not a radical cure, at least temporary comfort and pro-

longation of life have been seen. Menzel's patient was well for one year

and three months, when a relapse of the purulent discharge was reported,

and makes a relapse probable. The remaining cases have been reported

too short a time after the operation to permit of any conclusions as to

the future fate of the patients.

The future of operations for vaginal carcinoma will depend upon
early diagnosis and extensive operating. As Breisky states, only very
few cases have as yet come to be operated on at a period when there was
any chance for removal. It is to be hoped and expected that when we
operate away off from the tumor, as Kaltenbach advises, irrespective

of rectum and bladder, defects of which can be made to heal by careful

suturing, better results and some radical cures may be recorded for car-

cinoma in the vagina as well as in other parts of the body.

* Schroder: Handbuch der Krank. d. weibl. Sexualorgane, sixth edition, 1884.



DEMONSTRATION OF SPECIMENS FROM
OPERATIONS ON THE KIDNEY, WITH

PRESENTATION OF PATIENTS*

I DESIRE tonight to demonstrate some specimens, gathered in the

course of years from surgery of the kidney, and to present before the

Society certain patients upon whom I have operated. I shall not at-

tempt any systematic treatment of the subject of surgery of the kidney,

but have grouped together specimens taken from patients upon whom I

have operated. A short synopsis only of the histories, sufficient to

illustrate the specimens, will be given here, as a detailed report of the

cases will be published in connection with special papers on the different

subjects at a future time.

We will consider, first, carcinoma of the kidney; second, stones of

the kidney, and third, stones in and stenosis of the ureter.

1. Carcinoma of the Kidney

Case I.—(With presentation of specimen.) J. P. B., miner, aged forty. Six years

previous to the operation he suffered from vague pains in the back and attacks of general

malaise. Four years later he jumped from a rock to the ground, a distance of about 10 feet.

This was followed by copious hematuria, which continued for eight days; intermittent

attacks of hematuria of greater or less severity occurred from this time until three months

before the operation, when the hematuria became continuous. The patient had also had

pain in the left lumbar region ever since the first attack of hematuria.

Physical examination negative; no tumor; no increased dullness on percussion. The

patient was anemic and weak. Amount of urine in twenty-four hours, from 11 to 24

ounces. On one occasion a shred of tissue was foimd, which on microscopic examination

was found to contain medium-sized oval and spindle-shaped cells with oval nuclei.

Diagnosis.—Incipient sarcoma.

Operation.—On April 24, 1888, lumbar nephrectomy was performed. The patient

rallied well from the operation, but in twenty-four hours symptoms pf uremia appeared, he

became comatose and cyanotic, with normal temperature and rapid pulse, and died on the

third day after the operation. At the autopsy the right kidney was found to be normal

in shape and size; microscopic examination showed a slight cloudy swelling. The left

kidney, which is here presented, shows a tumor the size of an orange, with part of the cap-

sule adherent to it, situated in the middle of the kidney, leaving the upper and lower

extremities free. There is a conic projection of the tumor down in the pelvis which re-

sembles a mountain, and on the top of this mountain is a little ulcer. This is the place of

the hemorrhage. It is strange, however, that the hemorrhage should have existed for

more tlian two years and the ulcer still remain so small.

* Cliicago Medical Society, February C, 1893. Chicago Med. Recorder, 1893, vol.

i\, ]). 1.3.3.
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Case II.—With presentation of patient and specimen. V. L., tailor, twenty-seven

years old. Previous health good, with the exception of polyarticular rheumatism at age

of eighteen. His father had undergone an operation for carcinoma of the lip, which re-

sulted in cure.

In June, 1890, he suffered from hematuria, which persisted for two weeks and was

followed by intermittent attacks of weakness. The hematuria was accompanied by pain

in the left hypochondrium, in the region of the infundibulum, or pelvic end of the ureter.

Physical Examination.—The patient was anemic. Neither a tumor nor the lower end

of the kidney could be felt. The urine was acid and contained a moderate quantity of

blood. A diagnosis was made of nephrolithiasis or tumor, and exploratory incision recom-

mended.

Operation November 27, 1890. An exploratory lumbar incision was made, which

revealed a tumor the size of an egg in the middle of the kidney. After ascertaining by an

exploratory incision over the right kidney that it was of normal size and appearance, left

lumbar nephrectomy was performed. The patient made a good recovery. He remained

eleven weeks in the hospital. The fistula closed after six months. A small temporary

abscess formed a year later. In the first year after the operation the patient gained 15

pounds in weight, and he is now in perfect health.

The tumor, which I here present, is round, two inches in diameter, situated on the

anterior surface of the middle of the left kidney. It has a conic prolongation three-

quarters of an inch in height projecting into the pelvis. On the apex of this cone there is a

small ulcer or abrasion which was the source of the hematuria. Upon microscopic exam-

ination the tumor was found to be a tubular carcinoma with cubic and cylindric cells.

No capsule surrounded the tumor, but the kidney tissue was partly infiltrated and partly

pushed aside, which would signify a reasonable degree of limitation.

Remarks.—1. Early diagnosis is impossible when the tumor is situated

in the upper portion, or even in the middle of the kidney, and when
the lower third of the kidney is not changed in size or shape. When a

tumor is so large that it can be felt by bimanual palpation the disease is,

as a rule, of relatively long standing. In my experience it is exceptional

to be able to palpate the lower third of a kidney of normal size and in

normal location.

2. Hematuria is a symptom of the utmost importance when it occurs

early, but it is absent in one-fourth of the carcinomata and one-half of

the sarcomata in adults, and in three-fourths of both carcinomata and
sarcomata in children. It is an early symptom if the tumor at an early

stage of the disease extends into the pelvis, and necrosis of the covering

mucosa takes place. The importance of early hematuria lies in the

possibility of extirpating the kidney before the tumor is so large as to be

felt by palpation, and on early operation depends the prognosis as to

permanent cure. The hematuria is independent of movements, as walk-

ing, jolting, horseback riding, etc., and in this respect it differs from the

hematuria of renal calculus. In those early cases in which no tumor can

be felt, however, it will be often impossible to make a differential diag-

nosis until, in the progress of the operation, a tumor is found which ex-

tends the operation from an exploratory incision into a nephrectomy,

3. Pain as a symptom is not characteristic of tumors of the kidney,

in contradistinction to renal calculus or pyonephrosis.

4. Lumbar exploratory incision for exploration of the other kidney
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I consider preferable to abdominal nephrectomy, which has been ad-

vocated in cases of this kind. While the latter operation permits satis-

factory palpation of the kidney and ureter, I consider lumbar incision,

as practised in Case II, less grave, and perfectly sufficient to obtain the

necessary information.

5. The prognosis of nephrectomy for malignant tumors is grave. In

1888 Tuffier reported a mortality of 65 per cent. Chevallier collected

all the cases to be obtained from the literature a year later, and an-

nounced the mortality as 62.5 per cent. Radical cure is very rare.

Tuffier, in 1892, stated that the cures on record were only sporadic.

Terrillon, Israel, Kiister, and Sigrist report radical cures.

Tuffier insists that the patient must be well for six years after the

operation before a radical cure can be considered certain, as the disease

may last for six to ten years. Israel considers three years a sufficient

time for radical cure. Czerny lost one patient from relapse two years

after nephrectomy. In this case the relapse must have commenced
long before that time.

This gloomy outlook is brightened by the recent report from Israel,

who has had quite an extensive experience and whose results have been

better than those of any previous operator. He reports 11 nephrec-

tomies for malignant tumor, with a mortality of 2, or 18 per cent. Of
the 9 who recovered, 2 died from relapses, 1 after six, the other after

thirteen, months. Seven are now alive and well. Two of these may
be considered as radical cures, as five and one-half and four years re-

spectively have clasped since the operation. This gives a percentage of

radical cures of 18 per cent. The other 5 have been operated upon too

recently to be considered cured. Israel is right in stating that on early

diagnosis and early extirpation depends the possibility of radical cure.

The earliest diagnosis is that in the renowned case of Israel, in which
he palpated a carcinoma the size of a cherry and extirpated the kidney,

with radical cure. I do not know of any case in which a relapse has

occurred later than the time which has elapsed since the operation in

my second case, namely, two and one-half years.

2. Stones of the Kidney

Stones of the kidney are composed of uric acid, urates, oxalate of

lime, phosphates, and of mixtures of these. They may be classified as

aseptic and septic stones. Aseptic stones in an aseptic kidney with

aseptic urine constitute one class, and septic stones in a suppurating

kidney with alkaline urine the other class. In the first class the stone

is the important, or rather the only, feature, while in the second the

stone is secondary in importance to the sepsis or suppuration in the pelvis

and the kidney.

Morris, who was the first to operate for stone in an aseptic kidney,

has termed the operation nephrolithotomy, in contradistinction to

nephrotomy, by which term he designates the operation on the septic

kidney. I consider this a good distinction, and think that it will be
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adopted in the literature, because these two operations are entirely

different both clinically and in their results.

(a) Nephrolithotomy

I present here three stones from aseptic kidneys, which are com-
posed of a small nucleus of urates, surrounded by layers of oxalate of

lime. Cross-sections of these stones are often very beautiful, resembling

agate. They are very hard. The surface is usually of a chocolate color,

and is covered with little, sharp, projecting points.

Case I.—(With presentation of patient.) H. J. G., aged twenty-six. He has had

severe pain in the left lumbar region for eighteen years—so severe at times that to relieve

it he would lower the left shoulder and bend to the left. As a result of this a scoliosis has

taken place, with torsion in the lumbar region simulating a tumor. Several years ago he

consulted me for pain and occasional hematuria.

Operation September 16, 1891. No stone could be found on exploration with the

needle, but on digital exploration the stone which I here present was found in a dilated

calyx in the upper third of the kidney. It corresponds in shape to the location in which it

was found, and presents a groove corresponding to the sharp border of the entrance to the

dilated calyx, and which separates an upper portion located in the calyx from a lower

portion which extends down into the pelvis.

During the operation the hemorrhage was so serious that I contemplated intravenous

injection. Fortunately, this procedure was not necessary. The patient made a good

recovery and is now entirely well.

Case II.—M. M., aged thirty-four. The patient had suffered from severe pain in

the right lumbar region for at least twenty-six years. At times the pain was so excruciat-

ing as to make him unfit for work. He also suffered from hematuria, and some pus was

found in the urine.

Operation August 25, 1892. The pelvis and calices were found to be moderately

dilated. The hemorrhage was considerable. The large, rugged stone here presented was

found in the infundibulum. Four smaller stones composed of oxalate of lime surrounding

coagula of blood were found on digital exploration in a dilated calyx having a rather narrow

neck, and which was located in the lower third of the kidney. These smaller stones could

not have been found by exploration with a steel sound. Careful digital exploration was

required to find them. Exploration of the ureter showed that it was not obstructed. The
patient had a fistula which closed after four months, and he made a good recovery. The
intensity of the pain which this patient suffered may be explained by the sharp points, like

pin-points, on the surface of the stone.

Case III.—G. N., aged thirty-five. The patient had sufiFered from pain in the left

lumbar region for at least thirty-one years. The pain was so severe as, at times, to disable

him for work and to force him to drink large quantities of whisky. Slight hematuria.

Dr. Thomas A. Davis, who kindly asked me to operate on this patient, had found blood on

several occasions upon microscopic examination of the urine.

Operation December 3, 1892. A large stone with a conic lower end was found in the

infundibulum. Little if any dilatation of the pelvis and calices was present. No other

stones could be found upon digital exploration. The hemorrhage from the kidney was so

alarming as to preclude the possibility of exploring the ureter, and to necessitate packing

the pelvis and wound in the kidney with aseptic gauze.

Microscopic examination of the kidney tissue showed that it was almost normal.
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Only one very small patch of interstitial infiltration around a glomerulus in the midst of

healthy kidney tissue was found. The wound closed in four weeks.

(6) Nephrotomy

Case IV.—The patient was a man from thirty-five to forty years of age, who suffered

from cystitis, pyelitis, and pyonephrosis. Upon operation the 144 small, round, and flat

uric-acid and urate stones, often faceted, here presented, were found. The removal of

these stones did not help the patient materially. This shows that in such cases the stone

is often of secondary importance while the sepsis and inflammation remain.

Case V.—A man from twenty to thirty years old. Upon operation the large phos-

phatic stone here presented was found, which filled almost the entire pelvis of the kidney.

The patient died from uremia. The autopsy showed that the other kidney contained a

stone of equal size.

(c) Nephrectomy

Case VI.—J. D., miner, aged twenty-three, suffered a traumatic rupture of the kid-

ney, caused by a fall of rock which struck him in the right lumbar region. This injury

was followed by a perinephritic abscess which left a fistula.

Operation February 2, 1892. The kidney was found to be atrophied and suppurating;

therefore nephrectomy was performed. In a perinephritic cavity the stone here presented

was found. It is composed of oxalate of lime around a uric-acid nucleus. The broken

surface seen in the specimen proves that the stone was crushed at the time of the injury

and forced out through the rupture in the kidney. Microscopic examination of the kidney

showed diffuse suppurative nephritis. The patient recovered.

Remarks.—Newman has collected 42 cases of nephrolithotomy with

no deaths; McCosh, 18 cases with 1 death: Legueu, 43 cases with 3

deaths; Tuffier, 43 cases with 3 deaths; this gives a mortality of 6 per

cent. In these operations nephrolithotomy was performed and the

kidney incised on the convex border. The result is different when the

pelvis contains a stone and the operator does not wish to make an inci-

sion in the kidney and so incises the pelvis. Twelve such cases are on
record, with a mortality of 16 per cent, as compared with 6 per cent.,

mortality following incision through the convex border of the kidney.

The material at our disposal is not yet large enough to draw con-

clusions from, but it would seem better to open on the convex surface

of the kidney. Nephrolithotomy with a mortality of 6 per cent, has

left only 3 per cent, of fistulas. Pyelotomy, as incision through the

pelvis might be called, on the contrary, has a mortality of 16 per cent,

and has left 29 per cent, of permanent fistulas. This would seem to

show that a pelvic wound will not heal so readily as a wound through the

kidney.

One hundred and fourteen cases of nephrotomy, or operations on the

septic kidney, are reported by Tuffier, with a mortality of 33 per cent.,

and with permanent fistulas in 34 per cent. This high rate of mortality

is in the main due to the septic condition of the kidney.

The second alternative in cases of nephrolithiasis is nephrectomy.

^Yh{Ml the stone is removed by this operation there is, of course, no fistula.
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If the patient survive the operation, he is cured. Tuffier reports 67

cases of lumbar nephrectomy with a mortality of 39 per cent., and 16

cases of abdominal nephrectomy with a mortality of 37 per cent.

The statistics of nephrectomy give a mortality of 38 per cent, as

compared with 33 per cent., the mortality from nephrotomy, conse-

quently we must regard nephrotomy as the operation of choice.

In operations on the kidneys the question of hemorrhage is important.

In former times I used the Paquelin cautery, but now I use the knife

first and tear through afterward, and find that the hemorrhage is no
greater than when I used the Paquelin cautery. Hemorrhage may be

controlled by packing with iodoform gauze or by suture (Tuffier). The
wound in the aseptic kidney can, as a rule, be sutured.

In operating for stone in the kidney the introduction of an exploring

needle through the convex surface of the kidney is uncertain and un-

satisfactory. The exploration of the kidney with the steel sound is also

unsatisfactory, because while one stone may be found, smaller stones

may be left in the calices, and these are the more dangerous, because

they are about the size to pass into and occlude the ureter. Tuffier

reports 20 errors in 114 cases, in 9 of which an existing stone was not

found, and in 11 a stone was removed, but others were left in the kidney.

This incomplete extraction resulted in prolonged drainage and in 34

per cent, of fistulas which necessitated secondary operation.

Nine of the 38 deaths reported by Tuffier occurred as a result of stone

in the other kidney existing at the time of operation.

The only way to avoid leaving stones in the kidney is to make the

opening large enough for digital exploration. The kidney should always

be incised near the center, so that the finger-tip can explore the entire

kidney. If the entrance to a calyx is not large enough to admit the

finger, it should be broken through, so that the operator may be sure

that no stone has been left. The ureter must also be examined so as to

be sure that it is patent from kidney to bladder.

3. Surgery of the Ureter

Case I.

—

Stones in the ureter.

E. V. C, aged thirty-five. In December, 1890, the patient had the initial attack of

renal colic. Six months later came a second attack. The attacks then became more

frequent until he suffered almost constant pain. There was no hematuria. No tumor

could be detected, nor could the kidney be made out by palpation. Diagnosis, nephro-

lithiasis.

Operation March 27, 1892: nephrolithotomy. The pelvis of the kidney was found to

be somewhat dilated; no stone could be found on intrarenal digital exploration. A probe

from the wound in the kidney would not pass down the ureter. An examination of the

ureter by palpation, after enlarging the lumbar wound, disclosed a stone in the ureter 13^

inches below the infundibulum. A longitudinal incision ^' inch long was made in the

ureter, and the stone, which I here present, removed. The groove on the stone was caused

by a needle which was pushed into the ureter in the endeavor to dislodge the stone and

force it up into the pelvis. A second smaller stone was felt above and removed. A No. 9

French scale flexible bougie could now be passed down into the bladder.

The incision was not united by sutures. On the first day urine passed down into the

41
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bladder. After the third day no urine was found in the dressings. The wound or fistula

closed in a month.

Tuffier has collected 17 cases of operation for stone in the ureter, with 3 deaths and 3

resultant fistulas. Stones in the upper portion of the ureter have been operated for in 9

cases, in 4 of which the stone was removed by pushing it up into the pelvis, and then in-

cising the pelvis, that is, pyelotomy. One death resulted from nephritis, and the other 3

patients recovered, 2 with permanent fistulas. In one case nephrolithotomy was pei-

formed, the stone pushed up and removed through the wound in the kidney. This patient

recovered. Longitudinal ureterotomy was done in 4 cases, which were all cured, leaving

one fistula.

Exploratory Ureterotomy for Stone.—Exploration of the kidney and
ureter by means of ureterotomy, for the purpose of clearing up diagnosis,

may be made without detriment to the patient, as will be seen from
the following case:

Case II.

—

Exploratory operation on right kidney and ureter for stone.

M. R., aged twenty-eight.

Diagnosis.— Stone in an aseptic kidney.

Operation September 15, 1892. Lumbar incision. Palpation and examination with

needle negative. The kidney was incised by the Paquelin cautery. Profuse hemorrhage

followed, and I could not find my way into the pelvis. The pelvis, which was normal in size,

was not accessible from below after lifting up the kidney. The ureter was now incised, and

a probe passed down into the bladder and up into the pelvis and calices, but no stone could

be found. The wound in the ureter was closed by silk sutures passed through the muscular

and external coats of the ureter. One drain was passed into the kidney and another down
to the wound in the ureter. For two days after the operation no urine escaped into the

dressings. For eighteen days thereafter the dressings were saturated with urine. From
the fifth to the seventh day blood was found in the urine. The fistula closed in fifty days.

Case III.

—

Stricture of ureter, with presentation of patient. Valvular stricture or steno-

sis of pelvic orifice of ureter in a somewhat floating kidney.

Mrs. H., twenty-eight years of age, eight years ago had the first attack of intermittent

hydronephrosis; the tumor disappeared in two weeks. She had a second attack after

childbirth, which lasted eight days. Attacks occurred at intervals of one or two months

until two years ago, when they became more frequent, occurring every two weeks. During

the last year she has had an attack every week. On March 11, 1892, during an attack of

pain, a tumor could be felt in the region of the left kidney. Five days later no tumor could

be found. During and immediately after the disappearance of the tumors the urine was

milky from pus.

Diagnosis.—Intermittent pyonephrosis; stenosis in pelvis or ureter, possibly from

stone. Advised nephrotomy and exploration of ureter.

Operation May 31, 1892. Nephrotomy in the interval between attacks. I desired

to operate during an attack, but evacuation took place the night preceding the operation.

Before the kidney was reached the spleen, which was somewhat movable, had to be pushed

up out of the way. On palpation, no stone could be felt in the kidney or the pelvis; the

latter felt like an empty sac. An incision was then made through the convex surface of the

kidney. On digital exploration some dilatation of the pelvis and calices was piesent, but

no stone could be found. Catheterization of the ureter was impossible. The pelvis was
now opened from its posterior surface. This revealed a valvular opening from the pelvis

into the ureter. The valve was divided transversely, and the ends of the incision united

l)y a suture. A bougie was inserted through the wound in the kidney and brought down
into the ureter and retained there for two days. The wound in the pelvis was united by
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sutures. The floating kidney was secured by nephrorrhaphy, the wound in the kidney

drained, and the usual dressings appHed. The patient recovered without fistula, and up

to the present time has had no return of the pyonephrosis.

Case IV.

—

Traumatic stricture of ureter close to its entrance into the pelvis of the kidney.

Intermittent hydronephrosis.

The patient was a man forty-seven years of age. Thirty-four years ago, in jumping

from a horse to the ground, on account of miscalculation of distance he sustained an injury

by a violent jerk, his feet not touching the ground, while his hands still retained hold of

the hames. He was in bed a month at this time, and after ten years the hydronephrosis

developed which eventually compelled him to come under my care. A year after the first

attack he had four or five attacks a year, lasting two or three days and then subsiding

rapidly, being followed by pus in the urine. I examined the patient on November 12,

1892, and found a tumor in the left kidney, and made a diagnosis of nephrolithiasis in the

pelvis or infundibulum, or pyonephrosis from stone or obstruction in the ureter.

Operation November 26, 1892. No tumor could at this time be felt. I made a lum-

bar nephrotomy, and found the kidney sacculated, but could find no stone in the pelvis or

caliccs. The ureteral entrance could not be found through the wound in the kidney. The
dilated pelvis was now incised on its posterior wall, but still the opening of the ureter could

neither be seen nor felt. The ureter was now isolated. Its upper end for 3^ inch was found

to be embedded in cicatricial tissue. Lower down, though small in caliber, the ureter was

normal. A longitudinal incision 1 cm. long was now made in the ureter just below the

cicatrix. The sound could now be passed easily down into the bladder, but when passed

upward, its progress was stopped by a stricture situated immediately below the pelvis.

The stricture was 1 cm. long, and the ureter below it was somewhat narrowed, not in one

place, but diffusely throughout its extent. The stricture was then incised up into the

pelvis. A plastic operation was now made similar to that of Heineke-Mikulicz for stenosis

of the pylorus; that is, the ureter was united to the pelvis on that principle. The pelvic

wound was united by sutures. No bougie was left in the ureter. A drainage-tube was

passed into the pelvis through the wound in the kidney. The usual external drainage was

employed and the wound united. The patient left the hospital in six weeks with the wound
perfectly healed. The urine at this time contained no pus visible to the naked eye. On
microscopic examination a few isolated pus-cells could be found in the sediment.

Remarks.—In all cases of pyonephrosis we may expect to find some
obstruction to the flow of urine in the renal pelvis, the ureter, the bladder,

or the urethra. If the obstruction is external to the ureteral opening in

the bladder, the pyonephrosis is double; if on one side, the obstruction

must be in the ureter or the pelvis of the kidney.

Lumbar nephrotomy for pyonephrosis has a mortality of 23.3 per

cent, and primary lumbar nephrectomy a mortality of 34 per cent.

(Tuffier). Secondary nephrectomy must be made to close the fistula

after some time has passed, but this should not be delayed until amyloid
nephritis of the other kidney has set in. The mortality from this opera-

tion is low—5.9 per cent. If we add the 5.9 per cent, mortality from
secondary nephrectomy to the 23.3 per cent, mortality from primary
nephrotomy, the total of 29.2 per cent, is still 7.8 per cent, less than the

mortality from primary nephrectomy, which is 37 per cent., and 4.8

per cent, less than the mortality from primary lumbar nephrectomy,

which is 34 per cent. Consequently, in pyonephrosis, nephrotomy is

the operation of choice (Tuffier).
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The disadvantage of nephrotomy as compared with nephrectomy for

pyonephrosis is that a fistula remains in 45 per cent, of the cases. This

means that after a time a secondary nephrectomy must be made. Fis-

tulas remained in 34 per cent, of the cases of calculous pyelitis and in

54 per cent, of the cases of non-calculous pyelitis. The smaller number
of fistulas in calculous pyelitis is to be accounted for by the fact that in a

certain number of these cases the stone prevents the passage of urine,

and with the removal of the stone the obstruction is removed. Where
there is no stone, simple nephrotomy will leave the impediment in all

cases. If in both calculous and non-calculous pyonephrosis we can re-

establish the permeability of the ureter, we may expect materially to

diminish the percentage of permanent fistulas.

Tuflier, in the discussion of pyonephrosis in his excellent monograph
on surgery of the urinary organs, which appeared in vol. vii of Duplay
and Reclus' Traite de Chirurgie in May, 1892, remarks: "It would be

interesting to know the condition of the ureter, the strictures, bands,

valve-formations that transform an open pyelonephritis into a tem-

porarily closed hydro- or pyonephrosis. As yet these investigations for

the intermittent pyonephrosis have not been made."

The Operation for Pyonephrosis

The operation for pyonephrosis should be nephrotomy, followed by
exploration of the ureter from the kidney or pelvis to the bladder, and,

if necessary, by a plastic operation for valves or stricture in the ureter.

A differential diagnosis is impossible before the kidney is incised. It

is often impossible to determine beforehand whether a stone is or is not

present; the number of stones; whether the stones are located in calices,

the pelvis, or ureter, or whether or not the obstruction is caused by a

valve, band, or stricture of the ureter. It is also impossible to know
beforehand the condition of the kidney tissue, whether it is totally de-

stroyed, filled with multiple abscesses, or if a greater or less amount of

functionally valuable tissue is present.

The operation for pyonephrosis must in a great number of the cases

be exploratory, and the urinary passages should be thoroughly explored

for stones, tumors, tuberculosis, stenosis, etc., from the kidney to the

bladder. That this exploration can be done successfully in case of

valve-formation at the pelvic orifice of the ureter or in case of stricture

near this region has been shown in the case reports above given.

I propose the following plan of operation, which I have followed out

in a number of cases

:

1. Lumbar incision, oblique, from the corner of the twelfth rib and
erector spinse muscle downward and forward toward the ilium.

2. Palpation of the kidney after detachment of the adipose capsule

and palpation of the pelvis.

3. Exploration of kidney by needle to detect stone is unreliable.

4. Excision of a piece of kidney tissue for microscopic examination.

5. The incision should be longitudinal, on the convex border of the
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kidney, and l^^to 2 inches in length, and may be made by the Paquelin

cautery or the knife. If possible, I make the incision guided by an
aspirator needle which has been introduced into the dilated pelvis to

explore for pus. Without such a guide it may be very difficult to find

the way into the non-dilated pelvis, as was shown in Case II, exploratory

ureterotomy.

6. Exploration through the renal wound by a curved steel urethral

sound, to detect stones in the pelvis and calices, is also unreliable. In

9 cases an existing stone was not found, and in 11 cases one or more stones

were extracted, but stones still left in the kidney, that is, incomplete

extraction. This resulted in 34 per cent, of permanent fistulas which
required later another operation for their closure.

7. Digital exploration of the pelvis and calices I consider the most
satisfactory method, and the one that will best secure against incomplete

extraction of stones. A narrow entrance to a dilated calyx can be dilated

or ruptured by the finger.

8. Exploration of the ureter as to its permeability should be done

from the renal wound by a long flexible silver probe (a uterine probe) or

an elastic bougie, either olive pointed or not. If the bougie passes into

the bladder, the examination is at an end.

9. The size of bougie that will pass through a healthy ureter is from
No. 9 to No. 12, French scale.

10. If the pelvic orifice of the ureter cannot be found from the renal

wound, it should be sought for by opening the pelvis—pyelotomy—or

by incising the ureter—ureterotomy.

11. Pyelotomy. A longitudinal incision, 3^ inch to 1 inch long, in

the posterior wall of the pelvis can be made while the kidney is lifted

upward against the twelfth rib. This procedure is easy if the pelvis is

dilated, but may be impossible if the pelvis is of normal size.

(a) Extraction of a stone in the infundibulum through an incision

in the pelvis is advised against by Tuffier on the ground that pyelotomy
increases the danger of the operation, and that union of the wound in

the pelvis is difficult. My experience in this regard is not in accord with

Tuffier's statement.

(6) The pelvic wound should be united by extramucous sutures.

12. Ureterotomy. A longitudinal incision from }/2 cm. to 2 cm. in

length is sufficient for the extraction of a stone which cannot be dis-

lodged upward into the pelvis, and for exploration of the ureter if the

pelvis is not dilated, and consequently not easily accessible.

The wound in the ureter may be closed with extramucous sutures or

may be left open. In either case the wound will close without causing

stenosis of the canal. A ureteral fistula is not to be expected if the

ureter is open between the wound and the bladder.

13. A valve or valvular stricture at the pelvic orifice of the ureter is

usually caused by lateral insertion of the ureter in a dilated pelvis. A
plastic operation upon the valve, in order to secure free passage of urine

from the pelvis into the bladder, can be performed through the incision

in the the pelvis, as shown in Case III.
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Kiister performed a similar operation on a valve, but finding a stric-

ture lower down in the ureter, he proceeded to resect the upper strictured

portion of the ureter, and united the cut end of the ureter below the

stricture with the pelvis.

14. A stricture in the ureter, if not too long, can be treated by a

plastic operation on the plan of the Heineke-Mikulicz operation for

stenosis of the pylorus, longitudinal division of the stricture, and trans-

verse union of the longitudinal wound.

This method of operating for ureteral stricture seems to me preferable

to resection of the strictured part of the ureter (Kuster's operation) , for

the following reasons:

(a) It is a more economic operation, and preferable when the elonga-

tion of the ureter is not sufficient to permit the two cut ends of the

ureter, after excision of the stricture, to come in contact without stretch-

ing.
. .

•

.

(b) It is easier to secure union of a ureter which has been incompletely

divided in a transverse direction. Tuffier's experiments on dogs gave

the following results: Six cases of transverse ureterotomy all failed; 4

cases of longitudinal ureterotomy were followed by a successful result

in 2 cases.

15. Resection of the upper end of the ureter and implantation of the

distal end into the pelvis has been performed in an important and in-

teresting case by Kiister, and the result was a brilliant success. His

method was to split and unfold the end of the ureter, and to implant it

into the opened pelvis, to which it was united with sutures.

In a similar case of stricture in the upper end of the ureter, especially

if the ureter were not elongated or the kidney movable, I should prefer

the plastic operation already described, as it is easier of technic, and as

it proved successful in my case of traumatic stricture in the ureter below

the pelvic orifice.

16. The ureter is accessible through an extraperitoneal incision, a

continuation of the oblique incision for lumbar nephrotomy, from the

twelfth rib down along and 1 inch anterior to the ilium and along Pou-

part's ligament to about its middle. This incision gives access to

the upper three-fourths of the ureter and down to within 1}^ inches or

2 inches above the bladder.

The vesical and lower pelvic portions of the ureter may be reached,

as Cabot, of Boston, has pointed out, by means of the sacral operation

or Kraske's method, modified by osteoplastic temporary resection of the

OS sacrum. In woman, the vesical portion of the urethra is accessible

through the vagina.

The vesical orifice of the ureter may be reached from within the

bladder by suprapubic cystotomy in man or by dilatation of the urethra

or suprapubic or vaginal cystotomy in woman.
In conclusion, I wish to cite literally the remarks made by Kiister at

the conclusion of his communication to the German Surgical Congress,

because I fully agree with Kiister and think that his remarks apply well

to my proposals of this evening. Kiister says:



SPECIMENS FROM OPERATIONS ON THE KIDNEY 647

"Gentlemen: When I bring this case before you, it is not to present

to you a curious operation or a curiosity in the line of operating. The
value of the observation appears to me to lie in the fact that it shows a

method by which it may be possible to avoid the mutilating and danger-

ous operation of nephrectomy in cases of pyonephrosis where and when
we do not know that the other kidney is perfectly healthy."

I would add—and a means to save or avoid some instances of per-

manent fistulas following nephrotomy for pyonephrosis or hydro-

nephrosis.*

* When I commenced to investigate the question of stenosis of the ureter and its

possible operative treatment, I did not know that Kiister had commenced work in the

same direction. The first publication of Kiister's case which reached me was his report

before the Twenty-first German Surgical Congress, June 8 to 11, 1892, which appeared in

the Centralblatt fur die gesammte Medicin for August 13, 1892.

My first operation for stenosis was performed at a clinic and described in a clinical

lecture given on May 31, 1892, at the Emergency Hospital, Chicago, for the Chicago
Polyclinic.



HYPERPLASTIC SALPINGITIS AND ITS
OPERATIVE TREATMENT BY

DRAINAGE*

Suppurative inflammation of the Fallopian tubes was, until the

beginning of the last decad, not studied in its details either as to etiology

or as to pathologic anatomy. The typical pyosalpinx—a closed, dilated

tube filled with pus, effecting rupture into the peritoneal cavity and
peritonitis, or extension to the surrounding organs, and local pelvic in-

flammation, with or without abscess formation—was then regarded as a

common form of the disease.

A. Martin first called attention to the fact that in some cases of sal-

pingitis there was no dilated tube filled with pus, but a thickened wall

surrounding a normal or narrow lumen in which only a slight amount of

secretion was contained. We owe to Martin, to a great extent, through

work by himself and his pupils, the detailed knowledge of today of the

pathologic anatomy of suppurative salpingitis. Kaltenbach, in 1885,

described a case of gonorrheal salpingitis, with stenosis of the canal and

consecutive hypertrophy of the muscularis. The patient had suffered

from attacks of excruciating pain preceding menstruation; she would roll

on the floor and cry out loud—would scream like a maniac. The right

extirpated tube was as thick as a finger and rigid; the fimbriated end

was closed, and the narrow canal contained only a little blood. The
thickness of the wall was due to an enormous hypertrophy of the mus-
cular coat. Kaltenbach explained this muscular hyperplasia as a result

of overwork of the muscular coat of the tube in trying to evacuate the

contents into the uterus through the stenosed portion of the tube.

Kaltenbach had expected to find a typical pyosalpinx, and was surprised

to find no dilatation of the lumen of the tube.

Orthmann, in an excellent paper on the pathology of the tubes, using

the material from A. Martin's private clinics, and A. Martin, in a paper

read in Berlin in 1886, state that thickening of the wall of the tube is

commonly found in chronic salpingitis, and is due to a diffused granu-

lated infiltration of the whole wall of the tube; rarely to hypertrophy

of the muscular coat.

From an anatomic point of view Martin made a distinction between

catarrhal, interstitial, and follicular salpingitis.

In endosalpingitis catarrhalis the mucous membrane is thickened by
small-celled infiltration below the undestroyed epithelium.

* Med. Record, 1893, vol. xliii, p. 678.
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In interstitial salpingitis the whole wall is the seat of the infiltration;

the tube is hard and stiff, and thick as a lead-pencil or a finger.

In follicular salpingitis the tube is elongated, tortuous, not dilated,

and contains a small amount of mostly serous, often bloody, fluid. The
wall of the tube is thickened sometimes to 13^ or 2 cm., is rigid, and does

not collapse when the tube is cut across. The thickening of the tube is

due to small-celled infiltration and young connective tissue that sep-

arates the muscle-bundles and contains dilated vessels which are either

empty or filled with blood, sometimes to such an extent as to rupture

and cause small ecchymoses. In the wall are also to be found small

abscesses and cystic spaces. A plastic peritonitis unites the tube with

all its surroundings, intestines, uterus, and walls of pelvis, and makes the

convolutions of the contorted tube adhere to each other so as to form a

tubal tumor, as it is often termed. This tumor is from the size of a

hen's egg to that of a fist, and consists of the convolutions of the diseased

tube united into one mass, in which the canal runs as a labyrinth which

is hard to unravel even on a careful postmortem dissection. The lumen

may be locally narrowed so as to admit only a hair and maybe surrounded

by dilated round spaces.

I will first describe a typical case of this kind, treated in the usual

manner by extirpation

:

Case I.

—

Synopsis.—Gonorrheal injection eleven years ago; symptoms of salpingitis

over ten years ago, increasing in severity; considerable aggravation for the last year and a half.

Extirpation of the left tubal tumor by laparotomy; recovery.

History.—Mrs. A. F. A., of Chicago, twenty-nine years of age, married, does her own

housework. She has been married nine years, has no children, and has had no miscarriages.

Menstruation commenced at the age of thirteen and was regular until sixteen, when it

disappeared for a time after bathing in the lake. During this time she had diphtheria

and was sick in bed for five weeks. At the age of eighteen she was exposed to gonorrheal

infection and a purulent discharge from the vagina followed, which remained for years.

An attack of typhoid fever was followed by weakness for one year. After her marriage,

at twenty, menstruation became copious, and was accompanied by intense pain in the

back and hips. One year and a half before her marriage, while lifting a heavy trunk, she

felt a sudden pain in the left inguinal region, followed by chills and fever, confining her to

bed for two months. After this there would be some pain in the left lower abdomen now

and then, sometimes extending over to the right side, and she never since has regained her

full health. During the last ten years the pain would occasionally increase so as to force

her to stay in bed for some days about once every two months. In the fall of 1890 a more

severe attack of pelvic cellulitis came on, with chills and fever, pain, tenderness, swelling

of the lower part of the abdomen, and frequent painful micturition. She was in bed for

six weeks, but remained disabled from persisting pains, weakness, and nervousness. In

May, 1891, a similar attack kept her in bed for two weeks. Her family physician. Dr.

Otto, of Chicago, finding a tumor to the left of the uterus, sent her to me for operation in

June, 1891.

On examination I found the patient somewhat pale, moderately well nourished, with

the organs of the thorax and upper abdomen normal. No fever. There was pain in the

pelvis minor, chiefly on the left side, aggravated by walking or being on the feet much,

which incapacitated her for domestic work.

Examination of the abdomen revealed tenderness above the symphysis, most pro-

nounced to the left, where a tumor was felt. Vaginal examination showed the uterus dis-
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placed somewhat to the right by a tumor the size of an orange; it was even on the surface,

hard, not fluctuating anywhere, located in the left broad ligament high up, and connected

with the left side of the uterus, so as to permit of only slight mobility between them. There

had never been any discharge of pus from the rectum, and rectal examination showed no

softer points on the posterior surface of the tumor. Puncture by a fine aspirator needle

through the vagina brought from high up about a teaspoonful of pus, and was followed by

fever for twenty-four hours.

The diagnosis was pyosalpinx gonorrhueica buried in pelvic exudate, and extirpation,

or rather exploratory abdominal section, was advised.

Fig. 76.—The tube: 2, 2. Tubal canal; 3, thick wall.

Operation June 22, 1891, in the Emergency Hospital. A median incision was made,

from the symphysis to near the umbilicus, and a transverse division of the rectus muscle

was made low down. I found a tumor the size of an orange, covered with omentum, after

detachment of which enucleation was effected with some difficulty by the fingers. The

tumor finally came out as a mass, no pedicle was found, and a number of vessels had to be

ligated subsequently. The right ovary and tube were found to be apparently healthy,

and were not removed. It was impossible to cover the rather extensive bed from which

the tumor was enucleated with folds of peritoneum from the broad ligaments; therefore

drainage with iodoform gauze surrounding a glass tube was employed.

J--i

Fig. 77.—The tube: i, The surface; 2 and 3, the lumen; 4, dilatation of lumen; 5, tear in removal.

For three days after the operation there was slight elevation of temperature to 101.5**

F. and some vomiting, but at the end of the third day the symptoms subsided. The day

following the operation the patient asked for beer, which she kept down, and she took from

one to three pints of beer a day during the first week, while milk, tea, and other liquids were

vomited. The glass drain was removed on the fourth day, and the gauze drain on the

twelfth day, and she left the hospital five weeks after the operation.

Her present condition now, one year later, is perfectly satisfactory, as shown bj' an

examination on August 19, 1892. She gained some 20 pounds in weight in the two months
succeeding the operation, and has retained that weight since. Menstruation reappeared
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in the third month, and has been regular and painless ever since. Sometimes she feels

slight pains low down in the pelvis, but these are only transitory. She can be on her feet

Fig. 78.—I, Thick peritoneum; 2, 2, lymphoid cells; 3 and 4, chronic phlebitis and periphlebitis; s> S. di-

lated vessels; 6 and 7, tubal wall.

all day and do her housework, except the washing. Cohabitation is only occasionally

accompanied by slight pain, and in general she thinks that her health is better now than

it was even before her marriage.

Fig. 79.— I, I, Cavity filled with pus or mucus; 2, coagulum; 3, embryonal tissue in wall; 4, tubal wall.

Description of Specimens.—For gross appearances see Figs. 76 and 77. The
extirpated tube forms a globular tumor the size of an orange, one side convex, the other
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more flattened. On the convex side and along the borders are seen longitudinal ridges the

thickness of a finger, forming a bas-relief on the surface, running in curves interwoven with

Fig. 80.— I, 1, and 2, Round-cell infiltration in wall; 3, 3, 3, tissue of wall; 4, 4, 4, 4, 4, vascular spaces.

one another. These are the convolutions of the elongated, thickened, and contracted tube,

which have been united by connective tissue into one globular tumor. Incision along the

top of the ridges shows the thickened wall of the tube, and leads into the open, not much

Fig. 81.— 1, I, and 2, 2, Tissue of tubal wall with islands of infiltration (2); 4, 4, cellular infiltration; s,

S. S> S. mucosa with epithelium and with dilated capillaries.

dilatetl, canal that remains patulous when opened into longitudinally or divided trans-

vcMscly, on account of the rigid condition of the thickened wall. The canal contains a

slight amount, less than a teaspoonful, of pus or mucopus. The tumor is not of uniform
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caliber, but with round spaces alternating with narrower spaces, especially on the con-

vexity of the curves of the convolutions. The abdominal end of the tube is closed and

buried in the mass of the tumor. The ovary I could not find. The uterine portion of the

tube is dilated and presents as a round opening on the flat surface of the tumor, where it

has been torn across during the enucleation. The thickness of the wall of the tube varies

from 3 mm. to 1.5 cm.

Microscopic Examination (Figs. 78, 79, 80, and 81).—The peritoneal portion shows

thickened peritoneum in the shape of a layer of old fibrillary connective tissue. Below

this, in the subperitoneal tissue, are numerous lymph-spaces partly filled with, but all of

them surrounded by, a layer of granulation cells or lymphoid cells. This shows a chronic

subperitoneal lymphangitis. After this comes a layer of young connective tissue rich in

cells, with thickened vessels and small-celled infiltration in many of the perivascular spaces

(chronic periphlebitis). Below this thickened peritoneum and subperitoneal tissue the

muscularis is seen. It is not particularly hypertrophic, neither are the muscular bundles

separated by layers of young connective tissue to any appreciable extent. In the wall

inside of the muscularis is an irregular cavity filled with pus or mucous matter,

as seen in the coagulum adherent to its wall. The wall consists of a layer of embryonal

tissue with the cells so numerous as to permit almost no stroma to be seen between them.

I am uncertain whether this cavity is an abscess in the wall of the tube or an occluded

space of the irregular lateral sinuosities of the lumen, on the mucosa of which the epi-

thelium has been destroyed. Both of these conditions—miliary abscess and occluded

spaces—are found in the walls of such tubes (Martin) . The submucosa is the next stratum,

and consists of a very thick, uniform mass of young connective tissue with spindle-shaped

cells. It is rich in small and large vessels, the walls of which, arteries as well as veins, are

thickened. The vessels are not dilated, but in a number of perivascular spaces are seen

groups of leukocytes, showing that inflammation is going on, or at least a formative proc-

ess tending to increase of the hyperplasia of the wall. The inner and last layer is the

mucous membrane, or what is left of it. The epithelium has disappeared and the mucosa

appears like a heavy layer of embryonal tissue packed with leukocytes or lymphoid cells.

A considerable number of large, thin-walled vessels, probably dilated capillaries, filled or

distended with blood, give the tissue an almost angiomatous appearance. In some places

the dilated vessels have ruptured, and islands of extravasated blood are found. Between

the dilated and filled vessels numerous empty capillaries are also seen. There is an enor-

mous vascularity in this innermost layer of the tubal wall.

This specimen represents an average form of chronic salpingitis.

The whole wall of the tube is thickened in the majority of cases. Orth-

mann found it to be so in all of his 8 cases of "salpingitis purulenta."

But he also found it in at least 8 of his 9 cases of "salpingitis catarrhalis."

Looking carefully over the detailed description of Orthmann's 9 cases of

salpingitis catarrhalis and the following 8 cases of salpingitis purulenta,

I am unable to see any difference in the anatomy of the diseased tubes,

and I do not understand how he differentiates between the two forms.

In both classes of cases we find the thickened tube either straight and
not elongated, or elongated and convoluted, the convolutions uniting to

form a tubal tumor.

A. Freund has probably given the best explanation of the fact that

the tube in some cases takes on the straight and in others the convoluted

form. In his beautiful investigations of the development of the Fal-

lopian tubes in intra-uterine and after-life he found not infrequently an
arrest of development on one or both sides in adult females. He found
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the tube as follows: A short, narrow, uterine portion, followed by two to

four convolutions, which were sometimes spirally contorted so as to form

a number of multiple loops, like the old post horn. This is the shape of

the tube normally found in the fetus and new-born child, and when
found in the adult, signifies that the tube has been arrested at an early

stage of development as far as the change in shape is concerned. Freund
points out that a tube of this shape is less liable to empty its contents

than a normal straight one. This condition consequently predisposes

to retention of secretion, and makes the tube, when injected with gono-

cocci or pus-microbes, less apt to pass through an attack of inflammation

spontaneously.

It is natural to suppose that a tube of the shape described by Freund,

when infected, would easily be transformed into a tubal tumor, as was

the one described in my case.

N. Savinoff has described a well-marked case of a thickened, non-

contorted tube. He names the disease " salpingitis chronica productiva

vegetans." This name, although somewhat long, is a correct one, but

it does not apply to a singular or rare form of salpingitis, as his case

does not differ from the common chronic salpingitis as described by Mar-
tin, Kaltenbach, Orthmann, Cornil and Terrillon (salpingitis purulenta),

Gottschalk, and others. Boldt, in a short and excellent paper on the

pathology of the tubes, uses the term interstitial salpingitis, as first

proposed by Martin. Orthmann attempts to make a rigid distinction

between salpingitis purulenta and pyosalpinx. The pyosalpinx is a

dilated tube filled with pus, and requires for its existence closure of the

ostium abdominis or a stenosis somewhere in the canal. He regards

pyosalpinx as the first stage of a purulent salpingitis where the mucous
membrane is destroyed by pressure and the remainder of the tubal wall

thickened. I have extirpated more than once a typical pyosalpinx

where the epithelium was well preserved and the wall of the dilated

tube little if at all thickened.

It seems to make little if any difference whether the pyosalpinx is

due to infection with the gonococcus or with the pus-microbe. In

Orthmann's 8 cases of salpingitis purulenta the origin was found to be

gonorrhea in 3 cases and puerperal infection in 3 cases, and there was no
particular difference in the pathologic anatomy of these tubes.

In the treatment of salpingitis it must be borne in mind that the

majority of cases recover under conservative measures—rest, antiphlo-

gosis, and so on. Martin states that in his series of 287 cases, over four-

fifths recovered without operation. But the minority of obstinate cases

that have proved refractory to conservative treatment require operation.

Abdominal extirpation of the diseased tube, as inaugurated by Law-
son Tait, is today in the hands or the profession all over the world. The
removal of a pyosalpinx or a tubal tumor is sometimes easy, but often

difficult, and in some cases absolutely impossible. The difficulty and
consequent danger depend mainly upon the relation between the tube

and the intestines. Adhesions to the sigmoid flexure or to loops of small

intestine may be so extensive as to render it impossible to loosen the
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intestine without rupture of its wall. Perforation of the pus cavity into

the bowel and a communication between them, characterized by periodic

evacuation of pus through the rectum, is another danger, and is, in my
opinion, so grave as to contraindicate abdominal extirpation. It is

probably more often a peritubal abscess than a perforated dilated tube

that opens into the bowel.

A peritubal abscess, with the thickened tube adherent to or embedded
in its wall, has been removed in toto with the diseased tube in a number
of Martin's cases.* Martin says that, " verhangnissvoll," the cases with

extensive intestinal adhesions or perforation into the intestine are severe

or difficult. In 3 out of 12 deaths from a series of 61 operations this

complication was found. Martin regards the danger of infecting the

peritoneal cavity with pus from a tube ruptured during extirpation as

less than the danger from extensive adhesions to the intestines. Leopold,

who in 1886 operated on 5 cases with 3 deaths, met with a case where,

after the removal of the right appendages, he found it impossible to re-

move those on the left side. He fears, besides the infection from the

tube, hemorrhage from the severed adhesions. Martin, at the Congress

in Copenhagen, stated that he had met with cases where extirpation was
impossible, and considered the operation more grave than the removal of

ovarian tumors.

It is of little practical value to consider the mortality of removal of

diseased tubes by laparotomy, because of the above-mentioned difference

in the cases.

Westermark gives a mortality of 8 per cent, from 489 operations re-

ported by 8 operators. Gusserow had 1 death in 31 cases; Wylie, 2

deaths in 14 cases, both of which were in a series of 8 cases of pyosalpinx;

Rosthorn, 2 deaths in 40 cases—the cause of death in both cases was
overlooked injuries to the intestine during the extirpation; Martin had
12 deaths in 61 operations, in 3 of which, as above stated, intestinal com-
plications were present; Boldt, 8 deaths in 112 cases; Kiimmel, 1 death

in 10 cases; Pozzi, 1 death in 26 cases; Keith, no deaths in 33 cases;

Leopold, 3 deaths in 5 cases.

It is easily seen that the mortality varies with the character of the

cases operated upon, and that the most skilful operator will have a

higher mortality when he happens to meet the more severe cases, and
when removal is effected in spite of the difficulties in the given case. To
draw the line where removal should be abandoned as too dangerous is a

clinical problem for which no rule can be laid down.

What can be done or has been done in the cases that have been

abandoned as impossible? Martin advises that the opened sac be closed

after drainage is established down into the vagina. This method of

operating is applicable only to the cases where a pus-containing cavity,

dilated tube, or abscess exists. As above stated, there is no such cavity

in many cases. Drainage of the tube through an opening in the vagina

is proposed by Munde as the primary operation to be attempted when
the tube is accessible from below. Munde states as follows: "I have

* Orthmann, Cases XII, XV, and others.
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had a number of these cases, and by persistence and perseverance have

succeeded in curing them, although the drainage-tube had to be worn for

a number of months."

This operation is apphcable only to cases where a cavity filled with

pus is present. It will be impossible to enter from the vagina the com-

paratively narrow canal of a tubal tumor in a hyperplastic salpingitis.

Drainage of a non-dilated tube can be obtained from the abdomen
with beneficial results, as is shown in the following case

:

Case II.

—

Synopsis.—Gonorrheal infection two years ago; nine months ago increase in

endometritis; seven months ago pelvic cellulitis terminating in abscess, aspiration through the

vagina; three months ago opening of abscess into the bowel; periodic evacuation of pus p^
anum; abscess inaccessible from the vagina. Laparotomy; no pus found; operation in two

tempos; opening and drainage of the non-dilated tube; recovery.

History.—Mrs. A. W., of Sheboygan, Wis., entered the German Hospital November

12, 1891. She is twenty-eight years of age, married eight years. No hereditary disease

in her family; both parents are alive; she has 10 brothers and sisters, all in good health.

As a child she had measles and scarlatina, otherwise she was always healthy. Menstrua-

tion commenced at the age of fifteen, and was always regular. She was married when

nineteen years of age, has 3 children healthy—seven, six, and three years of age. Her

husband had gonorrhea two years ago, and transmitted it to his wife, who suffered from

the usual symptoms of an acute attack of the disease. Nine months ago, in February

1891, there came on an increased purulent discharge from the vagina. It would lessen

after menstruation, which continued to be regular as to time and quantity, and was never

accompanied by any unusual amount of pain. Seven months ago, in April, 1891, she was

taken with chills, fever, and pain in the left hypogastric region and had to go to bed. Three

days later a profuse discharge of pus from the vagina came on, as she states, suddenly, and

then the fever decreased somewhat, but the pain and tenderness forced her to stay in bed.

After a few weeks the fever again increased, she became emaciated, and the lower part of

the abdomen became swollen and hard. About the end of May a physician opened an

abscess through the vagina without an anesthetic, and evacuated over one quart of pus

mixed with blood. Toward the end of June she got out of bed and was around for about

two weeks. The pain, however, returned and made her go to bed for days at a time off

and on. The growth in the lower abdomen had disappeared when the abscess was opened,

but when the pain returned she again felt a tumor in the left hypogastrium, smaller at first,

but later increasing in size to that of a cocoanut. In August, 1891, she began to notice

periodic evacuations of pus through the rectum, followed by a decrease in the pain and in

the size of the tumor. In September and October she passed most of the time in bed.

The abscess would discharge through the bowel two or three times a week. The swelling

increased to the size of a child's head, and the pain became more intense toward the end

of two or three days, then during the night the pain would disappear, the swelling decrease,

and in the following evacuation of the bowels a noticeable quantity of pus could always be

found. She never ncjticed any difference in the fever at such times. This condition con-

tinued until the time I first saw her.

Present Condition.—She is rather emaciated, the muscles of the extremities being

flabby; face pale; pulse, 100; temperature, 99° F. in the evening, normal in the morning.

Heart and lungs normal. The urine contains no albumin or sugar. Examination of the

aljdomen reveals a tumor in the left hypogastric region, which extends from the symphysis

pubis upward for 3 inches, and from the median line 4 inches outward into the iliac region.

The tumor is round, hard, apparently solid, slightly tender on pressure, and has a smooth,

nou-nodiilatcd surface.

The vaginal portion of the uterus is pushed to the right side, but is at a normal dis-
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tance from the introitus. On the left side of the vaginal portion, and high up, is felt a

hard, immovable mass, filling the upper portion of the small pelvis. The upper part of

the neck and the body of the uterus cannot be felt as distinctly separated from the tumor,

and the uterus is immovable in all directions. Bimanual palpation reveals no fluctuation

or softer portions of the tumor, and immobility, or only a very indistinct mobility of the

whole mass.

Rectal examination reveals the hard, non-nodulated tumor behind and to the left of

the uterus, high up in Douglas' fossa. No signs of a perforation opening can be found

between the rectum and the tumor, which is only moderately tender to pressure on its

lower surface. Neither ovaries nor tubes can be felt.

Diagnosis.—Pyosalpinx on the left side, and probably an abscess in the left broad liga-

ment communicating with the intestine above the rectum.

Plan of Operating.—I wished to drain the abscess cavity. This was inaccessible from

the vagina, as it was situated high up behind the uterus; it could probably be reached from

above the symphysis without opening into the peritoneal cavity. If there was a free

peritoneal cavity anterior to the abscess, I wanted to open in two tempos. I did not intend

to extirpate the tube at this time, on account of the communication with the bowel, but

I intended to close the abscess by drainage, and then, if needed, later on, when inflammation

had subsided, to remove the offending appendages. I further waited for a day when the

abscess cavity might be expected to be distended by pus, in order to make it more easy to

find by an aspirator syringe the place of the abscess where the opening should be made.

Operation November 17, 1891. First tempo: Laparotomy. Assisted by Drs. Gold-

spohn and Bernauer. An incision nearly 5 inches long was made at the left lateral border

of the rectus. The free peritoneal cavity was found, and after the introduction of a sponge

the parietal peritoneum was stitched to the skin.

Exploration of Tumor.—On its anterior aspect was found a bluish, transparent, thin-

walled cyst, the size of a hen's egg. This was opened, and clear serous fluid evacuated;

the thin cyst-wall contained vessels, and was smooth on both the outer and inner surface.

A smaller cyst, the size of a hazelnut, with transparent walls, showed through its wall a

whitish piecipitate that moved in the clear cyst fluid upon change in the position of the

cyst. This was ligated at its base and removed. Thus I reached the surface of the solid

tumor, but scarcely a square inch above the larger cyst was accessible. The remainder

was covered with adherent loops of intestine as follows: Upward loops of small intestine

were firmly adherent to and covered the tumor; down toward the symphysis the sigmoid

flexure was distended over the tumor from side to side, and so short and diffused were the

adhesions that the intestine was immovable—almost stretched out over the tumor. The
left side of the tumor was, in a similar way, covered with the upper portion of the sigmoid

flexure; the remainder of the anterior aspect of the tumor was covered with adherent

omentum. By separating this from around the base of the large cyst, a space of 2 square

inches of the surface of the tumor was uncovered. The surface of the tumor was appar-

ently solid, showing no softer places designating abscess wall; it was uneven, and showed

convolutions in relief over the surface. The tumor consisted of rather hard and resistant

tubal convolutions, the thickness of a finger, grown together into one mass large enough

to fill the whole pelvis minor. It was impossible to distinguish the uterus or right tube and

ovary in the mass.

Puncture with an aspirator syringe with long needle in six different directions and

places gave no pus, but only blood. As I was unable to find any abscess cavity, I resolved

to make another attempt, at the second stage of the operation, in two tempos, and if no

abscess cavity was reached, to open into the cavity of the tube and drain it. Stitching of

the peritoneum to the surface of the tumor had to be done by loosening flaps of parietal

peritoneum from the anterior abdominal wall, as the surface of the tube could not be

brought readily into contact with it. I use this flap operation whenever a deep-seated

suiface, as, for example, a small or contracted gall-bladder, has to be isolated from the

42
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general j>eritoneal cavity for an opening in two tempos. A surface of 2 square inches was

prepared in this manner by stitching the peritoneal flaps to its periphery. A place on the

top of the most central ridge or knuckle was marked out by a silk stitch left long, as the

place where I would open into the cavity of the tube. I have found it convenient, in the

operation in two stages, whether for peri-uterine abscess or for opening into a gall-bladder

or any other cavity or organ, to mark out the exact place for the intended incision, or, as

I mostly use the opening with Paquelin's cautery-knife, by a silk suture left long. If the

excluded space is small, it may be exceedingly difficult to find it at the second stage of the

operation, four to eight days later, when, after removal of the iodoform gauze, the whole

wound is a uniform red granulating surface, and thus the anatomic landmarks have dis-

appeared, at any rate as far as color of the organs or tissues is concerned. The final steps

consisted of union of the superfluous portions of the abdominal wound, packing with iodo-

form gauze in several places, hiding the guiding suture between them, and the application

of an antiseptic dressing.

The operation was entirely unsatisfactory. Enucleation of the tubal tumor was

hardly possible with the adherent condition of intestine described above, and was not

tried on account of the communication with the intestine.* No pus was found, no abscess

cavity or dilated tube to drain, but only the knuckles of thickened tubal convolutions were

seen. It might have been preferable to do vaginal extirpation or morcellement of the

uterus (Pean) to evacuate pus from within or around the tube.

Opening into the pyosalpinx on the seventh day, November 24th. The patient was

anesthetized and the gauze removed from the wound. The wall of the emptied cyst

formed a red, granulating mass the thickness of a finger, above which was the guide suture

on top of the ridge of the convolution of the tube running from the right and upward down
to the left. Exploration with the syringe and long needle did not bring out pus. In-

cision with the Paquelin cautery-knife, % to 1 inch long, was made at the place of the guide

suture in the direction of the tubal convolution. At a depth of 6 or 8 mm. was found a

narrow cavity from which came a few drops of odorless, yellowish, thick mucus. A probe

inserted into the opening passed upward and to the right 2 inches in a narrow tract, and a

similar distance in the opposite direction down toward the symphysis pubis. A small

rubber drainage-tube, 4 mm. in diameter, was the largest that could pass, even after dila-

tation with a long forceps. Two drains were inserted 2 inches in each direction into the

tube. Dry antiseptic dressing was placed over a packing of iodoform gauze.

Remarks.—I intended to drain the tube in the hope of closing the communication with

the bowel; but on opening the tube, it was foimd that it did not communicate with the

intestinal tract, as the contents were odorless. A peritubal abscess cavity could not be

opened, because it was not found.

The after-treatment consisted only in changing the dressings and washing the woimd

;

no washing out through the drains was done, as they entered no cavity.

In January, after a gradual improvement locally and in general health, the patient

began to sit up. The wound closed about the middle of January, 1892, eight weeks after

the operation.

February 12, 1892: The abdominal wound is closed, except a fine fistulous opening at

the upper border, from which a little pus comes out once in a while. Pressure on the

abdomen causes no pain whatever, and no tumor or swelling can be reached even by deep

pressure on and below the promontorium. Vaginal exploration shows the uterus some-

what movable up and down, and the cervix and body can be felt to be somewhat enlarged

when held between the fingers of the two hands during bimanual exploration. Rectal

exploration reveals some adhesions posteriorly, but the uterus can be moved more than

* Wit: "Ubcr Durchbruch von Pyosalpinx nach aussen," Zeitschr. f. Geb. u.

(^yiiakol., 1889, vol. xvi, p. 318.
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}/2 inch. The left uterosacral ligament is shorter and more rigid than the right, and the

left half of the posterior culdesac is shorter and more rigid. On account of rigidity and

adhesions the ovaries and tubes cannot be felt distinctly; but I can get the fingers of the

right hand above the symphysis, and the fingers of the left hand in the rectum and vagina,

near enough together to insure that there can be no abscess or considerable tumor between

them.

February ISth: She has gained 14 pounds in weight, walks about all day without pain,

and has regained her strength. The appetite is good. For the last two months there has

been no evacuation of pus from the rectum and no peritoneal swelling at the seat of the

tube.

Abdominal examination shows that the tumor has disappeared, so that the hand above

the symphysis can pass deep down into the small pelvis without feeling any hardness or

tumor.

The vaginal portion is in nearly normal position; the uterus is movable 1 inch; the

right broad ligament movable and normal; the left broad ligament is thicker and less

movable, and high up there is felt a nodular, hard tumor, the tube the size of a walnut; it

is painless on pressure and on moving the uterus.

The patient left for her home with the advice to have the appendages removed if any

symptoms in the future should call for surgical interference.

August loth: She is as yet in perfect health.

Conclusions.—In conclusion I will state that it is not my intention to

propose drainage of an infected Fallopian tube as a substitute for its

removal. When Munde proposes to drain the Fallopian tube from the

vagina as a conservative measure, to avoid the more dangerous operation

of laparotomy, it is doubtful whether his cases prove that drainage of the

Fallopian tube is effective or not, as it is impossible, by opening through
the vagina, to see or know whether the tube or a peritubal abscess has
been opened into. But it is possible that in some of the cases the cavity

of the tube was drained, which would tend to prove that this measure is

effective in abating the salpingitis as well as the surrounding pelvic in-

flammation. To drain a tube with the view of restoring its activity or

usefulness is a measure for the advocacy of which no data as yet exist.

But the case mentioned above, together with Munde's experience,

makes it probable that drainage of an infected tube may be effective in

bringing the inflammation to an end. In cases of impossible or difficult

extirpation, and when the tube or a peritubal cavity communicates with
the intestinal canal, which latter condition is regarded by T. Veit as

an absolute contraindication for removal, I believe that drainage of the

tube, if the latter be not accessible from the vagina, should be resorted

to by abdominal section.

The operation in two tempos for such cases is also advocated by
Winter as exceedingly safe; no pus need enter the peritoneal cavity;

the tubal convolutions can be distinctly seen, and the place for opening
into the tube may be marked out by a guide suture. When drainage

of the tube has brought about cessation of the parasalpingitis and closure

of the abscess communicating with the bowel, and the uterus is again

movable, we have more favorable conditions for extirpation of the offend-

ing tube when this operation becomes necessary.
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SURGERY OF THE URETER*

Anatomy

The ureter is a cylindric muscular canal, in the living subject prob-

ably contracted to some extent, with a rather uniform diameter of 3 to 4

mm. throughout its entire extent from the pelvis of the kidney to the

bladder. It varies in length from 11 to 133^2 inches according to

Henle;-^t 10 to 12 inches according to Tanquary,^^ cited by Van
Hook,^^ and Tanquary states that it never exceeds 15 inches.

Its course is straight or slightly curved as it passes down from the

kidney, and its direction is somewhat oblique toward the median line.

The curve described is sigmoid; above the small pelvis the slight con-

vexity is toward the median line, while the pelvic portion is more strongly

curved,—almost the arc of a circle (Tanquary), with its convexity di-

rected toward the lateral wall of the pelvis,—until it finally reaches the

neck of the bladder, the wall of which it penetrates so obliquely that it

runs for J^ or % inch between the muscular and mucous coats

(Cabot^). In the male it crosses the vas deferens on the posterior wall

of the bladder; in woman it crosses the cervix and enters the bladder at

a point midway between the meatus urinarius and the cervix.

The canal is not absolutely uniform in caliber throughout its entire

course; Halle^^ and Tanquary have pointed out that in normal subjects

it is narrowed in three places, namely: (a) At a point between Ij/^ and
2}^ inches from the pelvis of the kidney; (b) at the junction of the pelvic

and vesical portions; and (c) at the place where it crosses the iliac artery,

found in three out of five subjects. These localities correspond with the

places where small stones from the kidney have been found to be ar-

rested.

In the same connection it is well to remember the variations in the

upper end of the ureter, as pointed out by Hyrtl.^^ In the first variety

there is no pelvis, but the ureter divides into two branches without

dilatation at the point of division, each branch having a caliber a little

larger than that of the ureter. In the second variety there is a pelvis

—

that is, a funnel-shaped dilatation at the point of division. The upper
portion is the smaller, and terminates in three short calices; the lower

and more voluminous portion terminates in four or five calices. In

the third variety there is only half a pelvis; that is, the lower branch

* A short resume, made by request of the President of the American Surgical Associa-
tion, to introduce the discussion on this subject at the annual meeting of the association.

May, 1894. Trans. Amer. Surg. Assoc., 1894.

t See bibliography at the end of article.
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divides and is funnel shaped, forming a narrow pelvis which terminates

in one, two, or three short calices; while the upper is not dilated, and
extends to the upper portion of the kidney as a continuation of the ureter.

The ureter not uncommonly divides far below the kidney, between the

kidney and the bladder; sometimes there is no division at all, and two
separate ureters enter the bladder.

There is one variation in the point of entrance of the ureters into the

bladder which is of especial practical importance, namely, those cases,

few in number, in which the ureter, instead of entering the bladder high

up or low down, posterior to the sphincter of the urethra, opens into the

latter at or near its external orifice or even into the vagina (Secheyron^'')

.

This anomaly causes a congenital partial incontinence of urine, for the

relief of which successful operation has been performed.

In passing down from the large to the small pelvis the left ureter lies

between the vertebra and the psoas muscle, while on the right side, on
account of the vena cava inferior, the ureter is situated a little more
laterally.

The relation of the ureter to the peritoneum is an important con-

sideration in the surgical anatomy of the ureter. This was first carefully

studied by Cabot, who pointed out that in the extraperitoneal operations,

especially in fat subjects, it is extremely difficult to find and recognize

the ureter in the deep wound, unless guided, for instance, by the presence

of a stone. The ureter is adherent to the peritoneum, and always follows

it when it is stripped up from the parts behind. This fact has occasion-

ally been mentioned before by Crampton,^^ Twynam, and others, but

the condition was not studied until Cabot made microscopic sections of

the ureter and peritoneum, and demonstrated that the ureter is bound to

the under surface of the peritoneum by fibrous bands.

Cabot further pointed out that the relation of the ureter to that part

of the peritoneum which is adherent to the spine is rather constant, the

ureter being situated just external to the line of adhesion. J'herefore

when the operator has stripped up the peritoneum and reached this

point, he will find the ureter on the stripped-up peritoneum a little ex-

ternal to it. On the left side the distance from the line of adhesion to the

ureter is from Yi inch to 1 inch, while on the right side the distance is

somewhat greater, owing to the outward displacement of the ureter by
the interposition of the vena cava inferior between it and the spine.

As a guide in the palpation of the ureter on the living subject in

examining for stone, dilatation, or extravasation consequent upon rup-

ture, the following landmarks are given by Tourneur^^ (cited from Tuf-

fier^^) : The course of the abdominal portion of the ureter in the large

jielvis corresponds to a vertical line erected upon a point at the junction

of the internal and middle thirds of Poupart's ligament. Tourneur
considers its direction vertical from the border of the kidney down to the

small pelvis, over the brim of which it passes 43^ cm. from the median
line. The exact location of this point is the intersection of a horizontal

line drawn between the anterior-superior iliac spines and a vertical line

passing through the pubic spine. At this point, under favorable cir-
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cumstances, a dilated or tender ureter may be felt by gentle, steady

pressure backward upon the abdominal wall until the resistant brim of

the pelvis is reached.

The vesical portion of the ureter can be palpated in man through the

rectum. Guyon-^ has called attention to the exquisite sensitiveness of

this portion of the ureter upon rectal exploration in cases of stone, even

wheii located high up. In woman vaginal examination permits the pal-

pation of the ureter to an extent of 2 or even 3 inches, as it runs in the

broad ligament in close relation to the upper wall of the vagina (Cabot)

.

Surgical Anatomy

Access to the ureter, which is most often required for the removal

of stones, is gained by two different routes : the transperitoneal and the

extraperitoneal

.

By means of a median or lateral abdominal incision the entire course

of the ureter can be reached with comparative ease, but intraperitoneal

operations upon a ureter wherein the urine is not absolutely aseptic

should not be undertaken if an extraperitoneal operation is possible, on
account of the danger of peritonitis. This is well illustrated by the trans-

peritoneal ureterolithotomy performed by CuUingworth,^^ whose patient

died from peritonitis.

On the other hand, abdominal examination for diagnostic purposes,

to locate a stone or a para-ureteral urinary infiltration following rupture,

has been of value when followed by extraperitoneal operation, as evi-

denced in the cases of stone operated upon by HalF^ and Arbuthnot
Lane,^^ and in the cases of rupture reported by Page"*^ and Allingham.^

Extraperitoneal access to the ureter is technically much more diffi-

cult because of the depth of the wound; but, as by it the danger of

peritonitis is avoided, it is, on the whole, preferable. The upper two-

thirds of the ureter, that is, the abdominal portion and the portion which
extends over the brim of the pelvis, can be reached by a continuation of

the ordinary oblique incision for lumbar nephrotomy from the twelfth

rib down along and 1 inch anterior to the ilium, and along Poupart's

ligament to about its middle.

Cabot thinks that it would be possible, in a very thin subject with

lax abdominal walls or in children (Twynam) , to gain access to the ureter

down to within an inch or two of its entrance into the bladder by extra-

peritoneal incision, but, on account of the depth of the wound in this

place, operation would be difficult.

The lower pelvic portion of the ureter can be reached by the sacral

operation, an incision lateral to the sacrum, as proposed by Delbet^^

or, better, by Kraske's operation, or the osteoplastic resection of the

sacrum, as proposed by Cabot, who made investigations on the cadaver

and found ample space for careful inspection and operation.

In women the pelvic portion of the ureter can be reached through the

vagina. Ureteral fistulas opening into the cervix and vagina have been

operated upon, and stones in this portion of the ureter have been re-
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moved by Emmet,^^ when situated low down, close to the vesical orifice,

and by Cabot, when located higher up, in the broad ligament, close to

the cervix uteri.

Injuries to the Ureter

Accidental wounds, of which Tuffier found only 5 cases in the litera-

ture, 3 incised or punctured wounds, and 2 gunshot wounds, have not as

yet been treated by direct ureteral surgery, as these cases date back to a

time when such a procedure had not been thought of. If positive diag-

nosis can be made (and intermittent discharge of small quantities of

urine at the time might make the diagnosis positive), and if the external

wound is extraperitoneal, there is no reason why the ureter should not

be cut down upon and the wound treated by one of the methods now at

our disposal.

Subcutaneous wounds or ruptures of the ureter have been carefully

studied by Herbert Page, who collected 10 cases from the literature, to

which he added 1 of his own. Five additional cases have been reported

by Le Dentu,^^ making 16 in all. In these cases the traumatism was
caused either by a direct blow on the abdomen, such as the kick of a

horse (Pye-Smith, Chaput), by a blow in the region of the kidney

(Soller), by a blow from the handle of a wheelbarrow (Allingham), by
being run over by a wagon (Page, Barker, Godlee, Bardenheuer), by
traumatism from overstretching (my case), or by violent displacement

of the kidney and pelvis, whereby the ureter was ruptured in the upper

portion (Le Dentu).

It is uncertain whether, by these injuries, the ureter is crushed against

the transverse process of the first lumbar vertebra, as Tuffier thinks, or

is so stretched from the kidney as to rupture in its upper portion, as in

my case. Both methods are possible. The fact remains, however, that

most of the ruptures are found above the small pelvis.

Early diagnosis is often difficult, if not impossible, because of the

uncertainty of the symptoms. Slight transient hematuria, which might
easily be overlooked, was noted in only 3 cases (Barker, Allingham, and
Page). Copious hematuria, as reported in Hicks' case, indicates rupture

of the kidney rather than of the ureter. Hematuria may be entirely

absent, as in Godlee's case.

If no injuries to other organs complicate the ureteral rupture, there

are no grave symptoms in the beginning.

The next important symptom, swelling from the accumulation of

urine around the place of rupture, is not seen until some time after the

receipt of the injury—seven days (Allingham); two weeks (Chaput);

two to three weeks (Godlee, Page, Barker, Hicks); thirty-nine days
(Croft) ; seven weeks (Stanley), or several weeks (Cabot). The swelling

is usually accompanied by pain, is localized, round, oblong, or sausage-

shaped, following the course of the canal, and is palpable from the ab-

domen.
The surgical treatment has never yet been directed in an early stage

to the ureter itself, but has consisted in puncture, single (Joel), once
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repeated (Hicks), or five times repeated (Stanley), all of which were

successful ; or incision and drainage either through the abdominal cavity

(Chaput, Page) or through the lumbar region (Allingham).

In most of the cases septic infection of the kidney took place through

the resultant fistula, and secondary nephrectomy was necessary in order

to save the patient's life (Godlee, Page, Barker, Chaput, and Barden-

heuer). In other cases wherein the collection was not even opened and
the patients survived, the kidney remaining, obliteration of the ureter

(Haviland) or strictures ensued (Pye-Smith, Soller, and my case).

As before mentioned, suture of the ruptured ureter has not yet been

attempted, but, as Page points out, it might possibly be done, although

it will probably be difficult to find the rupture, and this so much the

more as an early diagnosis is rarely made. It is ordinarily not until

some weeks later, when the swelling from urinary infiltration sets in,

that operation is resorted to. Whether or not the ureter can be found

in this cavity, which usually contains infected urine, and the rupture

successfully dealt with, is as yet an open question.

Operations on the Ureters for Stone

Stones in the ureter are most commonly arrested in the upper portion,

and with about equal frequency in the middle and vesical portions.

They are removed by different methods, according to their location.

(a) Removal Through the Bladder.—Stones have been removed by
dilatation of the female urethra by Emmet, Berg,® Richmond, Czerny,

and Sanger; by suprapubic cystotomy in 2 cases (Tuffier). Ureteral

stones often protrude into the bladder, and can be recognized by the

sound. The mucous membrane covering them may have to be divided,

but the stones are usually extracted without difiiculty. The wound in

the vesical end of the ureter is usually left open, but is sometimes sutured,

as in the case reported by Berg. Stones in this location, so far as opera-

tive procedure is concerned, should be classed among stones in the

bladder.

When the stones are located a little higher up, but not accessible from

the bladder, they may be reached from the vagina or rectum by

—

(6) Ureterotomy Through the Rectum.—Ceci^^ removed successfully a

stone from the ureter by incision through the rectum.

(c) Ureterotomy Through the Vagina.—Removal of stone by means of

vaginal ureterotomy has been performed by Emmet and Cabot.

Emmet's^^ Case.—Female. Click having been elicited by the sound, ureteral stone

was suspected. On backward pressure with larger sound stone could be felt through vagina

and rectum. Stone cut down upon through vaginal wall by scissors. Opening enlarged

forward toward the neck of the bladder, "this being the only safe direction to avoid enter-

ing the peritoneal cavity." Opening closed with interrupted sutures. Good recovery.

Cabot's^" Case.—Woman, aged thirty-nine years. Attacks of renal colic for sixteen

years, often followed by passage of stones. Left pyonephrosis felt as distinct tumor.

Vaginal examination revealed a small, hard mass in the left broad ligament, close to cervix
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uteri. Sound in bladder could not be brought within ^ inch of mass. Ureterotomy and

removal of stone through the vagina. Evacuation of 10 to 12 ounces of pus. Tumor in

region of kidney disappeared. Ureterovaginal fistula remained for four months, with small

amount of pus. The author concludes that the kidney was destroyed, so far as secreting

tissue is concerned.

(d) Extraperitoneal ureterotomy has been performed in 5 cases by
Twynam, Cabot, Ralfe and Godlee, Kirkham, and myself.

Twynam's^^ Case.—Boy, aged eight years. Left renal pain; hematuria. Laparot-

omy for diagnosis revealed stone in right ureter, just below brim of pelvis. Laparotomy

wound closed. Three weeks later extraperitoneal incision in right iliac region. Ureterot-

omy, removal of stone, ureterorrhaphy, drainage; recovery. Long ends of sutures

brought out of wound.

Cabot's^ Case.—Man, aged forty years; seven or eight sharp attacks of pain, ref-

erable to left side of abdomen above middle of Poupart's ligament. During three months

before operation sensitive spot on back, midway between crest of ilium and twelfth rib.

Diagnosis, stone in ureter; lumbar incision, ureterotomy, removal of calculus 2 inches

below kidney. Wound in ureter not sutured. Recovery.

Ralfe and Godlee's^ Case.—Woman, twenty-six years of age. Nephritic colic

persistent on left side; lumbar nephrotomy; no stone in kidney. Exploration revealed

stone in left ureter, 2 inches below kidney. Longitudinal ureterotomy; removal of

stone. Subsequent right renal colic; lumbar nephrotomy; no stone in kidney or ureter.

Subsequent passage of gravel and small stone per urethrara. Recovery.

Kirkham's^'^ Case.—Man, aged fifty-eight years. Right renal colic, followed by

pain on lef^; side and anuria. Diagnosis, destruction of right kidney by previous attack.

Left kidney now affected. Exploratory left lumbar incision. Palpation of kidney nega-

tive. Stone in ureter 3^ inch above crossing of external iliac artery. Ureterotomy, re-

moval of stone, no sutures; drainage. Recovery.

Fencer's^" Case.—Man, aged thirty-five years. Increasing attacks of renal colic

for two years; no hematuria; no tumor. Diagnosis, nephrolithiasis; lumbar nephro-

lithotomy; no stone in kidney. Palpation showed two stones in ureter, IJ^ inches below

kidney; longitudinal ureterotomy; no sutures. Recovery.

(e) Intraperitoneal ureterotomy has been performed in 2 cases by
Cullingworth and Arbuthnot Lane:

Cullingworth's" Case.—Woman, aged thirty years; right renal colic, ^'aginal

examination showed hard masses to right and left of uterus. Diagnosis, right pyonephrosis

and independent ovarian disease; laparotomy; right ureter dilated. Stone immediately

above bladder; ureterotomy; removal of stone; escape of pus; ureterorrhaphy, with

interrupted silk sutures; glass drain in abdomen. Death from peritonitis in eighty hours.

Autopsy revealed right and left pyonephrosis. Sutures in ureter held.

Arbuthnot Lane's ''^ Case.—Woman, aged twenty-three years. Left renal colic for

twenty years; hematuria; pyuria; laparotomy; pelvis of left kidney dilated; no stone;

ureteral opening could not be found; eight months later laparotomy; stone in pelvic por-

tion of ureter forced up to crest of ilium; abdominal ureterotomy; removal of stone;

ureterorrhaphy with continuous silk suture. No leakage. Recovery.
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Diagnosis as to the location of the stone was made before operation

only in the cases in which the stone was afterward removed through the

rectum or vagina (Ceci, Emmet, Cabot). When the stones are located

higher up, it is, as a rule, impossible to make a positive diagnosis. In

the small pelvis diagnosis may possibly be made by vaginal examination,

but in Cullingworth's case he mistook the stones for diseased ovaries,

and positive diagnosis was not made until the abdomen had been opened.

If the stone is located still higher up, diagnosis of location is well-

nigh impossible. Cabot made the diagnosis of stone in the ureter, but

could not locate it until after lumbar incision had been made.

The location of the stone in the ureter has not been determined until

exploratory incision, either extraperitoneal or intraperitoneal, has been

made. When the stone has been found in this way, its removal has

been accomplished either by pushing it up into the pelvis and extract-

ing it through the opening in the pelvis or kidney, or by longitudinal

ureterotomy.

It is often impossible to push the stone up into the pelvis, because of

the local dilatation of the ureter—the nest, as Le Dentu calls it; but

some operators, such as Israel, von Bergraann in 2 cases, Hall, and Tuffier

have succeeded in accomplishing this. I once tried unsuccessfully to

push a stone into the pelvis by a needle passed through the wall of the

ureter. I do not consider this procedure important if the ureter can be

reached by an extraperitoneal incision.

The difficulty in dislodging the stone is well illustrated in the case

reported by Hall, who succeeded only by manipulations with one hand
in the abdomen.

Hall's^® Case.—Woman, aged thirty-six years, had had recurrent attacks of renal

colic for four years. Pain in region of left kidney, which could be palpated between the

hands. Examination caused no hematuria. No stone could be felt. Diagnosis: Stone

in kidney or ureter. Dr. Hall was unwilling to make lumbar incision on uncertain diag-

nosis, and advised exploratory laparotomy. Examination under narcosis revealed a small

tumor in the region of the left kidney; this was the dilated ureter above the stone. Ab-

dominal section. Stone could now be felt about 3 inches below the kidney. Diagnosis,

impacted stone in ureter. Lumbar incision for removal of stone. Stone difficult to dis-

lodge; finally accomplished by hand in abdomen; incision on convex surface of kidney:

invagination of sac consisting of dilated ureter and pelvis; extraction of stone. Recovery.

The dislodgment and removal of the stone was easy in the case reported

by Tuffier.

Tuffier's^* Case.—Renal colic for nine years, finally with constant pain. Right

kidney enlarged. Nephrolithotomy. Examination revealed no stone. Examination of

ureter showed hard, ovoid body, 3 cm. long, located where ureter crossed the promontory.

Stone movable; it was pushed up into pelvis of the kidney. Incision of convex surface of

kidney. Extraction of stone. Suture of kidney and lumbar wound. No drainage.

Healing by first intention.

Longitudinal ureterotomy has thus been done in 5 cases through an
extraperitoneal incision, all o.' which were successful, and in 2 cases
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through the abdomen, 1 case being successful, and 1 patient died from

peritonitis.

The treatment of the wound is different in the extraperitoneal and

intraperitoneal operations. In the intraperitoneal operations the im-

mediate absolute closure of the ureter is of vital necessity; as the urine

above a stone is almost always infectious, the question of accurate sutur-

ing is one of great importance. In the extraperitoneal operation, where

the infected urine can be drained out effectually until the wound closes,

the question of suturing is of little import. In his transperitoneal

operation Arbuthnot Lane used a continuous silk suture with perfect

success. In Cullingworth's intraperitoneal operation he employed
interrupted silk sutures, and postmortem examination revealed no leak-

age from the wound in the ureter.

In an extraperitoneal operation Twynam applied interrupted silk

sutures, the long ends of which were brought out through the wound.
As might be expected, these sutures did not hold.

In some of the extraperitoneal operations no sutures were used, but

drainage was employed, and the wound closed in Kirkham's case in forty

days; in my case of stone, in a month; in my case of exploratory longi-

tudinal ureterotomy, in fifty days, and in Cabot's case the wound also

closed without disturbance.

Whenever practicable, the stone should be removed through a

lumbar incision rather than through the abdomen. Stones located low

down in the small pelvis, which cannot be pushed up within the reach of

an extraperitoneal incision like that for ligation of the iliac artery, might

be reached by a sacral operation, although no case of this kind is as yet

on record.

Laparotomy for the purpose of diagnosing the location of the stone

has been of value in several instances. In Arbuthnot Lane's case the

stone was thus located after exploratory lumbar incision had failed. In

this case, however, it might have been possible, by opening the kidney

or ureter and exploring from above, to locate the stone through the

lumbar incision. In Hall's case the stone was located through a median
abdominal incision and removed through a lumbar incision into the kid-

ney. As in this case it had already been determined which ureter was
the seat of the stone, the laparotomy might have been omitted.

In Twynam's case, however, the exploratory laparotomy was ab-

solutely necessary, since the symptoms pointed to stone in the left

ureter, which was healthy, while the stone was found in the right ureter,

and was removed three weeks later by an extraperitoneal ureterotomy.

Operations for the Relief of Valve Formation

As valve formation always causes an intermittent or a permanent
impediment to the flow of urine, the pelvis of the kidney is in a state of

hydronephrosis or pyonephrosis. The so-called sac is accessible through

the ])eritoncal cavity or by an extraperitoneal operation through the

lumbar region. The first attempt after Simon's ^^ to operate on the valve
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was made in 1890 by Trendelenburg,^^ who opened the anterior wall of a

large hydronephrotic sac by lateral laparotomy, saw the ureteral open-

ing on the side of the sac, divided the ureter down to the lower part of

the sac, to the inner wall of which he sutured the divided borders of the

ureter. The ureteral opening was thus displaced from the side to the

bottom of the sac, in order to keep the ureter patent. The result of

this operation is uncertain, as the patient died from ileus.

In 1891 Kuster,^^ in his celebrated case of resection of the ureter and
implantation of the distal end into the pelvis, opened the hydronephrotic

Fig. 82.—Kuster's intended operation on the valve: a, b. Wall of sac; c, transverse section of ureter (same as
Trendelenburg's )

.

sac from the lumbar region, found the ureteral opening, and divided it

through its course in the sac-wall, with the intention of stitching the

divided border to the inner wall of the sac, as Trendelenburg had done.

(See Figs. 82 and 83.) Before finishing this operation, however, he

explored the ureter and found a stricture which caused him to abandon
the operation for valve formation and to resect the stricture.

The third, and first successful, attempt at operating for valve forma-

tion was made by me May 31, 1892.

Fenger's^i Case.—Woman, aged twenty-eight years. Valvular stricture or stenosis

of pelvic orifice of ureter in a somewhat floating kidney. Intermittent hydronephrosis for

Fig. 83.—Kuster's intended operation on the valve: b, c. The ureter divided on its anterior surface.
Near b and c are sutures uniting the borders of the divided ureter and the walls of the sac.

eight years, with more and more frequently recurring attacks, until one a week. Nephrot-

omy between attacks. No stone could be found in the pelvis. Pelvic orifice of ureter

could not be found through the opening in the kidney. Incision of pelvis, whereupon val-

vular opening of ureter could be seen. Plastic operation on valve; bougie left in ureter

for two days; pelvic wound sutured; fixation of floating kidney; recovery without fistula

(Fig. 84).

The second successful operation was performed on August 14, 1893,

by Herman Mynter, of Buffalo.

Mynteb's''^ Case.—Man, aged twenty-five years, ^^alvular stricture of pelvic

orifice of ureter, intermittent hydronephrosis for twelve years. Periodic attacks of pain

every two or three months in right lumbar region. Diagnosis, right renal calculus, pro-
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ducing occlusion of ureter. Exploratory nephrotomy. No stone found. Ureter per-

meable, with valve formation at pelvic orifice. Plastic operation on valve. Gauze drain.

Recovery without fistula.

The operation for valve formation can be best done by the extra-

peritoneal lumbar incision. The dilated pelvis or hydronephrotic sac

is easily found and opened by a longitudinal incision. The opening of

the ureter into the sac should be looked for, but cannot always be found.

Fig. 84.—Illustrating operation for valve formation.

A, Kidney and dilated pelvis: i, i, Kidney; 2, of>ening on its convex surface after nephrotomy; 3, 3,

dilated pelvis; 4, 4, with opening on its posterior surface from pelviotomy; 5, opening of the ureter into the
pelvis—a small transverse crescent-shaped slit.

B, Dilated pelvis and ureter, showing valve formation: i, i, Pelvis; 2, mucous membrane; 3, mus-
cular and external coat; 4, ureter; 5, valve; 6, line of the incision dividing valve.

C, Valve seen from the jjelvis and divided, to illustrate the plastic operation: i. Inner wall of pelvis above
the ureteral opening; 2, ureteral opening; 3, the divided valve; a and a, the corners of incision, to be united by
a suture.

as in some cases it is very narrow. In such cases it may be located by
incising the ureter below the sac and passing a probe upward toward the

pelvis. The valve or inner wall of the ureter running in the sac is now
divided longitudinally from the opening in the sac, and the resultant

wound treated in one of the three following ways

:

(a) By turning the flaps out and uniting them to the inner walls of

the sac by sutures (Trendelenburg, Ktister).

(6) By drawing the corners of the longitudinal incision together with

one suture, transforming the longitudinal into a transverse wound, as in

my operation, or

—
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(c) By uniting the wound longitudinally with numerous fine silk

sutures, "taking in the two outer coats of the ureter aftd sac and avoiding

the mucous membrane" (Mynter).

Compression of the Ureter for Diagnosis of Kidney Affections

This has been done in order to collect urine from each ureter sepa-

rately. It has been attempted from the rectum by Weir^^ and Sands.®^

Tuchmann*^^ has compressed the ureter from the bladder by an instru-

ment resembling a lithotrite, between the jaws of which the ureter was
caught. Silbermann^^ attempted to compress the ureter from the blad-

der by a balloon which, after introduction, was filled with mercury and
was expected in this manner to make compression. All these attempts

were, however, abandoned, and gave way to catheterization.

Catheterization of the Ureter

Catheterization of the ureter has reached a state of practical usefulness,

as indicated by Simon,^^ only in women, on account of the ease of access

to the vesical opening of the ureter in the female. Pawlik^^ was the first

to put this procedure in extensive practice. He has employed it since

1881. Pawlik was followed by Newman,^^ and the method has now been

made reasonably practical, chiefly through the arduous work of Howard
Kelly,^^ who introduces a Pawlik catheter through Simon's speculum,

guided by a head-mirror.

Strictures of the ureter and accumulations of urine above strictures

have been successfully treated in this way by Pawlik and Kelly.

Kelly^^ made a diagnosis of stricture low down in the left ureter by
catheterization. The patient was catheterized about six times at in-

tervals of ten to twelve days, each catheterization being followed by
marked exacerbation of the pain for a few days. The consequence,

however, of the repeated catheterization was marked relief for several

months. The symptoms finally returned, the ureter was opened from

the vagina, and a small calculus removed from the ureteral orifice.

Pawlik^^ mentions a case of pyonephrosis from Billroth's clinic in

which he introduced through the ureter from the bladder a long elastic

catheter with a metal point, which passed through a stenosis of the ureter

up into a cavity above. The patient had an abdominal fistula, the result

of a previous nephrotomy, and a probe passed through this fistula would

touch the metal tip of the ureteral catheter. On attempting to with-

draw the catheter the tip was caught in the stenosis and broken off, and
Dr. von Hacker removed it through the abdominal fistula.

Pawlik,"*^ cited by Albarran and Lluria,^ reports 2 cases of pyoneph-

rosis in which this method was employed. In 1 case cure was effected

after 30 successive soundings of the ureter; in the other, the ureter was
impermeable and nephrotomy had to be made.

The treatment of tuberculosis of the bladder has been assisted by
permanent catheterization of the ureters by Guyon,^'' cited by Albarran
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and Lluria,^ who burned the tuberculous ulcers with the Paquelin cautery,

packed with iodoform gauze, and was able to leave the ureteral catheters

in for nine days.

As regards leaving the catheter permanently in the ureter, Pawlik
mentions a case of ureterovaginal fistula in which a catheter was left in

for seven days. Force was required to remove it, and it was found to be
incrusted with salts.

Weil,^^ in a case of ureterovaginal fistula caused by a pessary, was
enabled to stop the flow of urine by leaving a tube in the ureter for six

days, when pain in the region of the kidney necessitated its removal.

A catheter left in the ureter for some time is apt to cause inflammation

of the ureter, just as we find permanent urethral catheterization fol-

lowed by inflammation of the urethra.

Poirier^^ cautions against leaving a catheter in the ureter. He men-
tions a case of Segond's of exstrophy of the bladder wherein catheteriza-

tion caused pyelonephritis, and a case of his own in the service of

Tillaux, in which, thirty-six hours after catheterization of the ureter,

obstruction occurred, which caused an attack of renal colic. He also

cited the experience of Sinitzin, who was never able to allow a sound to

remain for more than four hours, and concludes that the harmlessness of

the procedure is not altogether beyond question.

Catheterization of the ureters in man is difficult and uncertain of

accomplishment. Perez^^ concludes that it is of no importance, as it can

be done only by epicystotomy. Poirier,^^ however, has succeeded in

introducing a catheter with the aid of the Nitze-Leiter cystoscope;

but other attempts in this direction have not as yet brought practical

results. It cannot be denied that catheterization through epicystotomy

possesses some practical value. In one instance catheterization of the

ureter to the healthy kidney in a case of left pyonephrosis in which
granular casts were found in the urine deterred Iversen^^ from perform-

ing nephrectomy.

Keen,^^ in a case of hematuria and suspected tumor of the bladder,

made an epicystotomy, but found no tumor. As he was unable to de-

termine from which of the ureteral openings bloody urine was evacuated,

he introduced a catheter through each ureter and collected the urine

sei)arately, as a result of which he ascertained that the hemorrhage was
from the left kidney.

It is to be hoped that by means of the cystoscope, or in some other

way, catheterization of the ureter in man may be made more practical.

Operations for Stricture of the Ureter

It is probable that only strictures situated in the upper abdominal
f)ortion of the ureter are accessible for operative interference. Such
strictures have been dealt with in three ways:

1. Dilatation bif bougie (as reported by Alsberg).

Alsberg's' Case.—Lumbar nephrotomy in a case of left hydronephrosis. For ten

(liiys all urine passed through fistula, from which it was concluded that the other kidney
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was defective in function. Ureter successfully dilated from wound by thin bougies. After

several days urine passed through bladder. Some months later fistula closed. Hydro-

nephrosis did not reappear.

Fig. 8s.—Illustrating operatioa for stricture of ureter.

A, Sacculated kidney, dilated pelvis, ureter with stricture at its upper end: i, i, Kidney; 2, 2, 2, sacs cor-

responding to dilated calices; 3, nephrotomy; 4. 4, dilated pelvis; 5, opening in posterior surface of pelvis,

pelviotomy wound; 6, ureter below stricture; 7, stricture in upper end of ureter; 8, opening in ureter below
stricture, extending up through the stricture into the pelvis; g, 9, g, g, sutures closing the upper half of the
wound in the pelvis; a, a', and 6, b', points of incision in ureter and pelvis to be united by sutures after fold-

ing the ureter upon itself at the place of stricture.

B, Pelvis and ureter after union by sutures: i, Pelvis; 2, ureter; 3, fold of ureter at place of stricture;

4, 4, sutures of wound in pelvis; 5, place of sutures between points a, a', and b and b'; 6, 6, additional su-
tures, as many as needed, to close the borders of the fold formed by approximation of a to a' and b to b'.

Fig. 86.—My plan of operating for ureteral stricture on extraperitoneal surface of ureter: A, Ureter show-
ing stricture and line of incision. B, Opening through the stricture extending into the proximal and distal

portions of the ureter. The extreme ends of the incision a and a' to be united. C, Ureter after suturing: a.

The bend at the site of the stricture.

2. Longitudinal iricision (as practised by me). When the stricture

is not too extensive, it is divided longitudinally after opening the ureter

above or below. The upper and lower ends of the longitudinal wound
43
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are then brought together by folding the ureter upon itself. The re-

mainder of the wound is united by sutures through the outer and middle

coats, thus transforming the longitudinal into a transverse wound.
(See Figs. 85 and 86.)

Fenger's^^ Case.—Traumatic stricture of ureter close to entrance into pelvis of

kidney, intermittent pyonephrosis for twenty-four years; increased frequency of attacks.

Nephrotomy; no stone in sacculated kidney; ureteral entrance could not be found.

Longitudinal ureterotomy revealed stricture at upper end of ureter; longitudinal division

of stricture and plastic operation on ureter. Recovery without fistula.

3. Resection of the ureter and implantation of the distal end into the

pelvis, as practised by Kiister in the following case (see Figs. 87 and 88)

:

Fig. 87.

—

a. Upper end of ureter (o, b) run-
ning in the wall of the sac; c, slit in upper end of
ureter.

Fig. 88.^—^Kuster's operation for implantation
of the ureter into the sac (pelvis). The divided
end of the ureter unfolded, and in the extent of a,

b. c, sutured to the wall of the sac.

KxIster's^^ Case.—Boy, aged eleven years. Two years previously, left hydronephro-

sis. Braun made lumbar nephrotomy, which was followed by vesical anuria and lumbar
fistula. Two years later dilatation of fistula and digital exploration of dilated pelvis.

Catheterization of ureter from pelvis impossible. Septic pyelitis followed operation.

Two months later patency of ureter secured in following manner: Lumbar extraperitoneal

incision; ureter could not be found; incision of dilated pelvis revealed the ureter. On
attempting to introduce probe into ureter, stricture was encountered. Transverse division

of ureter below stricture and at pelvic entrance. Union of ureter to pelvis by dividing

upper end of ureter, unfolding divided end, and suturing it to opening in sac. Remainder
of wound closed by catgut sutures. Urine passed through fistula for four months, when
fistula was closed. Recovery.

Wounds of the Ureter

(a) Longitudinal wounds of the ureter have already been considered

in the discussion of the operations for stone. An intraperitoneal longi-

tudinal wound should be carefully united with extramucous sutures. In
addition to the suture Van Hook'^^ makes a suggestion which appears

valuable in cases where the incised ureter is covered with peritoneum;
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namely, to slide a fold of peritoneum from both sides over the sutured

wound and unite the peritoneum over it. If no peritoneum can be used,

an omental graft may be employed.

(6) Transverse wounds of the ureter are much more difficult to treat

satisfactorily, as there is a tendency to retraction and gaping of the

wound, and as, if direct suturing is resorted to, there is always a tendency

to stenosis, even if the sutures do not tear out.

Van Hook proposes, in incomplete transverse wounds, to transform

the transverse into a rhomboid shaped longitudinal wound by opening

longitudinally upward and downward from the transverse wound and
cutting off the four corners, thus creating a condition similar to that pro-

duced when a stricture of the ureter is opened longitudinally. The
rhomboid wound may then be united transversely by folding the ureter

upon itself in the manner proposed by me in the operation for stricture.

This operation will probably be safe in extraperitoneal wounds. If,

however, the wound opens into the peritoneal cavity, it is not certain that

covering with a fold of peritoneum would be sufficient. It might be

safer to divide the ureter completely and then resort to Van Hook's
method of lateral implantation. The first method has not yet been

tried for intraperitoneal wounds; the latter has been tried with good
results.

Attempts to unite complete transverse wounds of the ureter have, as

a rule, failed in experiments upon animals and in operations on the human
subject. In Tuffier's^^ experiments on dogs, death from peritonitis

usually followed, and when union took place, there was so much cica-

tricial constriction as to cause stenosis.

In the only case in which direct union has been attempted in the

human subject the result was also unsatisfactory. This case was re-

ported by Schopf :^^

Schopf's Case.—During laparotomy for the extirpation of an intraligamentous

ovarian cyst he divided the ureter near the brim of the pelvis. Having secured the divided

ends by artery forceps, he united the ureter by eight silk sutures, which did not pass through

the mucosa, and which probably invaginated the borders of the transverse wound. The

patient made an uneventful recovery, but died seven weeks later from tuberculosis. The

autopsy showed that the right ureter, at the place where it crosses the psoas muscle, was

embedded in cicatricial tissue, and a cicatrix existed in the entire circumference of union.

The operator was dissatisfied with this result, and proposes in the

next case to unite the transverse wound over a ureteral catheter brought

out through the urethra and left in place during the healing of the wound,
to prevent leakage and also stenosis.

Van Hook's method of invagination or uretero-ureterostomy, as

Kelly calls it, is an important step forward in this direction, as it has

proved on animals and on man sufficient to prevent leakage and also

stenosis (see Figs. 89, 90, and 91). His method is as follows:

1. Ligate the lower portion of the tube i or -|- inch from the free

end. Silk or catgut may be used. Make, with fine, sharp-pointed
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scissors, a longitudinal incision twice as long as the diameter of the ureter

in the wall of the lower end, 3^ inch below the ligature.

2. Make an incision with the scissors in the upper portion of the

Fig. 89.- -The needles have been introduced into the wall of the renal portion of the ureter. The end of the

vesical portion of the tube has been ligated, and a slit made in its wall.

ureter, beginning at the open end of the duct and carrying it up 3^ inch.

This incision insures the patency of the tube.

3, Pass two very small cambric sewing needles armed with one

Fig. go.—The needles carrying the traction suture attached to the renal portion of the ureter have been
passed into the slit in the wall of the vesical portion, carried down a short distance, and pushed out through
the wall.

thread of sterilized catgut through the wall of the upper end of the

ureter, ^ inch from the extremity, from within outward, the needles

being from yV to i inch apart, and equidistant from the end of the duct.

Fig. 01.—Uretero-ureterostomy (Van Hook's method). By means of the traction suture the renal
portion of the ureter has been implanted into the vesical portion. The ends of the traction suture have
been tied together.

It will be seen that the loop of the catgut between the needles firmly

grasps the upper end of the ureter.

4. These needles are now carried through the slit in the side of the

lower end of the ureter, into and down the tube for 3^ inch, where they

are pu.shed through the wall of the duct side by side.

5. It will now be seen that the traction upon this catgut loop passing
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through the wall of the ureter will draw the upper fragment of the duct

into the lower portion. This being done, the ends of the loop are tied

together securely, and, as the catgut will be absorbed in a few days,

calculi do not form to obstruct the passage of the urine.

6. The ureter is now enveloped carefully with peritoneum, as already

described in other operations, provided an intraperitoneal operation has

been done.

Bloodgood^ has repeated Van Hook's experiments, with equally

Fig. 92.—Bloodgood: Uretero-ureteral anastomosis (experimental). Ureter anastomosed, traction sutures
tied, and two fixation sutures in place ready to be tied.

satisfactory results. In addition to Van Hook's procedure, Bloodgood
applied two sutures through the external coats only, as an additional

security against leakage. His drawing of the united ureter (see Figs.

92 and 93) shows not only no narrowing of the caliber at the point of

union, but even a little diverticulum of the canal.

A most important and interesting proof of the value of this method

Fig- 03-—Longitudinal section of ureter showing new lumen and diverticulum.

has been furnished by Kelly^^ in the first operation of this kind on the

human subject. This important case was the following

:

Kelly's Case.—Woman, aged twenty-five years. During hysteromyomectomy the

right ureter was accidentally ligated and transversely divided. Uretero-ureteral anasto-

mosis by ligating lower end close to cut surface and making a slit 1 cm. long in its anterior

wall, }/2 cm. below ligature. Invagination of upper into lower portion of ureter. Edges

of slit sutured to the intussuscepted ureter; iodoform gauze drainage. Patient passed

urine voluntarily on second day. Union by first intention. Recovery.

Division of Ureter with Loss of Substance

Division of ureter, with loss of substance so considerable as to make re-

union of the two ends impossible, requires different operative procedures,

namely, implantation into the bladder, into the bowel, or upon the skin.

(a) Implantation of Ureter into the Bladder.—When the upper end

of the divided ureter is long enough to reach the bladder, implantation

into this organ is preferable to all other procedures, as the danger of

subsequent infection of the ureter and kidney is thereby avoided.

The experiments of Paoli and Busachi^^ in 1888 upon dogs were sue-
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cessful. Their method consisted in splitting the distal end of the ureter

and uniting it by sutures to an incision in the bladder.

1. Extraperitoneal implantation of the ureter into the bladder has been

made in one case by Baumm.^ The patient had a double ureter on the

right side, one ending at the mouth of the urethra, and causing partial

incontinence of urine. Baumm made a suprapubic operation, cut an

opening through the bottom of the bladder, and connected it with the

proximal end of the accessory ureter, the distal end of which was ligated.

The author himself does not recommend this operation, which he chose

because the patient was a virgin, as he considers it, under ordinary cir-

cumstances, unnecessarily severe. He considers the operation through

the vagina preferable.

2. Intraperitoneal Implantation of Ureter into Bladder.—In February,

1893, Novaro*^ operated successfully by the Paoli-Bu sachi method in

the following case:

NovARo's Case.—The patient had had vaginal hysterectomy performed for carcinoma

extending into the broad ligament. The operation was followed by ureterovaginal fistula.

Two months later laparotomy in Trendelenburg's position was made, the ureter dissected

out from the vagina, divided for 1 cm., unfolded, and united by sutures to an incision in the

bladder 13^ cm. long, situated two fingerbreadths above the normal point of insertion,

(iauze drainage out through the abdominal wound. For several days the gauze was im-

pregnated with urine, showing leakage at the point of union. This was only temporary,

however, and ten days after the operation the function of the urinary organs was normal

and remained so.

In the two following cases of implantation into the bladder the oper-

ators acted upon Van Hook's suggestion of uretero-ureterostomy, and
the effect of the operation in each case was complete, as undoubtedly no
leakage of urine took place:

Krug's^* Case (kindly communicated to me by Dr. Krug).
—"The case was operated

on in Philadelphia. The patient was a colored woman, about thirty years of age, who had

suffered from a fibroid for over six years. During most of this time she had been subjected

to electric treatment. When I saw her on the morning of the operation, I found her very

much emaciated, with a poor pulse. The tumor filled the entire pelvis and extended to

about the umbilicus. On opening the abdomen universal adhesions were found. After

having removed the greater part of the omentum, I commenced by tying off the tube and

ovary on the left side. The next ligature was placed around the round ligament and the

excess of the broad ligament on that side. Although I expected to meet with some diffi-

culty in shelling out the tumor, which was entirely intraligamentous, and, therefore, paid

particular attention to the ureter, I found that in cutting off the round ligament I had cut

off the left ureter in front of the tumor. The tumor had evidently grown intraligamentous,

unfolding the two sheets of the broad ligament, lifting up the ureter, and the injury was
dcMie at a place where I felt absolutely secure. Putting clamp forceps on the proximal and
distal ends respectively, I finished the operation, which was an extremely difficult one.

Finding, then, that I could reach the bladder without putting too much tension on the

I)roximal end of the ureter, I decided to graft the ureter into the bladder. An incision

being made into the bladder, the ureter was treated in a manner similar to that employed

by Dr. ^'an Hook in invaginating the cut ends of the ureter. In sewing up the incision in

I lie bladder, care was taken to prevent leakage without constricting the lumen of the ureter.

Several tiers of running sutures were made, and all the available peritoneum used to build
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up a solid wall around the ureter. A permanent catheter was introduced into the bladder,

which remained for four days. For two days more the patient was catheterized every

four hours. A normal amoimt of urine was passed right after the operation. There was

no rise of temperature nor any other untoward symptom. The patient left the hospital

about four weeks after the operation; she is now doing hard work and feeling splendidly."

Penrose's^" Case.—Woman, aged forty years. Carcinoma of cervix uteri invol-

ving left broad ligament and about 1 inch of ureter involved therein. No obstruction

of ureter. After removal of uterus, excision of 1 inch of ureter, distal end of ureter was

ligated, and proximal portion implanted into the bladder after Van Hook's method. Ab-

domen closed without drainage. Good recovery.

The perfect success of this operation in these cases would seem to

indicate that Paoh and Busachi may be right in proposing the appHca-

tion of this operation to uretero-uterine and ureterovaginal fistulas. If

this operation is as safe and certain as the above cases indicate, and if

the future function of the implanted ureter remains undisturbed, this

method would seem to be superior to the older plastic operations through

the vagina, which are difficult in technic, uncertain in results, and some-

times fail entirely.

Operations for Uretero-uterine and Ureterovaginal Fistulas.—The pre-

vention of the incontinence of urine caused by these infirmities is ac-

complished in three ways:

(1) Plastic operations with a view to displace the fistula from the

vagina or cervix into the bladder.

(2) Colpocleisis.

(3) Nephrectomy, the operation of last resort.

The plastic operations known by the names of their originators

—

Simon, Landau, Bandl, Schede, and Pozzi—who have brought them to

their present state of perfection, I shall not detail here, but merely recall

the main steps in the development of the operations.

Simon,^^ through a vesicovaginal fistula, artificial if not preexistent,

opened the proximal end of the ureter from the bladder for some distance,

cauterized the divided borders until cicatrization had taken place, thus

securing against reclosure, and finally closed the vesicovaginal fistula.

Landau^° passed a catheter into the ureter through the vesicovaginal

fistula, bringing the distal end of the catheter out through the urethra,

and, by immediately closing the vesicovaginal fistula, invaginated the

opening of the ureter into the bladder.

Bandl* employed a combination of the methods of Simon and Landau.

Schede®^ inverted the ureteral opening into the bladder, together

with a zone of the surrounding mucous membrane, with the intention of

preventing subsequent cicatricial stenosis.

Pozzi^" employed with advantage a method by splitting similar to

that devised by Gerdy for vesicovaginal fistula.

These plastic operations are often difficult in technic, repeated at-

tempts at closure have frequently to be made, and in some cases inflam-

mation of the ureters and kidneys has resulted. The operations on
uretero-uterine and ureterocervical fistulas are especially difficult. The
operations are, however, rather more taxing to the patience of the operator
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and patient than dangerous to life. They have always been attempted

before the indirect methods of obHteration have been resorted to.

Colpocleisis, proposed by Vidal du Cassis and Simon, and first

practised by Hahn,^^ consists in closure of the vagina on the distal side

of a vesicovaginal fistula, and possesses the disadvantages that the

latter may contract and that marital relations are made impossible, ex-

cepting in the cases wherein partial colpocleisis, as devised by Kalten-

bach,^2 can be made.

Nephrectomy, the operation of last resort, really means the abandon-

ment of the struggle with the fistula. It has been necessitated in some
instances by infection of the kidney, and although not very fatal, as in

14 cases on record only 1 patient died, it is applicable only to cases where
the other kidney is healthy.

The operative results as collected by Nebe^' in 1890, and Iversen^^

in 1892, were as follows: Of 14 uretero-uterine and ureterocervical

fistulas, all following childbirth, 8 were operated upon—1 with hystero-

cleisis (Duclout); 1 colpocleisis (Hahn), both relatively successful.

The remaining 6 cases (Zweifel, Crede, Fritsch, Netzel, Traub, and
Iversen) were unsuccessful and nephrectomy had to be made. Tt will

thus be seen that direct displacement of the ureter into the bladder was
not found applicable to this class of cases.

Of ureterovaginal fistulas, 32 cases were collected by Nebe, 5 by
Iversen, 1 by Arie Geyl, 1 by Pozzi, and 1 by Hergott (cited by Pozzi)

—

a total of 40 cases, of which 10 were secondary to operations or pelvic

abscesses, 28 followed childbirth, and in 2 the cause was unknown. Of
these 40, 24 were operated upon as follows: Plastic invagination into

the bladder through the vagina was successful in 10 cases (Bandl 2,

Lannelongue, Geyl, Parvin, Schede, Solowjeff, Schauta, Pozzi, and
Hergott), colpocleisis was performed in 5 cases (Gusserow 2, Kehrer,
Schede, and Kaltenbach, partial), and nephrectomy in 5 cases (Schede,

Gusserow, Czerny, Heilbrunn, and Fritsch). In the remaining 4 cases

attempts at operating were abandoned as unsuccessful.

In the 10 cases which did not follow childbirth 5 followed vaginal

hysterectomy, 3 pelvic abscess, and 2 operations on vesicovaginal fistula.

Two were cured by direct closure (Nicoladoni, Emmet), 3 by colpocleisis

(Kaltenbach 2, Hempel), in 3 nephrectomy was performed (Stark,

Boc'kel, Bardenheuer, whose patient died) ; the remaining 2 cases, both
following pelvic abscess (Emmet), were not operated upon.

It will thus be seen that in 34 cases of ureteral fistula this condition

was remedied by plastic operations in 11 cases, by colpocleisis in 7,

hysterocleisis in 1, and nephrectomy in 15.

Taking into consideration the fact that in almost all, if not all, the

cases the kidney in question was healthy from the beginning, it seems to

he a rojjroach against our present methods of treatment that in 44 per
cent, the kidney should have been sacrificed.

A pyelonephritis in its early stage is amenable to cure, as has been
shown experimentally by Rovsing,^*' and Geyl-- may be right in calling

ullention lo the possibility that a non-advanced stage of pyelonephritis
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may disappear when the distal end of the ureter is implanted into the

bladder.

The successful implantations of the ureter into the bladder by Novaro,

Krug, Penrose, and Baumm lead us to believe it possible in these cases

to save the kidneys, which would otherwise be sacrificed.

The congenital abnormal opening of the end of the ureter outside of

the bladder, in the urethra or the vagina, causing partial incontinence of

urine, is naturally treated in the same way as ureterovaginal fistulas,

by vaginal, suprapubic, or abdominal implantation into the bladder.

The vaginal implantation, as probably the safest method, was chosen

by Davenport^^ in the following case

:

Davenport's Case.—Woman, aged twenty-nine years; incontinence of urine from

early childhood, due to malposition of the ureter. Incontinence increased by menstrua-

tion and pregnancy. One ureter was found in the vesicovaginal septum running forward,

its orifice being close to the external orifice of the urethra. Operation for displacement of

ureter and implantation of its orifice into the bladder. Recovery.

Bois (d'Auvillac)^ reports the following case

:

Bois' Case.—Congenital incontinence of urine, although the bladder acted regularly.

Fine canal in left wall of urethra from which urine continually dribbled. A probe at this

point passed into the left ureter. Operation: Division with tenotome of wall between

ureter and bladder, and opening kept open by bougies. The closure of the peripheral end

of ureter was postponed on account of pregnancy.

(b) Implantation of the Ureter into the Bowel.—Implantation into

the small intestine, colon, and rectum has been studied experimentally

by Rosenberg, Novaro, Morestin, Tuffier, Gluck and Zeller, Harvey
Reed, Van Hook, and others. The technical difficulties of this procedure

have been fairly well overcome, but there seems to be a serious objection

to this plan of implantation on account of the liability to infection of the

ureter and kidney by intestinal microbes, and also because of some ten-

dency to constriction at the place of implantation. Van Hook found

both these conditions present as early as ten days after the operation.

Reed^^ found acute nephritis in one dog killed twenty-four hours after the

operation, but in another similar case the kidney was apparently healthy.

In man the implantation suggested by Roux was tried unsuccessfully

by Simon, but successfully, according to Rosenberg,^^ by Chaput in 2

cases. Chaput^^ has recently published the following case:

Chaput 's Case.—In a case of ureterovaginal fistula following vaginal extirpation of

the uterus he implanted the ureter into the colon. He made a laparotomy, divided the

peritoneum on the posterior wall, isolated the ureter, divided it transversely, and fixed its

renal end into the colon by a double row of step sutures. The vesical end of the ureter

was ligated. The patient recovered, and was well satisfied with her condition. She was

obliged to void mixed urine and feces three or four times a day. Five months after the

operation there were no signs of infection of the kidney.

Van Hook condemns the operation very strongly on account of the

liability to infection, and he is undoubtedly right. The bowel, therefore,

should never be chosen when it is possible to implant the ureter into the
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bladder. If this is impossible on account of defect in the ureter, it

is still an open question whether or not implantation into the colon

should be tried before resorting to implantation on the skin in the lumbar

region or the abdominal wall, or nephrectomy.

(c) Implantation of the Ureter on the Skin.—Le Dentu^^ was the first

to implant the ureter on the skin for anuria in a case of absolute imper-

meability from cancer in the small pelvis. The symptoms were relieved,

but the patient died thirteen days later from cancerous cachexia. This

case, however, established the operation as an effective procedure to be

employed in combating anuria due to incurable mechanical causes, as it

at least prolonged life.

Pozzi,^^ in the removal of a retroperitoneal parovarian cyst by laparot-

omy, divided the ureter at about its middle. The upper end was dis-

sected out for 5 or 6 cm., and implanted into the skin in the lumbar

region through a buttonhole opening. The distal portion of the ureter

was sutured to the lower end of the abdominal wound. The patient

recovered from the operation, and three months later nephrectomy was
resorted to, which was followed by recovery. Microscopic examination

of the kidney showed that it was healthy, with the exception of a few

small islands of interstitial nephritis. No septic invasion had taken

place, as no micro-organisms were found.

The integrity of the kidney in this case, after so long a period of

exposure through the open ureter, is remarkable, and, according to Al-

barran, due to the antiseptic precautions in the after-treatment. This

case was one in which uretero-ureterostomy might have been performed

with advantage.

Losses of substance of the ureter too extensive to permit of uretero-

ureterostomy, or located too high up to permit of implantation of the

upper end into the bladder, will require either implantation on the skin

or into the bowel. As both of these methods are objectionable on ac-

count of the liability to infection sooner or later, and the consequent

necessity of nephrectomy, operative procedures to effect a connection

with the bladder have been proposed by Rydygier and Van Hook from
dissections on the cadaver.

Rydygier^^ proposes to implant the two ends of the ureter on the

abdominal wall, and, by plastic operation, to make a channel of skin

between them, to make good the loss of substance of the ureter.

Van Hook proposes, by plastic operation on the bladder, to create a

diverticulum long enough to meet the upper end of the ureter.

In both of these methods it is proposed to place the newly formed
channels in the abdominal wall. Theoretically, these methods appear
feasible, but they have not as yet been practised in animals or the human
subject.

ReicheP^ reports the following unique case of ureter in an inguinal

hernia

:

Reichel's Case.—Boy, aged nine and one-half years; movable right inguinoscrotal

hernia for four and one-half years. Herniotomy revealed small sac containing a little

water. Behind this was another tortuous sac adherent to its surroundings. This was the

ureter. Incision of sac. Palpation revealed a canal narrow down to the bladder, but
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dilated up to the kidney; hydronephrosis. Extraperitoneal nephrectomy seven days

later. Recovery.

Conclusions

Accidental wounds and subcutaneous ruptures of the ureter have not

as yet been objects of direct surgical procedure upon the ureter at the

seat of lesion. It will be advisable, however, when, and as soon as the

diagnosis can be made, or when lumbar opening of a peri-ureteral cavity

containing extravasated urine is made, to look for the seat of rupture,

and, if practicable, to restore the continuity of the canal.

Catheterization of the ureters from the bladder for purposes of diag-

nosis of diseases of the kidneys has given valuable information affecting

the decision for or against operation on the kidney. The procedure is

reasonably practicable in the female by the methods developed by Simon,

Pawlik, and Kelly.

In man catheterization is practicable only through epicystotomy.

The danger of this operation is steadily decreasing. The old mortality,

which varied from 27 to 20 per cent., has been reduced in the more recent

series of operations (Ultzmann^^) . x\lbert has had 20 cases, with 1 death

;

Assandelft, 102 cases, with 2 deaths; Ultzmann, 9 cases, with 1 death;

Bergman, 10 cases; von Itersen, 12 cases; Trendelenburg, 6 cases; and
Antal, 8 cases, all without a death. Therefore, this procedure is justi-

fiable in selected cases.

Catheterization of the ureter from the bladder as a curative measure
for the evacuation of hydronephrosis or pyonephrosis has occasionally

been performed successfully (PawUk). It is more difficult and more
uncertain than nephrotomy, and the attempt to find and remedy the

stenosis of the ureter from the pelvis of the kidney.

Dilatation of strictures of the ureter by elastic bougies or catheters

has been tried from the bladder by Kelly with temporary success, and
from the pelvis of the kidney by Alsberg successfully; consequently

this procedure is of use in isolated cases.

Permanent catheterization of the ureter from the bladder, a fistula,

or an implanted ureter is often tolerated only for a limited time, and
must be employed with caution for fear of causing ureteritis.

Ureterolithotomy, longitudinal incision over a stone for its removal,

is a safe operation by the extraperitoneal method. The wound heals

without stenosis. In extraperitoneal operations suturing is unnecessary,

drainage down to the wound being sufficient.

Intraperitoneal ureterotomy should be done only when access out-

side of the peritoneal cavity is impossible, and it should be completed by
careful suturing, covering with a peritoneal or omental flap, and drainage.

Opening of the peritoneal cavity to locate the seat of the stone may
occasionally be necessary, but when the diagnosis is once made, ureterot-

omy for the removal of the stone should be done through an extra-

peritoneal incision and the abdomen closed.

In valve formation or stricture of the ureter causing pyonephrosis

or hydronephrosis or a permanent renal fistula, nephrotomy should be
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followed by exploration of the ureter in its entire course from the kidney

to the bladder.

Exploration of the ureter as to its permeability should be done from

the renal wound by a long, flexible silver probe (a uterine probe) or an

elastic bougie, either olive-pointed or not. If the bougie passes into the

bladder, the examination is at an end. The size of bougie that w ill pass

through a healthy ureter is from No. 9 to 12, French scale.

If the pelvic orifice of the ureter cannot be found from the renal

wound, it should be sought for by opening the pelvis (pyelotomy) or by
incising the ureter (ureterotomy)

.

A longitudinal incision, Y2 inch to 1 inch long, in the posterior wall

of the pelvis, can be made while the kidney is lifted upward against the

twelfth rib. This procedure is easy if the pelvis is dilated, but may be

impossible if the pelvis is of normal size.

Operation for valve formation should be done through the wound in

the pelvis. If the opening cannot be seen or found from the pelvis,

ureterotomy should be performed immediately below the pelvis; a

small incision should be made in the ureter, and a probe passed up into

the pelvis. The valve should be split longitudinally, and the incised

borders so treated as to prevent reformation of the valve.

A stricture in the ureter, if not too extensive, can be treated by a

plastic operation on the plan of the Heineke-Mikulicz operation for

stenosis of the pylorus, namely, longitudinal division of the stricture and
transverse union of the longitudinal wound. This method of operating

for ureteral stricture seems to me preferable to resection of the strictured

part of the ureter (Kiister's operation), for the following reason: It is a

more economic operation, and preferable when the elongation of the

ureter is not sufficient to permit the two cut ends of the ureter after

excision of the stricture, not only to come in contact, but even to permit

of closure and invagination without stretching.

Resection of the upper end of the ureter and implantation of the

distal end into the pelvis may be useful in rupture or division or stricture

of the upper end of the ureter, as described by Kiister.

In a similar case of stricture in the upper end of the ureter, especially

if the ureter were not elongated or the kidney movable, I should prefer

the plastic operation proposed by me, as it is easier of technic, and as it

proved successful in my case of traumatic stricture in the ureter below
the pelvic orifice.

The ureter is accessible through an extraperitoneal incision, a con-

tinuation of the oblique incision for lumbar nephrotomy, from the twelfth

rib down along and 1 inch anterior to the ilium and along Poupart's

ligament to about its middle. This incision gives access to the upper
three-foiu'ths of the ureter and down to wuthin 2 or 3 inches above the

bladder.

'J'he vesical and lower pelvic portions of the ureter may be reached,

as Cabot has pointed out, by means of the sacral operation, or Kraske's

method, modified by osteoplastic temporary resection of the sacrum.

Ill woman the vesical portion of the ureter is accessible through the

vagina.
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The vesical orifice of the ureter may be reached from within the blad-

der by suprapubic cystotomy in man, and by dilatation of the urethra

or suprapubic or vaginal cystotomy in woman.
Uretero-uterine fistulas can be treated satisfactorily by plastic

closure of the vagina or by nephrectomy. Implantation of the ureter

into the bladder is, under favorable circumstances, the operation of the

future for this condition.

Ureterovaginal fistulas and congenital urethral or vaginal termina-

tions of the ureter should be treated by vaginal plastic operation for

displacement of the proximal end of the ureter into the bladder. If

these attempts fail, and the kidney is not infected, extraperitoneal or

transperitoneal implantation into the bladder should be done, and,

finally, as a last resort, nephrectomy.

Complete transverse wounds in the continuity of the ureter should

be treated by uretero-ureterostomy after Van Hook's method of lateral

implantation, if possible.

Complete transverse wounds of the upper end of the ureter should

be treated by implantation of the ureter into the pelvis of the kidney, as

devised by Kiister.

Complete transverse wounds of the ureter near the bladder should be

treated by implantation into that viscus either by splitting the ureter or

by invagination.

Loss of substance of the ureter too extensive to permit of uretero-

ureterostomy, or too high up to permit of implantations into the bladder,

may be treated by implantation on the skin or into the bowel.

Implantation into the bowel is objectionable on account of the in-

fection which is almost certain to follow sooner or later.

Implantation into the rectum should not be resorted to when im-

plantation into the bladder is possible.

Implantation on the skin in the lumbar region or the abdominal wall

may have to be followed by secondary nephrectomy, which, however, is

much less dangerous than the primary operation.
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OPERATION FOR THE RELIEF OF VALVE-FOR-
MATION AND STRICTURE OF THE URETER IN
HYDRONEPHROSIS OR PYONEPHROSIS*

In all cases of pyonephrosis we may expect to find some obstruction

to the flow of urine in the renal pelvis, the ureter, the bladder, or the

urethra. If the obstruction is external to the ureteral opening in the

bladder, the pyonephrosis is double ; if on one side, the obstruction must
be in the ureter or the pelvis of the kidney.

Lumbar nephrotomy for pyonephrosis has a mortality of 23.3 per

cent,, and primary lumbar nephrectomy a mortality of 34 per cent.

(Tuffier).^ Secondary nephrectomy must be made to close the fistula

after some time has passed, but this should not be delayed until amyloid
nephritis of the other kidney has set in. The mortality from this opera-

tion is low—5.9 per cent. If we add the 5.9 per cent, mortality from
secondary nephrectomy to the 23.3 per cent, mortality from primary
nephrotomy, the total of 29.2 per cent, is still 7.8 per cent, less than the

mortality from primary abdominal nephrectomy, which is 37 per cent.,

and 4.8 per cent, less than the mortality from primary lumbar nephrec-

tomy, which is 34 per cent. Consequently, in pyonephrosis nephrotomy
is the operation of choice (Tuffier).

The disadvantage of nephrotomy as compared with nephrectomy for

pyonephrosis is that a fistula remains in 45 per cent, of the cases. This

means that after a time a secondary nephrectomy must be made. Fis-

tulas remained in 34 per cent, of the cases of calculous pyelitis and in 54

per cent, of the cases of non-calculous pyelitis. The smaller number of

fistulas in calculous pyelitis is to be accounted for by the fact that in a

certain number of these cases the stone prevents the passage of urine,

and with the removal of the stone the obstruction is removed. Where
there is no stone, simple nephrotomy will leave the impediment in all

cases. If in both calculous and non-calculous pyonephrosis we can
reestablish the permeability of the ureter, we may expect materially to

diminish the percentage of permanent fistulas.

Tuffier, in the discussion of pyonephrosis, in his excellent mono-
graph on Surgery of the Urinary Organs, remarks: "It would be inter-

esting to know the condition of the ureter, the strictures, bands, valve

formations, that transform an open pyelonephritis into a temporarily

closed hydronephrosis or pyonephrosis. As yet these investigations

for the intermittent pyonephrosis have not been made."

*Jour. Amer. Med. Assoc, 1895, vol. xxii, p. 335.
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Valve Formation and Bending at the Pelvic Orifice of the
Ureter

Valve formation and oblique insertion of the ureter were first noticed

in a case reported by Glass^ and cited by Rayer,^ A girl was born with

right hydronephrosis and died at the age of twenty-three. At autopsy

three gallons of liquid were found in the sac. On the interior surface of

the sac the orifice of the ureter was seen to be as large as a goose-quill.

The ureter passed obliquely for 12 inches between the membranes of

the sac, and was patent the entire distance to the bladder. On ac-

count of the non-obstruction of the ureter, Rayer considers this the most
remarkable case on record.

Rayer observed a case of double hydronephrosis in which the ureters

were also patent, which he attributes to congenital malformation. The
patient was a boy of seventeen, who had been sickly all his life and had
had pain for seven years in the region of the left kidney. A tumor was
found, and the diagnosis made of left hydronephrosis. He died from

septic infection of the sacs. At autopsy the left ureter was found patent,

the upper portion situated in the wall of the sac. with an opening almost

similar to a valve in a vein. Water passed easily from below upward,

but not down from the sac into the ureter. There was a smaller hy-

dronephrosis in the right kidney. The right ureter was dilated to the

size of a lead-pencil from the bladder up to the sac. At the upper end
it was retracted, and when water was injected from below, it entered

the sac through an opening the size of the lacrimal punctum.
Virchow, in discussing hydronephrosis, remarks: "The cases are

extraordinary in which hydronephrosis exists with the ureter patent. I

have examined such cases several times, and have found in each case a

valvular obstruction caused by folding of the wall, due to oblique origin

of the ureter from the renal pelvis."

Simon^ gives a full and comprehensive description of this condition.

The ureter does not enter the pelvis of the kidney at its lowest point

with a funnel-shaped opening, but enters it at the side, at an acute angle,

and often even runs for a variable distance in the wall of the pelvis.

In two similar observed cases the ureter ran, not in the wall proper, but
})etween the wall and the peritoneal covering for 7 to 10 cm. In con-

tradistinction to the previous authors, who thought that valve formation

was the cause of the hydronephrosis and therefore congenital, Simon
believes that the hydronephrosis in its beginning causes the valve for-

mation, and consequently that valve formation is not a congenital

affection. He has examined a specimen in which a stone was found in

the ureter 5 cm. from the pelvic orifice, in a case of hydronephrosis the

size of a child's head, and with valve formation in the upper end of the

ureter. He believes that temporary obstruction from any cause may
produce sufficient asymmetric dilatation of the pelvis to give rise to

oblique insertion and valve formation, which, when it once exists, even

if the ])rimary cause of obstruction disappear, may remain as a perma-

nent obstruction of greater or less degree to the passage of urine. He
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considers valve formation in hydronephrosis very common, as he found
it in 11 out of 18 reported cases.

The mechanical aspect of valve formation in the causation of inter-

mittent hydronephrosis was studied by Krakauer,^ who made experi-

ments designed to explain the fact that spontaneous evacuation of urine

is sometimes seen in hydronephrosis due to this cause. Acting upon the

proposal of Simon, Krakauer produced an imitation of the hydrone-

phrosis due to valve formation in the following manner: He caused to

be made a rubber balloon having a capacity of 150 c.c. with a tube which
ran for several centimeters in the wall before opening at an acute angle

into the side of the balloon. When the balloon was filled to distention,

he observed that the first 50 c.c. were evacuated rapidly, the second 50

c.c. less rapidly, and the remainder still less readily. From this experi-

ment Krakauer concluded that a higher pressure in the balloon, equiv-

alent to an overfilling of the distended pelvis, is capable of overcoming a
greater hindrance or impediment in the tube of exit, the ureter, than is a

lower pressure. Applying this fact to the obliquely inserted ureter in

the dilated renal pelvis, he concludes that partial filling of the dilated

pelvis will close the valve of entrance and permit no evacuation through

the ureter; further accumulation of urine and overdistention of the

dilated pelvis will overcome the obstacle, and the urine will be evacuated

through the ureter. This fact explains the intermittent hydronephrosis

observed in Case 1.

Landau^ states that intermittent hydronephrosis, where there is no
gross pathologic impediment to the passage of urine, is not so rare as

might be judged from the infrequency of reports of this condition in the

literature. He has seen 4 cases, all women aged from thirty to sixty

years. In one case infection pyonephrosis and perinephritis took place,

which necessitated nephrotomy.
The etiology of this condition was given by Landau as— (a) Bending;

(b) torsion; (c) oblique insertion of the ureter. These conditions

caused stagnation of urine in the pelvis of the kidney, dilatation of the

pelvis, and then compression of the upper part of the ureter by the dis-

tended pelvis. These pathologic conditions of the ureter are in many
cases caused by floating kidney. Direct traction upon the ureter has

also been reported as the cause of hydronephrosis in certain cases of

prolapse of the uterus.

The amount of secreting kidney substance left is very variable; more
of it is to be found in the smaller tumors, but even in large tumors secret-

ing kidney substance may be spread out over a large surface. In one of

Simon's cases he could feel the calices from the tenth rib to the crest of

the ilium.

The ureter is small on account of atrophy from non-use. Its upper

portion, which passes up through or in the wall of the pelvis, is stenosed

from pressure of the sac. Its opening into the pelvis is a narrow, cres-

centic slit, sometimes only a line in length, and often difficult to find on
the specimen (Simon).

Spontaneous cure with restitutio ad integrum is impossible, because
44
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more or less kidney substance must necessarily be destroyed by the

dilatation; but a condition almost identical with recovery is seen when
the obstacle to the passage of urine disappears spontaneously, as, for

instance, when a stone passes away. This is possible only, however,

when no secondary valve formation has taken place (Simon).

Treatment

Nephrectomy.—In large hydronephroses, often mistaken for ovarian

tumors, nephrectomy or rather extirpation is exceedingly difficult, as

hydronephrosis is a retroperitoneal tumor, and as in the course of the

extirpation the mesocolon must be divided. At the time of Simon's

report the mortality was absolute; in 2 cases where total extirpation was
made, and in 4 cases in which it was tried and given up as impossible,

all the patients died.

Puncture and aspiration are only palliative measures, and in only 1

out of 11 cases collected by Simon was there even temporary improve-

ment.

Nephrotomy.—An abdominal opening into the sac of a hydrone-

phrosis cannot be done without first procuring adhesions to the wall,

either by leaving the cannula in or by Recamier's cauterization. The
patients died either from the operation or later from infection through

the fistulas, with the exception of 2 out of the 8, 1 of whom (Spencer

Wells' case) recovered accidentally by passing of stones. In the other

case (Simon's) a fistula remained. Spencer Wells'^ case was as follows:

"A woman of fifty had had intermittent attacks of pain in the region of

the right kidney for seventeen years. Having made a diagnosis of in-

termittent pyonephrosis and finding a large tumor with indistinct out-

lines on May 19, 1865, he evacuated, by puncture through the abdomen
with a fine trocar, 2 to 3 pints of pus. Eight days later he reopened the

wound and dilated with a laminaria tent to evacuate the accumulated
fluid. One month after the first puncture, on June 20th, two uric-acid

calculi the size and shape of a broad bean passed, followed by relief.

After a few weeks the tumor disappeared, and the patient was well for

the fifteen remaining years of her life."

Obliteration of Sac after Nephrotomy.—The difficulty, we might almost

say impossibility, of curing hydronephrosis without reestablishing the

passage through the ureter is well illustrated by one of Simon's cases.

A man of twenty-two had a hydronephrosis of sixteen years' standing,

for which 5 abdominal aspirations had been made in seven years. A
large abdominal incision was made after double puncture to get adhe-
sions. Unsuccessful attempts were made to obliterate the sac by cau-

terization of the sac-wall and its kidney substance. Partial extirpation

of the secreting kidney substance was abandoned on account of hem-
orrhage. After this the daily secretion diminished one-fourth, but 150

c.c. were still secreted. He then attempted to open up the ureter from
the pelvis, without success, in the following manner: He filled the sac

with milk, but none passed down into the bladder. He therefore con-
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eluded to open the pelvic ostium of the ureter, or dilate it if valve forma-

tion was present. He enlarged the abdominal wound until the opening

would admit the hand, and then searched all over with artificial light

and probes, but in vain. A year later the patient's condition was satis-

factory as to general health, but 150 to 180 c.c. of fluid containing 0.7

per cent, to 1.1 per cent, of urea was passed daily.

Simon, therefore, came to the conclusion that it is probably impossible

to obliterate the sac of a hydronephrosis as long as secreting kidney sub-

stance remains.

Re'establishment of the passage through the ureter would give the best

results in the treatment of hydronephrosis and pyonephrosis, even if no
restitutio ad integrum of the kidney is possible (Simon). Spencer Wells'

case has proved that a condition may result in which the patient may be

restored to perfect health. If it should be possible to reopen the ureter,

the same good results may be expected as in Spencer Wells' case.

There are two ways in which the ureter might be opened: from the

bladder or from the pelvis of the kidney.

1. Catheterization of the Ureter from the Bladder.—This is considered

by Simon as the more natural and easy way in women. He succeeded

in finding the ureter in 15 out of 17 cases. He therefore proposes in this

way to empty the contents of a hydronephrosis or pyonephrosis, but he

has never put the method into practice.

The catheterization proposed by Simon was taken up by Pawlik,^

who constructed his ureteral sound, later improved by Howard Kelly. ^°

The catheterization of the ureters in women has thus been made prac-

ticable, but for the purpose of overcoming stenosis, or the cure of pyo-

nephrosis or hydronephrosis, little or nothing has been accomplished.

Pawlik mentions a case from Billroth 's clinic of pyonephrosis in

which he introduced, through the ureter from the bladder, a long elastic

catheter with a metal point, which passed through a stenosis of the

ureter up into a cavity above. From previous nephrotomy the patient

had an abdominal fistula, a probe passed through which would touch the

metal tip of the ureteral catheter. On attempting to withdraw the

catheter the tip was caught in the stenosis and broken off. Dr. von
Hacker removed it through the abdominal fistula.

Pawlik, ^^ cited by Albarran,^^ has two reports of cases of hydrone-

phrosis in which his method was used. In 1 case (observation 6) cure

was accomplished after 30 successive soundings of the ureter. In the

other (observation 10) the ureter was impermeable and nephrotomy had
to be resorted to. As regards leaving the catheter permanently in the

ureter, Pawlik mentions a case of ureterovaginal fistula in which a
catheter was left in for seven days. Force was necessary to remove it,

and it was found incrusted with salts.

2. Catheterization of the Ureter from the Pelvis of the Kidney.—Simon,

after his unsuccessful trial in the case above cited, states that the open-

ing in the pelvis must be large, in order to find the ureteral opening, and
still, even if access is good, we will probably be able, only in exceptional

cases, to sound the ureter and remove the obstruction, because in large
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tumors there are valve formation and so small a pelvic ostium that

it cannot be found in the large cavity, anatomic landmarks being absent,

by inspection either with natural or artificial light. It would be only in

exceptional cases, where the pelvic ostium is dilated or not too small,

that it could be found and a probe inserted. If the pelvic ostium was
found, a stenosis could be dilated with bougies or knives and the valve

might be operated upon by cutting the inner wall away. Simon, how-

ever, never had occasion to bring these proposals into execution.

Landau recommends not nephrectomy, but rather abdominal nephrot-

omy, eventually followed by probing of the ureter and perhaps by high

fixation of the hydronephrotic sac, nephropexy, so as to facilitate the

exit of urine from the pelvis into the ureter. Landau, however, has not

yet operated in this manner.

The valve formation can be remedied by a plastic operation after

previous opening of the dilated pelvis following lumbar nephrotomy.

It is natural to select the lumbar region for entering the pelvis because

the operation is extraperitoneal, and consequently there is no danger of

infecting the peritoneal cavity, and because the lumbar incision gives

the readiest access to the upper portion of the ureter. If it is possible

in this manner to reestablish the flow of urine, we can save for future

function what active kidney tissue may be left, the danger of primary

nephrectomy is avoided, and the patient may regain perfect health with-

out urinary fistula. That this can be accomplished satisfactorily and
promptly is illustrated by the following case:

Case 1.

—

Synopsis.—Valvular stricture or stenosis of pelvic orifice of ureter in a some-

what floating kidney; intermittent hydronephrosis for eight years; more and more frequent

attacks until finally one a week; nephrotomy in interval between attacks; no stone in pelvis;

pelvic orifice of ureter could not be found through opening in kidney; incision of pelvis; val-

vular opening of ureter seen; plastic operation on valve; bougie left in ureter for two days;

pelvic wound sutured; fixation offloating kidney; recovery without fistula.

Mrs. D. H. consulted me at my office February 22, 1892. She gave the following

history: Age twenty-eight; family history good; previous health good; married eight

years; two children living, one dead. Four months after marriage had an attack of pain

in the region of the left kidney, with the formation of a tumor at the site of pain, immovable

and tender on pressure. At the end of two weeks tumor and pain suddenly disappeared.

Two or three days after the birth of her first child she had a similar attack, which lasted

about eight days. She had intermittent attacks every month or two from that time until

1878. The attacks varied little in intensity, and persisted usually for about one week.

In September, 1888, after the birth of the third child, she had a severe attack of pain in the

region of the kidney, with frequent shooting pains along the course of the ureter and ac-

companied by a swelling, tender on pressure, and by difficult but painless micturition.

This attack lasted for two or three weeks. Since that time she has had similar attacks

every two weeks, which last on the average two days, and are always accompanied by

difficult urination. The last attack, which occurred on February 8, 1892, lasted for a

week. Since that time she has had no pain.

The patient began to menstruate at ten years of age, and has been regular until a

year ago. Flow normal, but considerable dysmenorrhea. For the past year menstruation

has l)ocn irregular,—every two to four weeks,—but the flow has been normal.

Present Condition.—The patient is somewhat emaciated, has a nervous, suffering ex-
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pression, not pale, abdomen easy to palpate, heart and lungs normal. Temperature

99° F. Urine contains pus, but neither albumin nor sugar.

On March 11th, during an attack of pain, a tumor could be felt in the region of the

left kidney, but five days later no tumor could be found. During and immediately after

the disappearance of the tumor the urine was milky from pus. May 24th she had another

attack which lasted two days. During the days of pain urine is scanty and dark colored.

Diagnosis.—Intermittent hydronephrosis; stenosis in pelvis of kidney or ureter,

probably from stone. Advised nephrotomy; removal of stone from kidney or ureter

without opening into ureter if possible. If necessary to open ureter, pass bougie from

opening in kidney to bladder, and suture ureter over bougie.

Operation May 31st at the Emergency Hospital, in the presence of the doctors from

the Policlinic, and Drs. Waters, Bernauer, and Krost, the patient was anesthetized with

ether and placed on the right side, with a pillow under the loin. No tumor could be felt.

An incision 4 inches long was made, from the angle of the twelfth rib and the extensor dorsi

muscle, obliquely downward and forward to the iliac crest above the anterior superior

spine. It was necessary to divide the quadratus lumborum for IJ^ inches below the rib

in order to gain space for operating. The transversalis fascia was now divided. The
retroperitoneal adipose tissue was scanty. Two tumors could now be felt—one close under

the margin of the ribs was recognized as the spleen. Behind and below this could be felt

the convex posterior border of the left kidney. During inspiration the spleen was pushed

down upon the kidney, but it could be easily replaced. Dissection of the adipose capsule

from the kidney was difficult, on account of a plastic perinephritis which had made the

capsule tense and adherent to the kidney. The surface of the kidney was not smooth and

glistening, but velvety from connective-tissue strips. By pressure over the anterior portion

of the lumbar region of the abdomen the kidney was pushed into the wound and the adi-

pose capsule dissected off by forceps and the finger, so as to permit palpation of the kidney

between the thumb and index-finger. The kidney was rather small, 3}^ inches long, l}/^

inches broad, and Ij^ inches thick. Neither hard nor soft spots could be felt. Palpation

of the pelvis was accomplished by pushing the fingers of the left hand forward toward the

hilum, holding the upper half of the kidney meanwhile between the thumb and index-

finger of the right hand. The pelvis contained no fluid and no stone could be felt. Follow-

ing down from the pelvis no ureter could be felt, nor could any hard spot or stone be dis-

covered.

A long exploring needle was introduced through the convex surface of the kidney, at a

point between the middle and lower thirds, in the direction of the pelvis, for a distance

of 2 inches. An empty cavity was entered by the needle, in which no stone could be felt.

The needle was next inserted into the upper half of the kidney, but neither fluid nor stone

could be felt.

The pelvis was now opened through the kidney by means of the Paquelin cautery

along the needle as a guide, in the middle third of the kidney. The hemorrhage was slight;

no fluid escaped. The opening was dilated with forceps so as to permit palpation of the

pelvis and calices with the left index-finger. The calices were dilated, but still the kidney

substance was J^ inch thick. The pelvis was a large cavity extending to the lower border

of the kidney, with a round, smooth, soft surface. No stone could be felt, nor was the

ureteral entrance perceptible to the finger. Through a small opening, or over a ridge, the

palpating finger could be passed into the upper part of the pelvis. The calices here were

dilated, but no stone could be felt. Examination with a steel urethral sound gave similar

negative results.

In order to find, if possible, a stone in the ureter, a small bent metal probe was passed

into the pelvis, but the ureteral entrance could not be discovered. The dilated pelvis was

now isolated and opened for ocular inspection, to determine the pelvic entrance to the

ureter. The lower third of the kidney was lifted forward and drawn into the wound by

means of a blunt retractor passed through the wound in the kidney, the posterior surface of
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the pelvis isolated from the adipose tissue, and an incision ^ inch to 1 inch in length made

obliquely downward from about 34 inch from the hilum of the kidney. The wall of the

pelvis was 2 mm. thick. Neither fluid nor urine escaped. The borders of the wound were

grasped and held open with forceps. The inner surface of the pelvis was now seen to be

normal in color and appearance. At the lower posterior portion of its inner wall was seen

a small, semicircular opening, 2 lines in length from above downward, and 3 lines in trans-

verse diameter. The posterior border was convex; the anterior border, straight. A
metal probe introduced through this opening passed easily down 7 or 8 inches into the

bladder without encountering resistance, either from stricture or stone.

An olive-pointed bougie. No. 5 French, which was passed down, was tightly grasped by

Fig. Q4.—Illustrating operation for valve formation (Case i).

A, Kidney and dilated pelvis: i, Kidney; 2, opening on its convex surface after nephrotomy; 3, dilated

pelvis; 4, with opening on its posterior surface from pelviotomy; 5, opening of the ureter into the pelvis, a
small transverse, crescent-shaped slit.

B, Dilated pelvis and ureter, showing valve formation: i, Pelvis; 2, mucous membrane; 3, muscular and
external coat; 4. ureter; 5, valve; 6, hne of incision dividing valve.

C, Valve seen from the pelvis, and divided to illustrate the plastic operation: i, Inner wall of pelvis above
the ureteral opening; 2, ureteral opening; 3, the divided valve; a and a', the corners of incision to be united by
a suture.

the ureter. By lifting up the pelvis the ureter could now be palpated. The wall was thin,

and seemed liable to rupture unless great care was exercised. The bougie was removed,

and on again lifting the pelvis and inspecting the entrance into the ureter it was seen that

the ureter came off not from the most dependent portion of the dilated pelvis, but from its

posterior half or wall. Thus the anterior straight border of the ureteral entrance formed

a valve or fold, resembling the valve in a vein, which would close against the posterior wall

of the opening when the pelvis was filled with urine or fluid to a slight or medium degree.

A greater degree of dilatation would push away the posterior wall of the pelvis and thus
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reopen the entrance to the ureter. This accounted for the evacuation of urine containing

pus after a period of occlusion of two days' duration.

To do away with this valve formation the following operation was performed on the

plan of the Heineke-Mikulicz operation for stricture of the pylorus (Fig. 94) : An incision

2}/2 lines in length was made through the mucous membrane into the muscular wall or

fold of the pelvis. The terminal points of the incision through the valve were now ap-

proximated by a fine silk suture, thereby changing the former vertical incision into a

horizontal line. The entrance into the ureter was by this means made wider and more

nearly circular.

A No. 11 French bougie was now passed through the opening in the pelvis down 5

inches into the ureter, and the upper end brought up through the pelvis and out of the

wound in the kidney, to keep the opening into the ureter dilated during healing of the

wound.

The incision in the pelvis was united by 10 fine silk interrupted sutures passed through

the pelvic wall, but not including the mucosa. A piece of the cortical substance of the

kidney was removed for microscopic examination.

The kidney was now replaced and fixed in normal position by two sutures passed

through it, which anchored it to the transversalis fascia. The pelvis was drained by a

rubber drainage-tube J^ inch in diameter, inserted along the side of the bougie through the

wound in the kidney into the pelvis. The drainage of the external wound was accom-

plished by the employment of a gauze drain on anterior surface of the kidney, one on pos-

terior surface of kidney, one down along the ureter, and a rubber drainage-tube on posterior

surface of pelvis, over the wound in the pelvis. The lower part of the abdominal wound
was united by silk sutures, the upper half left open for drainage, and the usual dressings

applied. The operation required two hours; at its close the patient was in good condition;

pulse strong, 90; the operation was mechanically easy on account of the lax abdominal

walls due to childbearing and the leanness of the patient.

The bougie was removed on the second day. The patient suffered considerable pain

for four days; the pain along the course of the ureter persisted for two weeks. Four weeks

after the operation the tube was removed and a smaller one introduced, which was taken

out a week later. The discharge was excessive at first, but gradually decreased. Two
weeks after operation she could lie on the left side without pain. The patient recovered

without fistula, and up to the present time has had no return of the hydronephrosis.

A somewhat different method of operating on this valve has been

suggested by Kiister,^^ but has not yet been tried. He reports a ease in

which he divided the valve longitudinally, as I did. He proposed to

freshen each flap and unite it by sutures to the freshened inner wall of

the sac. Kiister was not able to carry out this plan because he found,

in addition to the valve, a stricture in the ureter 2 cm. below the pelvis.

This condition caused him to resect the upper 3 cm, of the ureter and
unite the upper end of the distal portion to the pelvis by a plastic opera-

tion to which I shall refer later.

It appears to me that my method of operating upon the valve is

simpler than Kiister's: his requires at least two sutures, mine only one;

the method, moreover, proved efficient in my case just reported.

Strictures in the Upper Portion of the Ureter

It has been seen, in the description of valve formation, that stricture

often forms in the portion of the ureter located in the wall of the dilated



696 COLLECTED WORKS OF CHRISTIAN FENGER, M.D.

pelvis; but this stricture is treated by the operation for valve formation,

as described above. Independent strictures below the pelvis require

different treatment. If such strictures are single and accessible, they

can be operated upon with a view to reestablishing the continuity of the

canal.

Outside of observations at the postmortem table little attention has

been called to the question of strictures of the ureter, because in the

cases of hydronephrosis and pyonephrosis operated upon the kidney has

been opened or extirpated, and no attention has been paid to the ureter.

From the postmortem table we know that multiple strictures can be

found as a result of chronic inflammation of the canal, as in the instance

depicted by Halle,^^ mentioned by TuflSer, in which not less than three

strictures were found, the canal between the strictures being dilated. It

is doubtful if cases of this kind would be suitable for operation.

As a result of traumatism, limited strictures have been seen to be

formed, as in the cases of Pye-Smith^^ and Sollier.^^ Pye-Smith reports

the following case of stricture of the ureter and dilatation of the kidney,

apparently of traumatic origin

:

Pye-Smith's Case.—August 16, 1871. Male, twenty-four; farrier. Never had

stricture. Frequently been kicked in abdomen. Two years before kicked on left side,

"under the short ribs," and passed blood with urine several days. In bed only three days.

August 7th, diarrhea, swelling of abdomen, vomiting, pain in abdomen. No diflSculty in

passing water. Examination: Large tumor occupying left half of abdomen, smooth,

deep fluctuation. Urine contained trace of albumin.

Diagnosis.—Probable vascular fibrocystic growth. August 22d tapped, and 6j^

pints of a reddish fluid containing pus and blood-corpuscles flowed out. Tumor gradually

filled and was again tapped. Patient improved and went home in October. He had re-

turn of the diarrhea and died October 14th.

Autopsy October 17th: Renal tumor firmly adherent to surroundings. Right kidney

swollen; early parenchymatous nephritis. Bladder normal; ureter dilated Ij^ inches,

then contracted so as not to admit smallest probe. No impacted calculus; no sign of

recent inflammation. Tumor; little renal tissue remained. Organ dilated into a series

of communicating cysts containing yellow, puriform fluid; scarcely any blood. No trace

of calculus; no cheesy material. No abnormal tissue. In one of the cavities vegetable

fibers, apple-core, and fragment of clove were found; therefore opening must have existed

during life, with communication with adherent bowel. Disease probably traumatic.

Ureter probably injured. During two years following canal was gradually contracting

and forming stricture; consequently, pelvis of kidney gradually expanded. Adhesion to

colon determined diarrhea and suppuration, from which patient died.

Sollier's case was one of traumatic stricture of the ureter in a man of

forty-five who, in 1870, sustained a traumatism by a kick from a horse

in the left hypochondrium. The injury was followed by pain in the

left side, gradually increasing for nine years, when symptoms of nephri-

tis appeared and the patient died from uremia. At the autopsy it was
found that the left kidney had been transformed into a number of cavi-

ties the size of nuts. The calices, pelvis, and upper portion of ureter

were dilated. In the middle portion of the ureter was found a "cica-
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tricial stenosis." Hypertrophy of the heart was found, which had
already been diagnosed during the patient's Hfe.

Little is also known as to the frequency of strictures, but it may
possibly be concluded, from the frequency of permanent urinary fistu-

las following nephrotomy, that they are not of infrequent occurrence.

Tuffier states that fistulas followed nephrotomy in 45 per cent, of the

cases collected, and we are forced to believe that the permanency of the

fistula is caused by imperviousness of the ureter either from valve forma-

tion or from stricture. How often this is caused by a stone lodged in

the canal, and how often by a stricture without stone, we will not know
until the ureter has been investigated by probing from above in a large

number of nephrotomies. From the statistics collected by Tuffier,

which show that nephrotomy for calculous pyelitis was followed by 34

per cent, of fistulas in 114 collected cases, and that nephrotomy for non-

calculous pyelitis was followed by 57 per cent, of fistulas, we cannot draw
any certain conclusions as to the frequency of stricture in non-calculous

pyelitis as compared with the frequency of stones in the ureter; but it

is likely that strictures are common.
As to the frequency with which strictures occur in different parts of

the ureter, we have a statement from Tuffier to the effect that in 29

instances of congenital hydronephrosis a stricture was found in the upper

end of the ureter in 15 cases, and at the lower end in 14. In Sollier's

case of traumatic stricture it was located in the middle portion of the

ureter.

The question of gaining access to different portions of the ureter in

order to overcome obstruction has been solved as far as the removal of

stones is concerned, by a number of operations already on record, as

follows : The vesical end of the ureter has been reached from the bladder

by Emmet, Richmond, and others; from the vagina, by Emmet and
Cabot.

The pelvic portion of the ureter has been reached by extraperitoneal

lumbar incision, and the stones removed either by pushing them up
into the pelvis and pyelotomy in 4 cases (Tuffier), or by longitudinal

incision of the ureter in 4 cases (Tuffier), and in my case published in

Chicago Medical Recorder.

From the middle portion of the ureter stones have been removed in

4 cases (Tuffier) by longitudinal ureterotomy by the prolonged lumbar
incision. There is no difficulty in gaining access to the upper two-

thirds or three-fourths of the ureter by the oblique lumbar incision. It

is different with the lower third or fourth of the ureter, which is located

deep down in the pelvis, and is even held by Le Dentu to be inaccessible.

But Cabot has justly pointed out that this portion of the ureter is also

accessible without opening into the peritoneum by means of the sacral

operation of Kraske, with removal of part of the sacrum or temporary

resection of the latter.

As far as strictures are concerned, there have as yet been made only

two attempts at operating, namely, by Kiister and myself, and a suc-

cessful result in both cases was reached by a somewhat different method.
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Both were strictures in the upper part of the ureter close to the pelvis

of the kidney.

Kiister resorted to resection of the narrow portion of the ureter and

united the distal portion to the pelvis of the kidney. His most remark-

able and interesting case was as follows

:

The patient was a boy eleven years of age. As a baby and until his fifth year he was

sickly, but afterward was healthy. In June, 1889, spontaneous enlargement of the abdo-

men was noticed, accompanied by pain. This was diagnosed as left hydronephrosis.

The urine was clear and sufficient in quantity, indicating open hydronephrosis. On June

23d Professor Braun made a lumbar nephrotomy, which was followed by vesical anuria,

and the patient left the hospital with a fistula.

On May 25, 1891, the boy was seen by Kiister. The fistula was permanent, and little

or no urine came from the bladder. The fistula in the lumbar region was dilated and digital

exploration of the pelvis made. Catheterization of the ureter from the dilated pelvis could

not be effected. The operation was followed by septic pyelitis.

July 14, 1891, it was decided to attempt to make the ureter patent, which was ac-

complished by Kiister in the following manner: A lumbar extraperitoneal incision was first

made into the sac, but the ureter could not be found. The lower end of the sac, the dilated

pelvis, was then incised, on the upper border of which was seen a layer of kidney substance

the thickness of a thumb. The ureter could now be seen running several centimeters in

or upon the posterior wall of the sac, and terminating in a slit in the pelvis. It was then

intended to divide the pelvic wall of the ureter by pushing a probe-pointed knife down into

the ureter from the pelvis to a point close to its exit from the sac, to spread out the divided

walls and unite them to the wall of the sac, thus making a funnel-shaped opening into the

ureter (see Fig. 95); but on attempting to introduce a fine probe into the ureter, a stricture

was encountered 2 cm. below the pelvis. The ureter was, therefore, divided from above

downward, as far as the stricture, through which a fine probe could now be passed.

As cure seemed impossible without removing the stricture, the ureter was transversely

divided below the stricture and at the entrance to the sac. The ureter was now united to

the pelvis by dividing the upper end of the ureter, unfolding the divided end, suturing it

to the opening into the sac, and closing the remainder of the wound in the pelvis by catgut

sutures.

The next day bloody urine escaped into the bladder, but ordinarily the urine passed

out through the lumbar fistula. From this time more and more urine passed into the

bladder, until, four months after the operation, as much as 100 c.c. passed in the twenty-

four hours. The pelvis was now washed out for pyuria with 0.25 per cent, solution of

nitrate of silver; this was followed by local and general improvement.

November 6, 1891, the fistula was closed by cureting, dilating, and closing the canal

by step sutures. In the first twenty-four hours after the operation the patient passed

1300 c.c. of bloody urine from the bladder. He recovered, but with a lumbar hernia which

had to l)e held in place with a bandage; the fistula remained closed. The boy is able to

work and has excellent health. The urine contains a few pus-corpuscles and a small

quantity of albumin.

Plastic operation on the stricture without resection of the ureter

was practised by me in the following case:

Case l.—Synopsis.— Traumatic stricture of ureter close to entrance into pelvis of the

kidney; intermittent pyonephrosis of four years' standing; increased frequency of attacks;

nephrotomy; no stone found in sacculated kidney; ureteral entrance could neither be found
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through wound in kidney nor through incised pelvis; longitudinal ureterotomy revealed stric-

ture at upper end of ureter; longitudinal division of stricture and plastic operation on ureter;

recovery unthout fistula in six weeks.

W. B., a farmer forty-seven years of age, came under my care November 12, 1892.

Father died as a result of accident. Mother dead; cause unknown; one brother died of

phthisis. Patient's health good up to age of thirteen. The present trouble dates back

thirty-four years, when, as a boy of thirteen, in jumping from a horse to the ground, on

account of miscalculation of distance he sustained a violent jerk, his feet not having touched

the ground, while his hands still retained hold of the hames. This injury was immediately

followed by a sharp, constant pain in the left side, which was mitigated by blistering, but

he was obliged to remain in bed for a month. He suffered no inconvenience with the ex-

ception of slight soreness in the region of the left kidney, increased by hard work, until ten

Fig. 95.—Illustrating operation for stricture of ureter (Case 2).

A, Sacculated kidney, dilated pelvis, ureter with stricture at its upper end: i, Kidney; 2, sacs correspond-
ing to dilated calices; 3, nephrotomy; 4, dilated pelvis; 5, opening in posterior surface of pelvis-pelviotomy
wound; 6, ureter below stricture; 7, stricture in upper end of ureter; 8, opening in ureter below stricture, ex-
tending up through the stricture into the pmlvis; 9, sutures closing the upper half of the wound in the pelvis;

a a' and b b', points of incision in ureter and pelvis to be united by sutures after folding the ureter upon itself

at the place of stricture.

B, Pelvis and ureter after union by sutures: i, Pelvis; 2, ureter; 3, fold of ureter at place of stricture;

4, sutures of wound in pelvis; s, place of suture^ between points a-a' and b-b'; 6, 6, additional sutures, as many
as needed, to close borders of the fold formed by appro.ximations of a to a' and b to b'.

years later, when, after overexertion, he had an attack of sharp pain in the left side; at this

time he was in bed about a week. One year later he had a third attack, which followed

free indulgence in liquor. This attack was attended by pain, soreness, and obstinate

constipation. For the next ten or fifteen years he had four or five attacks a year, lasting

from two to three days, and always after indulgence in liquor. During the last six years

the attacks have apparently been caused by overexertion, with the exception of one attack

a year ago, for which no cause could be assigned. The last attack occurred October 22,

1892. It was no more violent than previous attacks, but was of longer duration.

Examination November 12, 1892: Patient well nourished. In left hypochondrium

could be found a tumor immovable, hard, and not nodular, wliich extended 2 inches below

the ribs and to within 3 inches of the umbilicus. Temperature, 101° F.; urine contained

a little pus.
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Diagnosis.—Nephrolithiasis in the pelvis or infundibulum, or pyonephrosis from stone

or obstruction in the ureter.

November 26th: For the past week there has been more pus in the urine, indicating that

the contents of the pyonephrosis have been evacuated through the ureter. Examination

in narcosis showed that the tumor had disappeared. Operation at the German Hospital.

The patient was anesthetized with ether, and placed on the right side with a pillow under

the loin. An incision was made from the angle of the twelfth rib 6 inches downward and

forward, to within 1 inch above and anterior to the crest of the ilium. The muscles were

strong. After division of the transversalis fascia and removal of a layer of adipose tissue,

the adipose capsule of the kidney was exposed, which was so adherent to the surface of the

kidney that when it was removed the fibrous capsule was stripped off also. The exposed

surface of the kidney was not shining, but was red and velvety. It was nodulated, each

nodule forming a flat prominence about 2 cm. in diameter. Each prominence was com-

pressible and resembled a dilated calyx. The kidney was of normal size, about 9 cm. long,

4 cm. broad, and 3 cm. thick. In one place a cyst the size of a pea, with clear, yellowish

contents, was seen. After excision of a piece of the kidney substance for microscopic ex-

amination the dilated cavity of pelvis and calices was opened, and a jet of urine tinged with

pus came out over the wound. The incision along the convex border of the kidney was

enlarged by the Paquelin cautery.

Digital exploration revealed that the globular protuberances were dilated calices which

communicated with the pelvis, forming a common cavity. Some of the calices had open-

ings large enough to admit the tip of the finger; others had openings which would admit a

No. 10 urethral sound. No small abscesses could be seen on the surface of the kidney or

in the incised substance. The protuberances now appeared to be collapsed, but a reason-

able amount of kidney substance appeared to be present, especially in the lower part.

The index-finger was passed through the wound in the kidney down into the pelvis, which

was 7 cm. long and 4 cm. deep. The wall was smooth, and there was no stone or gravel.

Neither by the palpating finger nor by the sound or probe could anything be discovered

resembling an entrance to the ureter.

The kidney was therefore lifted up over the border of the twelfth rib, so that its an-

terior surface was directed upward and toward the median line, and its posterior surface

backward and downward, thus exposing the posterior surface of the dilated ureteral half of

the pelvis. A longitudinal incision, 1 inch long, was made in the pelvis, and the edges

held apart with retractors. The pelvic mucosa looked red and inflamed, but no ureteral

entrance could be seen or felt.

The external wound was now prolonged downward for Ij^ inches to within an inch of

the anterior-superior spine of the ilium, to secure more operating space. The ureter could

now be seen as a string or band, not dilated. Its upper end for ]/2 inch was embedded in

cicatricial tissue. A longitudinal incision, 1 cm. long, was made in the ureter 3^ or %
inch below the pelvic opening. A small metal probe introduced into the ureter through

this incision passed downward freely for 6 inches. In passing it upward, however, a

stricture was found just below the point of entrance of the ureter into the pelvis. The

ureter was adherent to the surrounding adipose tissue at this point. The adhesions were

separated by the handle of the scalpel, and the stricture opened by a longitudinal incision on

the probe as a guide. The opened stricture was seen to be 1 cm. long. The remainder of

the ureter was examined by a French bougie, which would pass down 4 or 5 inches, but

would then be caught by the ureter. There was no stricture, but a diffuse atrophic narrow-

ing of the ureter. A fine probe or a small bougie could, however, be passed without diflS-

tulty into the bladder.

The patency of the ureter was reestablished by uniting the wall of the ureter below

the stricture to the pelvic wall, leaving the stricture as a loop, as shown in Fig. 96. This

procedure was similar to the Heineke-Mikulicz operation upon the pylorus.
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The upper part of the wound in the pelvis was closed by sutures. No bougie was left

in the ureter. The wound was drained by a large tube passed into the wound in the kidney,

3 inches upward to the upper corner of the kidney. A smaller drain was passed down to

the pelvis and ureter. Gauze strips were packed around the anterior and posterior surfaces

of the kidney, and 3 inches down along the ureter. The divided muscles of the abdominal

wall were then united, with the exception of the lower 3 inches, which was packed with

gauze. The external wound was united by sutures and dressed in the usual way. The

operation occupied two hours. The patient was weak at its close, pulse, 130; much pain

along course of ureter. The next day he passed naturally water containing no blood. The

wound was dressed daily, and the dressings were found to be saturated with 5 ounces of

urine. The amount was determined by the difference in weight of the dressings on applica-

tion and after removal. The patient steadily improved. The pain decreased, and the

amount of urine in the dressings became progressively less. November 29th to 31st blood

was found in the urine, which showed that the ureter was patent from the third day after

the operation. December 19th half the tube was removed, and a day later the remainder

was taken out.

January 5, 1893, the wound was closed. The patient was well and strong, suffered

no pain, and could walk about all day. No tumor could be made out. Pressure in renal

region was painless. The urine at this time was normal in quantity, 46 ounces, and upon

microscopic examination of the sediment a few pus-cells could be seen. No trace of albu-

min could be found in the urine. The patient thinks he has gained flesh and is much better

than before the operation.

November 14th, while the tumor was present and the temperature high, the quantity

of urine for the twenty-four hours was 18 ounces. After the disappearance of the tumor

on November 17th and 18th the temperature fell to normal, and the amount of urine in-

creased to 34 ounces on November 19th and to 32 ounces on November 20th. On the

evening of the day of operation the patient passed 18 ounces of urine; on November 27th,

26 ounces; on November 28th, 32 ounces, and from this time on the amount of urine passed

averaged 30 ounces a day.

Reunion of a transversely divided ureter, first studied experimentally

on dogs by Tuffier^^ and others, was not successful until the method of

invaginating the upper into the lower portion was devised by Poggi^^ and
Van Hook. It was first practised successfully in man by Kelly, who
used Van Hook's method. Poggi found that, by invaginating the upper

end into the lower, union would take place. He divided both ureters in

dogs, dilated the lower end with a forceps, invaginated the upper end
into the lower, and united with sutures. When the animals were killed

fifteen days and three and one-half months later, respectively, he found

union without stenosis at the point of operation.

Van Hook,^^ in a preliminary contribution, has also succeeded in

reuniting the completely divided ureter by a different method, which

might be termed lateral implantation of the upper into the lower end

after the closure of the end of the latter. In a very elaborate paper

upon the surgery of the ureter^*^ he gives the reasons why his method of

lateral implantation is preferable to the simple invagination of Poggi.

He believes that the ureter can sustain resection involving a consider-

able amount of tissue, since ureters measuring 10 inches while in situ

will easily measure 12 to 14 inches when removed, and he further re-
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marks that traction on the divided ends is probably admissible to a very

considerable extent.

The first reunion of a completely divided ureter by uretero-ureteral

anastomosis, or uretero-ureterostomy in the human subject, has re-

cently been reported by Kelly.^^ Eight years ago his attention was
called to the danger of cutting a ureter during operation for an abdom-
inal tumor which had displaced it. He now reports

:

Mulatto, twenty-five years of age, who had a large uterine myoma. The uterus filled

true and false pelvis and extended above umbilicus. Hysteromyomectomy was performed

May 1, 1892. Ureter ligated and cut, supposing it to be an engorged vein. Ureter was

four times its normal size by reason of pressure from the tumor (hydro-ureter). On re-

moval of upper ligature 20 c.c. of clear urine escaped. Van Hook's plan tried, of tying

U

Fig. 96.—My plan of operating for ureteral stricture on extraperitoneal surface of ureter.

A , Ureter showing stricture and line of incision.
B, Opening through the stricture extending into the proximal and distal portion of the ureter. The ex-

treme ends of the incision a and a' to be united.
C, Ureter after suturing: a, The bend at the site of the stricture.

lower end of divided ureter, making slit in ureter below ligature, and invaginating upper

into lower end by means of silk traction sutures. Edges also sutured to intussuscepted

portion by ten fine silk rectangular sutures passed through outer coat only. Gauze laid

over anastomosed end, and brought out at lower angle of abdominal wound, to insure

drainage. No urinary odor about dressings. Passed water second day. Discharged in

six weeks. After Kelly's successful operation Bloodgood made an experiment upon the

dog. He performed ana.stomosis of right ureter after section. Kidney and ureter were re-

moved two and one-half months later. The kidney was found normal, ureter not dilate<l,

caliber and mucous membrane restored without stricture.

Conclusions

1. Exploration of the ureter as to its permeability should be done
from the renal wound by a long flexible silver probe (a uterine probe) or

an elastic bougie, either olive pointed or not. If the bougie passes into

the bladder, the examination is at an end. The size of bougie that will

pass through a healthy ureter is from 9 to 12 French scale.
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2. If the pelvic orifice of the ureter cannot be found from the renal

wound, it shoufd be sought for by opening the pelvis—pyelotomy—or

by incising the ureter—ureterotomy.

3. A longitudinal incision, Yi inch to 1 inch long, in the posterior

wall of the pelvis, can be made while the kidney is lifted upward against

the twelfth rib. This procedure is easy if the pelvis is dilated, but may
be impossible if the pelvis is of normal size.

4. A stricture in the ureter, if not too extensive, can be treated by a

plastic operation on the plan of the Heineke-Mikulicz operation for

stenosis of the pylorus; namely, longitudinal division of the stricture

and transverse union of the longitudinal wound (Fig. 96). This method
of operating for ureteral stricture seems to me preferable to resection of

the strictured part of the ureter (Kiister's operation), for the following

reason : It is a more economic operation, and preferable when the elonga-

tion of the ureter is not sufficient to permit the two cut ends of the ureter,

after excision of the stricture, not only to come in contact, but even to

permit of closure and invagination without stretching.

5. Resection of the upper end of the ureter and implantation of the

distal end into the pelvis have been performed in an important and
interesting case by Kiister, and the result was a brilliant success. His

method was to split and unfold the end of the ureter, and to implant it

into the opened pelvis, to which it was united with sutures.

6. In a similar case of stricture in the upper end of the ureter, es-

pecially if the ureter were not elongated or the kidney movable, I should

prefer the plastic operation already described, as it is easier of technic,

and as it proved successful in my case of traumatic stricture in the ureter

below the pelvic orifice.

7. The ureter is accessible through an extraperitoneal incision, a

continuation of the oblique incision for lumbar nephrotomy, from the

twelfth rib down along and 1 inch anterior to the ilium and along Pou-

part's ligament to about its middle. This incision gives access to the

upper three-fourths of the ureter and down to within Ij/^ or 2 inches

above the bladder.

8. The vesical and lower pelvic portions of the ureter may be reached,

as Cabot, of Boston, has pointed out, by means of the sacral operation,

or Kraske's method, modified by osteoplastic temporary resection of the

OS sacrum. In woman, the vesical portion of the ureter is accessible

through the vagina.

9. The vesical orifice of the ureter may be reached from within the

bladder by suprapubic cystotomy in man, by dilatation of the urethra, or

suprapubic or vaginal cystotomy in woman.
In conclusion, I wish to cite literally the remarks made by Kiister at

the conclusion of his communication to the German Surgical Congress,

because I fully agree with Kiister and think that his remarks apply well

to my suggestions made above. Kiister says

:

*' Gentlemen: When I bring this case before you, it is not to present

to you a curious operation or a curiosity in the line of operating. The
value of the observation appears to me to lie in the fact that it shows a
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method by which it may be possible to avoid the mutilating and danger-

ous operation of nephrectomy in cases of pyonephrosis where and when
we do not know that the other kidney is perfectly healthy."

I would add—and a means to save or avoid some instances of per-

manent fistulas following nephrotomy for pyonephrosis or hydronephro-

sis.

Note.—When I commenced to investigate the question of stenosis of

the ureter and its possible operative treatment, I did not know that

Kiister had commenced work in the same direction. The first publica-

tion of Kiister's case which reached me was his report before the Twenty-

first German Surgical Congress, June 8 to 11, 1892, which appeared in

the Centralblatt fiir gesammte Medicin for August 13, 1892.

My first operation for stenosis was performed at a clinic, and de-

scribed in a clinical lecture given on May 31, 1892, at the Emergency
Hospital, Chicago.
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BENIGNANT TUMORS OF THE ILEUM*

Benignant tumors of the intestinal tract are not uncommon, but

they rarely develop to such a size or in such a location as to cause danger

to life. While both benignant and malignant tumors are relatively

common in certain portions of the intestinal tract, the small intestine

is usually exempt, with the exception of the portion where the bile and
pancreatic ducts enter the duodenum, in which localities carcinomata

are quite common.
From the connective tissue and muscularis, tumors of the connective-

tissue type develop; the sarcomata of the small intestine have been

recently described by M. Baltzer,^ who could find only 14 cases in the

literature.

Benignant tumors—myomata, fibromata, lipomata, angiomyomata

—

are more common, but have attracted less attention, as they only ex-

ceptionally give rise to obstruction as such, more often to invagination.

They consequently play only a secondary part in the causation of the

grave symptoms attendant upon invagination.

Leichtenstern distinguishes between—(1) Fibromata, which orig-

inate in the submucosa and protrude in the lumen of the bowel as fibroid

polypi, and which may cause obstruction or invagination. (2) Myo-
mata, originating in the muscularis mucosae, or intestinal muscularis,

in some cases rich in vessels (angiomyomata), in other cases more fibrous;

these latter protrude into the intestines as polypi, and give rise to the

same disturbances as the first variety. (3) Submucous lipomata, which

protrude as pedunculated polypi, often multiple, but which seldom at-

tain such a size as to cause obstruction. (4) Mucous polypi, papillo-

matous or with a smooth surface.

As to the frequency of polypi of all the different varieties in the entire

intestinal tract, Leichtenstern gives the following table:

Rectum (estimate too low) 75

Colon 10

Cecum 4

Ileocecal valve 2

Lower portion of the ileum (usually found by causing invagination) . . 30

Jejunum 5

Duodenum 2

He states that they often give only indistinct symptoms, until in

some cases obstruction is caused either by congestive swelling and rapid

growth, or, more commonly, when situated in the lower ileum, by in-

* Chic. Clin. Rev., 1894, vol. iv, p. 107.
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vagination. As the tumors are never large enough to be discovered by
palpation, they are not diagnosed, with the exception of the polypi of the

rectum, which are found on rectal examination.

Rokitansky,^" in speaking about connective-tissue tumors of the

intestine, states that such tumors may develop from the subperitoneal

tissue, or the muscularis may become pendulous toward the peritoneal

cavity, and, by traction on the intestinal wall, form a pocket communicat-
ing with the lumen of the intestine. They may also, in rare instances,

extend into the lumen of the intestine, and cause disturbance by reason

of their size. Thus they may cause obstruction or intussusception, or if

they press upon the bile-duct or pancreatic duct, may cause retention of

the respective secretions.

Forster^ states that fibroid tumors in the intestinal tract are com-
monly myomata which develop in the submucous tissue and protrude

into the lumen of the intestine. Such a tumor, in the case of a man of

seventy, developed from the muscular coat of the intestine, he has de-

scribed as follows: The tumor was round, 6 to 7 lines in diameter,

originated from the muscularis of the ileum, the muscular fibers extend-

ing continuously into the tumor. The tumor protruded toward the

peritoneal surface with its whole mass so that the lumen of the intestine

was not narrowed. Microscopic examination showed the tumor to

consist of organic muscle-fibers interwoven with a sparse stroma of con-

nective tissue and a normal development of blood-vessels. The muscle-

cells in the tumor were two or three times as large as those in the wall

of the intestine, and the nuclei were correspondingly larger than those in

normal muscle-fiber.

He remarks that such tumors might be of practical importance if

they should develop to more considerable size or protrude into the lumen
of the bowel, but neither in the literature nor in his experience had he
found a single instance of this kind.

Virchow" states that myomata are rare, and, if we exclude uncertain

observations, develop only into small tumors. He has found these

tumors only in the small intestine. He describes a specimen from the

Berlin Museum, of a tumor in the transverse portion of the duodenum,
the size of a cherry-stone, clad with mucous membrane, which protruded
into the lumen of the intestine, and which had undergone calcareous

degeneration. Microscopic examination showed that the tumor was
composed of connective tissue and muscle-fibers, and that it was con-

nected with the muscularis of the intestine.

He also states that submucous lipomata are found in the stomach,
jejunum, and colon. They may become pedunculated, and the large

polypi of the jejunum are usually pedunculated lipomata which push
the mucosa before them, and which often extend for an inch into the

intestine. Innocent in themselves, they may give rise to intussuscep-

tion, but Virchow does not state that they have ever caused occlusion by
their size alone.

Huss^ reports a case of lipomata in the mucous membrane of the small

intestine. The patient, a man forty-four years of age, had a dysentery a
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year before, followed by chronic diarrhea, cachexia, and death, but had
no symptoms of ileus. In the small intestine 12 polypi the size of a

hazelnut were found protruding into the gut; chronic dysenteric ulcers

were also found in the rectum and large intestine. The lipomata were
not caused by the dysentery, nor did they cause any symptoms.

Klebs^ considers intestinal myomata rare, and states that their

muscle-fibers are much larger than normal.

Bottcher^ has described a myomatous polypus of the ileum from the

Dorpat Pathological Museum. The specimen consisted of a piece of

intestine which showed an angular flexure with stenosis. In the angle

was a tumor, 5}/2 cm. long and 3 cm. in diameter, which protruded into

and almost filled the lumen of the dilated intestine. The polypus was
covered with normal mucous membrane. On transverse section three

layers of the tumor could be distinguished; first, a whitish layer, 3^ cm.

thick, consisting of thickened mucous membrane and containing dilated

vessels in firm fibrous tissue. Next to this was seen a wavy band, 1 to

\]/2 mm. in diameter, extending into the muscular coat and representing

a thickened layer of intestinal muscularis. The main mass of the tumor
consisted also of muscular fiber with a sparse amount of connective tissue,

but a large number of vessels.

Bottcher believes that this myoma had grown into the lumen of the

intestine in the following manner: By reason of its weight it pulled the

peritoneal surface of the intestine inward, causing a funnel-shaped de-

pression on the outside, and consequent agglutination of the peritoneal

surfaces thus brought in contact with each other.

Wesener^^ thinks it likely that the myoma, as such, may be developed

toward the mucous side of the intestine.

Perls^ states that leiomyomata are not very rare in the intestinal

tract, but that they usually remain small—from the size of a cherry to

that of a plum. Larger myomata are found only in the fundus of the

stomach.

Birch-Hirschfeld^ states that submucous pedunculated lipomata

have been known to reach the size of an apple. If developed to this ex-

tent, they might cause stenosis directly or might be caught by the

peristaltic movements of the intestine and cause invagination. Mucous
polypi originate by chronic catarrhal inflammation, are often multiple,

and may attain a large size. They are most commonly found in the

lower part of the ileum, colon, and rectum.

Wesener,^^ to whom we are indebted for a careful and exhaustive

review of the literature of the subject, found in the Pathological Museum
of Giessen a round tumor of the duodenum the size of an apple. It

was located in the posterior wall of the duodenum, 5 cm. above the en-

trance of the bile-duct, but the large mass of the tumor extended into the

peritoneal cavity and protruded only slightly into the lumen of the

intestine. Behind the tumor were the pancreatic and bile-ducts, which,

however, were not compressed. On microscopic examination this tumor
was found to be a myoma.

Wesener also found a myoma of the duodenum in the following case

:
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A man, fifty-five years of age, had suffered from gonorrheal cystitis and

chronic polyarthritis, and toward the end of his life presented indistinct

symptoms of intestinal disturbance, constipation alternating with diar-

rhea, and occasional attacks of copious vomiting which persisted for

two or three days and then disappeared, to recur after a short time. The
increasing emaciation for the last few months before the patient died

caused the diagnosis of carcinoma of the stomach to be made, though

neither tumor nor coffee-ground vomiting was observed. The autopsy

showed a dilated stomach, together with dilatation of the pylorus and
the upper portion of the duodenum, but no carcinoma. Fifteen centi-

meters below the pylorus a nodular tumor the size of a plum protruded

into the intestine. On its apex was a depression with loss of substance,

where the mucous membrane was wanting. The tumor in the duodenum
was part of a larger tumor, the size of a fist, situated outside of the

intestine, between the duodenum and the transverse colon, lying on the

atrophied pancreas, to the head of which it was adherent. Microscopic

examination showed the tumor to be a myoma which had originated in

the circular fibers of the muscularis of the intestine without causing

absolute obstruction. The tumor had evidently caused a certain degree

of stenosis, as was shown by the dilatation of the duodenum and stomach
above.

Pellizari^ reports the case of a young girl in whom a large round tumor
presented in the ileocecal region. This tumor was supposed to be ovar-

ian. It caused no symptoms at first, but later on pain, vomiting, con-

stipation, and finally symptoms of ileus occurred. Sixteen days later a

myoma, one pound in weight, was passed by the rectum, and the symp-
toms disappeared.

I am not aware that any benignant tumors of the small intestine have

been operated upon, with the exception of polypi in cases of invagina-

tion, where they play only a secondary part in the obstruction.

I desire to report the following case as an instance in which the

myoma itself caused obstruction, and in which the tumor was success-

fully removed by operation:

Case.—Synopsis.—Chronic intestinal obstruction, with intermittent attacks of fecal

vomiting, accompanied by paroxysmal pain and visible peristaltic contraction of isolated

coils of intestine. No tumor felt. Exploratory abdominal incisioji in the interval between

attacks. Sessile tumor of ileum. Longitudinal incision of intestine. Excision of tumor.

Suture of intestinal wound. Recovery.

R. M., male, seventy-five years of age, consulted me May 10, 1893. Family his-

tory negative. General health always good until a year before, when he had occasional

attacks of constipation unattended with vomiting. During the last five or six weeks

bowels have moved but slightly and the stomach has refused food, or, after eating,

he would feel a sensation of heaviness and become nauseated; in an hour or two after

eating there was occasional vomiting of fecal matter. During the last two weeks he

has vomited almost every day, first the stomach-contents, then the contents of the

bowels. Paroxysmal pain in the abdomen, the paroxysms becoming more frequent.

No pus or blood in the feces.

Examination.—Patient in bed, old, pale, decrepit, emaciated. Abdomen not
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tympanitic, but when a paroxysm of pain occurred, I found that it was accompanied

by peristaltic contraction of coils of intestine, which was plainly visible through the

thin abdominal wall. The paroxysm lasted a few minutes. No tumor could be felt

anywhere on the abdomen; no hernia existed. Rectal examination negative.

Diagnosis.—Chronic intestinal obstruction from carcinoma, probably in large

intestine, high up in the sigmoid flexure, or in the left or right flexure of the colon.

The patient was advised to go to the hospital for operation. I proposed to make
an exploratory median laparotomy. If an inoperable carcinoma of the colon was found,

to make the Maydl colotomy in two stages; if operable, to perform the radical operation.

Operation on May 19th at the Emergency Hospital, in the presence of doctors

Fig. 97.—Myomyxofibroma of ileum.

from the Polyclinic, and assisted by Drs. Waters, Bernauer, and Livingston, I operated

in the following manner:

During the two days preceding operation the patient had not vomited. On pal-

pation in narcosis no tumor was felt. During the preparation of the field of operation a

copious evacuation of the bowels occurred, due probably to the relaxation of the intes-

tine in narcosis.

An incision 3 inches in length was made in the median line below the umbilicus,

and the peritoneum sutured to the skin. The loops of small intestine which came into

Fig. 98.—Cylindric tumor, 45 mm. long, 28 mm. in diameter, clad with mucosa: i. Base; 5, proximal
end of tumor in wall of ileum, as seen in Fig. 97; 2, border of mucous membrane covering tumor; 3, distal

end of tumor, dark, discolored, mucosa yellow from imbibition of bile coloring-matter from feces, signifying
necrosis of mucosa; 4, mucosa; Light red ecchymosis at 5.

view were neither injected nor dilated. Examination with the hand in the abdominal

cavity revealed nothing abnormal in the rectum or colon. This made me think that

perhaps a false diagnosis had been made, and that the patient's condition was merely

due to chronic senile constipation.

Upon examination of the small intestine I now discovered a small round tumor,

which felt like an intussusception, and pulled the loop in which it was contained out

of the abdominal wound. The tumor was the size of a walnut; the intestinal wall over

it was somewhat thickened and movable, but the tumor could not be dislodged. At-

tempts at dislodgment caused traction upon the base of the tumor, which was seen to

be 13^ cm. in diameter, covered with serosa, not the smooth muscularis, but a slightly
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depressed, slightly lobulated surface. It was situated on the side of the loop, midway

between the convex border and the mesenteric attachment, Y2 'ich from the latter

(Fig. 97).

The loop was now emptied to a distance of 5 inches on each side of the tumor, and

a strip of iodoform gauze pushed through the mesentery and tied, to prevent feces

from getting into the loop.

A longitudinal incision \}/2 inches long was now made over the tumor, in the middle

line of the convex border of the loop, whereupon the tumor came out (Fig. 98). It

was smooth, cylindric, rounded, 45 mm. long and 28 mm. in diameter, clad with mucosa,

dark at the rounded end, and yellowish from imbibition of bile coloring-matter from

feces. As the base or pedicle of the tumor, which was Ij^ cm. in diameter, extended

beyond the line of incision, the latter was prolonged to the base, which was excised,

leaving a transverse incision 1 inch in diameter.

The T-shaped intestinal wound was now united by step sutures—first a continuous

silk suture from the distal end of the longitudinal to the transverse wound, and the

transverse wound united by interrupted sutures passed through the mucosa only.

Interrupted Lembert sutures were then introduced through the serosa and muscularis

to bury the mucosa sutures, especial care being taken at the angles of the wound.

Fig. pg.—Tumor laid open: i. Distal end; 2. normal mucosa on surface of tumor; 3, divided mucosa. and
muscularis at base of tumor; 4, tumor tissueat base covered with peritoneum; 5, cut surface of tumor, smooth,
homogeneous, grayish-white, perfectly uniform, tough; 6, divided mucosa, immovable on tumor (no submucosa);
7, cut surface of distal end of tumor, dark brown from imbibition of blood (hematin).

Examination of the intestine as to its permeability for feces and gases now re-

vealed an indentation on the side of the intestine opposite to the base of the incision,

indicating that one of the mucosa sutures had caught the mucosa on the opposite

side of the intestine. The sutures of the transverse wound were, therefore, loosened,

and the opposite wall of the intestine freed by division of the offending suture. The

transverse wound was then reunited by mucosa and seromuscular sutures as before,

and the loop flushed with sterilized water.

The iodoform gauze strips which compressed the loop above and below were

removed, and the permeability of the intestine as to feces and gases again tested. It

was found that the intestine was entirely permeable at the place of operation, and that

at the line of sutures the intestine was air-tight. The intestine was now flushed again

with sterilized water.

An omental flap was then made by pulling down the omentum, which was fol-

lowed by the transverse colon. The omentum was not quite long enough to go around

the loop without some compression, but it was brought around and sutured to both

sides of the mesentery.

The loop in the field of operation and the omental flap were now anchored by
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sutures to the parietal peritoneum at the lower border of the wound, and an iodoform

gauze drain laid down to the base of the loop. The remainder of the abdominal wound
was then united in the usual manner.

The operation occupied about an hour and a half. At its close the patient was in

good condition; pulse, 110, and strong. He made a good and uneventful recovery

and is at this time, sixteen months later, well.

MACROSCOPIC EXAMINATION OF THE TUMOR
The tumor is 45 mm. long, 28 mm. broad, cylindric, smooth. At its distal end

it is dark brown, with spots of yellow from imbibition of bile coloring-matter from the

feces. The surface here is clad with mucosa, necrosed as in typhoid ulcers, with red

stripes from injection and ecchymosis. Over the remainder of the tumor the mucosa

is normal. The base of the tumor, which is Ij^ cm. in diameter, is situated in the

muscularis, from which it probably originated.

The cut surface of the tumor (Fig. 99) is smooth, gray, tough, moist—a fibromyoma.

At the apex, which corresponds to the necrotic mucosa, it is dark red brown, from im-

bibition with blood or hematin.

MICROSCOPIC EXAMINATION OF THE TUMOR
Sections from the base at the place of the divided mucous membrane show:

1. The mucous membrane is of normal thickness and structure, with perfect

tubular glands and a normal layer of lymphoid cells between them.

2. The muscularis mucosse also extends over the whole surface of the tumor, and

forms a layer of bundles of organic muscular fibers half as thick as the mucosa proper,

consequently considerably hypertrophied; there is a sharp line of definition between

this muscularis and the tumor tissue, and the elements of the one are not interwoven

with those of the other.

3. The deep or circular layer of muscular fibers presents at the base of the tumor,

the following conditions: At the free end of the base (Fig. 99) it is of normal thick-

ness, and covered with a normal layer of the longitudinal muscularis; but at the corner

where the tumor commences the fibers spread out in bundles separated by fibrous

tissue—the tissue of the tumor. These bundles of the muscularis can be followed as

long, radiating tracts deep into the tumor; they spread out like a fan, and their

branches become gradually more slender until bundles of 4 to 10 muscular fibers form

bands that finally are lost in the tissue of the tumor.

4. The longitudinal or outer layer of muscular fibers is present in normal con-

dition as a continuous covering outside of the circular layers, and is covered with a

normal layer of peritoneum.

The tissue of the tumor proper is a dense connective tissue with small connective-

tissue cells, and has many vessels; the latter are empty and not dilated, almost all

small subcapillaries; neither larger veins nor arteries are seen. In many places, as

well between the bundles of the circular muscle-fibers above mentioned as in the tumor

inside of them, are tracts of myxoma tissue with branched cells and fine fibrillated,

rarely homogeneous, intercellular substance.

The anatomic character of the tumor would thus be designated as a mixed form

of the connective-tissue type—a myomyxofibroma.

The tissue from which the tumor originated is the muscular coat of the intestine,

not the external layer of longitudinal muscle-fibers, but the inner layer of circular

muscle-fibers exclusively.
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BASAL HERNIAS OF THE BRAIN*

While the occipital and sincipital cerebral hernias form external

visible tumors in the occipital and nasofrontal regions respectively, we
find no external visible tumors in the basal hernias. As the sincipital

hernias, however, leave the cranium in close proximity to the place of

exit of the basal hernias, let us first review briefly the various forms of

sincipital hernias:

1. The nasofrontal hernias leave the cranium between the frontal

and nasal bones and form a tumor in the median line in the region of the

glabella.

2. The naso-ethmoid hernias leave the cranium between the frontal

and nasal bones on the one side, and the lateral mass or labyrinth, on
the other, which is forced or displaced downward toward the nasal

cavity. The tumor appears externally in the region of the border be-

tween the osseous and cartilaginous portions of the nose, hanging

down toward the tip or the wing of the nose.

3. The naso-orbital hernias leave the cranium between the frontal,

ethmoid, and lacrimal bones. In the region of the latter they enter

the orbit, and present at or near the inner canthus of the eye.

All the above-named varieties present external visible tumors. The
naso-ethmoid and naso-orbital varieties are probably not distinguish-

able from each other, as they leave the cranium at the same place,

namely, the nasal notch of the frontal and the cribriform plate of the

ethmoid bone. Furthermore, the same hernia may divide into two
branches, of which the anterior passes downward and forward behind

the nasal bone, to protrude in the face at the border of the osseous and
cartilaginous part of the nose, and the posterior branch descends into

the anterior and medial portion of the orbit, between the frontal,

ethmoid, and lacrimal bones. There is always some defect of the

bones in question at the point where the encephalocele leaves the

cranium.

4. Basal hernias are, as already stated, distinguished from the other

sincipital hernias by not causing a protruding tumor in the face.

Heineke® distinguishes between three forms of these hernias:

1. Cephalocele sphenopharyngea is the most common variety, and
leaves the cranium through an opening between the body of the sphenoid

bone and the ethmoid bone, or through one of these bones, to come down
in the nasal or nasopharyngeal cavity. Extending from this point they

may present in one of the nostrils, as in Czerny's case; in the naso-

pharyngeal cavity, as in the cases of Giraldes, Otto, and Klimentowsky,
* Amer. Jour. Med. Sci., 18P5, vol. cix, p. 1.
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cited from Larger/^ and in my case, or come down into the mouth
through a cleft-palate, as in the cases reported by Virchow, Lichten-

berg, Klintosch, and Serres, also cited from Larger.

2. Cephalocele spheno-orbitalis, which leaves the cranium through

the superior orbital fissure, to enter the orbit behind the globe of the eye.

3. Cephalocele sphenomaxillaris, which, like the second form, leaves

the cranium through the superior orbital fissure, but instead of remain-

ing in the posterior part of the orbit, descends through the inferior

orbital fissure into the sphenomaxillary fossa. The tumor presents, and
can be felt in the mouth on the medial side of the ascending ramus
of the inferior maxilla, and is visible on the outside of the face, on the

cheek below the zygoma, in the same place where the retromaxillary

branches of retronasal fibroids present.

The two last-named hernias are exceedingly rare, and I have been

unable to find all the varieties to which Heineke's classification refers.

Larger mentions 3 instances of retro-orbital encephalocele referred to

by Spring. In the case published by Walther the tumor descended

through the superior orbital fissure and caused exophthalmos and
destruction of the eye. Spring had seen 2 similar specimens in the

museum at Bonn.

The first variety, the sphenopharyngeal, is less uncommon. I shall

mention the more accurately described instances of this variety, as

they present more of surgical interest than Heineke ascribed to them
when he said: "Cephalocele basalis is of no surgical importance, as

it has been found only in non-viable monsters {nicht lebensfahigen

Misshildungen)

.

'

'

Attempts at the removal of encephalocele by operation have been
made by Lichtenberg, Czerny, and myself. Lichtenberg's patient died

from the operation; Czerny 's patient survived the operation, but died

later from apparently independent causes; my patient made a definite

recovery.

Lichtenberg^^ reports the case of a new-born girl in whom a large,

reddish tumor, the size of a small fist, hung out of the mouth, covering

the chin, with its base resting on the sternum. On more minute
examination it was seen that the patient had a harelip situated nearly

in the median line of the lip, and complicated with cleft-palate. The
tumor was divided into two portions by a slight constriction in the

middle, was elastic to the touch, and was attached by a pedicle which
could be followed up to the right wall of the nasal cavity by opening

the mouth, where it was continuous with the nasal mucosa. The patient

died from the operation, and the autopsy demonstrated that the tumor
was a cerebral hernia.

Klintosch^*^ gives a vague description of an infant in whom a tumor
protruded in the mouth. The patient had a harelip and cleft-palate,

some bones of the face were wanting, and the eyes were atrophied.

In the sella turcica was an opening the size of a goose-quill, through
which the neck of the hernia came down into the mouth, there to form
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a tumor the size of a hazelnut. This contained the hypophysis, which

was hollow and communicated directly with the ventricle.

Serres^^ describes an infant in whom some portions of the brain, with

their envelops, protruded from the cranium in the median line between

the sphenoid and ethmoid bones. The tumor descended into the nasal

fossa almost into the pharynx.

Giraldes,^ according to Dupuytren,^ observed an encephalocele which

descended into the interior of the nose.

Otto,^^ cited by Spring, states that he has seen, in the museum at

Vienna, a cerebral tumor which had penetrated into the nasal cavity

through the cribriform plate of the ethmoid.

Kelsch,^ according to Otto, has seen a case in which the hypophysis

was situated in the sphenoid sinus.

Klimentowsky^ describes an encephalocele in a new-born child, in

which the anterior portion of the two frontal lobes descended into the

right side of the nasal cavity, as was
verified by the autopsy.

Rippmann,^^ cited by Meyer, found,

in a fetus of twenty-three weeks, the

head of which was double the normal
size, and consequently hydrocephalic,

a lobulated tumor having a pedicle 3 or

4 lines in thickness, which descended

through a canal in the body of the

sphenoid bone.

Virchow^'^ describes a specimen in

the Berlin museum of hydrencephalo-

cele palatina in a new-born child. (See

Fig. 100.) From the open mouth pro-

truded an irregular, nodulated tumor
the size of a small apple. It was ap-

parently adherent to the hard palate,

but upon section it was seen that it

had pushed both the vomer and the hard palate forward and up-

ward, and that it emerged from the cranial cavity through a broad

opening immediately anterior to the sphenoid bone, and behind the

still cartilaginous ethmoid. The anterior portion of the sphenoid was
forced downward and backward, and the connection between it and
the vomer interrupted by the tumor, so that the vomer was connected

only with the ethmoid. The anterior portion of the sac contained

a cavity lined with smooth dura mater, below and behind which were

several irregular smaller cavities. In the upper portion of the tumor was
brain substance which extended from this point up into the cerebral

portion of the cranial cavity. The brain was pushed downward toward

the base of the cranial cavity, and above it was a large cavity filled with

fluid and surrounded by a thick membrane.
In addition to this more or less cursory discussion of cases from the

older literature there has now appeared an accurate and excellent report

Fig. loo.
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of a case by Meyer^^ from Czerny's clinic. The case was one of con-

genital nasal polypus, and was brought to the Heidelberg clinic for

operation. The child died six weeks later, and the diagnosis was made
after postmortem microscopic examination.

The patient was a child three days old, well developed, weighing 5 or 6 pounds. The

left ala nasi was broadened and pushed upward by a soft, elastic, compressible, peduncu-

lated, transparent tumor the size of a hazelnut, half of which protruded through the

opening of the nose, and was clad with smooth, yellowish-red mucous membrane, and

covered with dried crusts of serous exudate. The tumor did not increase in size when

the child cried; it was attached \}/2 cm. behind the free border of the septum. Upon inci-

sion of the tumor bloody serum escaped, and upon pressure puriform mucus was forced

out.

On October 22, 1888, the left ala nasi was divided at its line of insertion and pushed

upward. The pedicle was tied off by a double ligature and divided, and the tumor re-

moved. The external wound was united, and an iodoform gauze-collodion dressing

applied. This dressing was at first changed every day; later on, every two or three days.

A serous discharge continued from the nose. The wound healed, and the child did well

for a few weeks; then it suffered gradual loss of strength, and died six weeks after the opera-

tion from marasmus. There was no meningitis.

The autopsy revealed that the wound was healed. The left eye was located obliquely,

so that the left inner canthus was 2 or 3 mm. deeper than the right. In the left nostril

was a polypoid, grayish-red tumor, which extended nearly to the external opening. The

fontanels were broad and large. The subarachnoid fluid was somewhat increased. The

meninges in the right central fissure were opaque, and the left frontal lobe less prominent

than the right, as if it had sunk back.

The left frontal lobe could not be lifted up from the frontal fossa, but was fixed by a

flattened string or band 1 cm. in anteroposterior diameter, and clad with vascular men-

nges. The pedicle made its exit from the cranium through a longitudinal, oval, funnel-

shaped opening, 1 cm. long and J^ cm. broad, in the cribriform plate of the ethmoid bone.

It was smooth, hard, the size of a goose-quill, descended into the posterior nares, and

divided into two branches, one of which formed the polypus while the other was adherent

to the posterior border of the hard palate. The nasal septum was deviated to the right

side, and the middle meatus of the nose absent. The left nostril was much larger than

the right.

Meyer remarks that it is possible that basal encephaloceles are more
common than would appear from the literature, but that they have
been mistaken for nasal polypi, which they resemble, and have not been

recognized as hernias of the brain.

As a result of research in the literature on the diseases of the nose,

for which I am indebted to the kindness of Dr. George Morgenthau,
the 2 following cases have been found. (Abraham^ demonstrated a

case on February 1, 1889, before the West London Medico-Chirurgical

Society)

:

Tlic patient was a man, thirty-one years of age, who had a meningocele which oc-

tiipied the greater part of the nose and originated beneath the nasal bones. After birth

the tumor was relatively of the same size until 1883, when it became inflamed as a result

(if injury and was incised, whereupon blood and "water" escaped. The watery discharge

toiiLinucd for about a day, when the wound of incision closed. At the time of demon-
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stration the tumor was 23^ inches in length and diameter, and showed expansile

pulsation, which was registered graphically and showed rapid systolic uprise and well-

marked dicrotic impulse. These phenomena were only slightly affected by respiration.

Tilleux^^ reports the case of a man who, following the removal of a

nasal polypus, commenced to suffer from a profuse watery discharge

from the nose which persisted during the entire twenty-four hours,

excepting when the patient was recumbent. When the head was bent

forward, the discharge seemed to increase. The amount of discharge

in the twenty-four hours was about 9 ounces. Upon analysis the

fluid was found to be identical with arachnoid fluid. Tilleux, there-

fore, supposed that, in the extraction of the polypus, the cribriform

plate of the ethmoid had been broken, and that the discharge occurred

from the arachnoid cavity.

On March 16, 1891, I operated on a case of basal hydrencephalocele

simulating nasal polypus, in which the compressibility of the tumor
led me to suspect basal hernia before the operation, although I found it

impossible to make a positive diagnosis until the polypus had been

removed. I reported this case, and exhibited the specimen and patient

before the Chicago Medical Society March 7, 1892. The case is as

follows

:

Case.—Synopsis.—Symptoms of obstruction of nose from early childhood. Pedun-

culated polypus in left posterior nares, apparently somewhat compressible, pedicle located

at root of nose. Suspicion of cerebral hernia. Attempt at positive diagnosis by aspiration of

cerebrospinal fluid from polypus failed. Removal of polypus by ccraseur, followed by free

discharge of cerebrospinal fluid. Packing of left nostril with iodoform gauze preparatory

to radical operation to close hollow pedicle. Osteoplastic resection of superior maxilla, as

devised by von Langenbeck. Pedicle found, transfixed, and ligated. Recovery.

A. A., Swede, single, twenty-nine years of age, coachman, came to my clinic at the

College of Physicians and Surgeons March 4, 1891. Parents living and healthy; none of

his brothers or sisters died at birth or in early life; no cranial or cerebral deformities in

the family. The patient has had the usual diseases of childhood, and has also had occa-

sional headaches. Even when he was a boy he could not blow his nose satisfactorily;

there was no discharge at all. Two years before he had difficulty in breathing through

the nose, and consulted an advertising specialist, who claimed that he removed a growth

from the nose. The operation was attended by slight hemorrhage, but no serous fluid

escaped. He could breathe well for a few days, but the nostrils soon again became ob-

structed.

Upon examination at the clinic I found a tumor filling the post-nasal space above

the soft palate. On palpation with the index-finger the tumor seemed somewhat compres-

sible. As I thought the case might possibly be one of cerebral hernia containing fluid, I

refused to operate, and told the patient to come to my office for further examination before

deciding upon the method of treatment.

He came repeatedly to my oflSce, and at each examination the tumor would, upon

pressure, appear to decrease in size so that it could be pushed up into the left half of the

posterior nares. It would remain small in size and in this location for a time, but within

twenty-four hours would be as large and would occupy the same position as before. I

could not see the tumor nor its pedicle from the nostril, but upon examination with the

probe I thought I could trace the pedicle to the roof of the nose.
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The suspicion of cerebral hernia made me consider the various operations for this

condition. As ligation high up, near the base of the cranium, would be called for, the

operation to gain access to this point would be somewhat grave. The choice of operations,

therefore, lay between— (a) Temporary transverse resection of the nose at its root, as

devised by Oilier and von Bruns; (b) temporary division of the hard palate close to the

median line, as devised by Annandale; and (c) temporary resection of the upper maxilla,

as devised by von Langenbeck.

As these operations preparatory to access are so grave, I did not wish to undertake

any one of them on an uncertain diagnosis. On May 14th, therefore, I attempted to make

the diagnosis certain by aspiration with the hypodermic syringe at my oflSce. I palpated

Fig. 1 01. -Showing the extent to which the cerebrum descends upon the cranial base (McEwen's Atlas of Head Sections,

Series A, Plates 2 and 4).

the tumor with my left index-finger. It was in the usual position—above the soft palate,

behind the posterior nares. Without compressing the tumor I pushed a hypodermic

needle through the soft palate up into the tumor, and my assistant. Dr. Hall, withdrew

the piston, but no fluid appeared. When this had been twice tried with negative results, I

concluded that the tumor was an ordinary polypus and not a basal hernia, and proceeded

to remove the growth in the usual way with the wire snare, The loop was introduced

throui,'h the left nostril, carried over the tumor with the left index-finger, and tightened

with tlie ecraseur until resistance was encountered. I could now locate the tumor as being

fixed to the roof of the nose between its middle and posterior thirds. I tightened the

ecraseur and divided the pedicle. After withdrawal of the snare slight hemorrhage oc-
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curred, but neither coughing nor sneezing brought forth the tumor. The hemorrhage

soon ceased, but was immediately followed by dripping of a clear watery fluid, of which

I collected about a teaspoonful in a watchglass. This fluid, upon being boiled, showed

the presence of a unaM amount of albumin, and upon the addition of nitrate of silver

gave the characteristic white precipitate of chlorid of silver.

As I concluded that the fluid was cerebrospinal, and as I desired to examine the

tumor to make the diagnosis positive, I made the patient vomit, and this brought forth

the tumor, as shown in Fig. 102. The tumor when empty was of the size of a hazelnut,

and consisted of two portions—a solid distal and a hollow proximal portion. The solid

distal portion was spheric, 18 ram. broad and 13 mm. deep, was covered with smooth

mucosa, resembling in color a fibrous polypus of the nose. The hollow proximal portion

of the tumor, which was separated from the distal portion by a groove, was 15 mm. in all

its diameters. At the point of division the cavity was 1.5 by 1 mm. in diameter, and had

a wall 2 mm. thick, covered with smooth mucous membrane. The interior surface of the

cavity was smooth, whitish, and showed distinctly dendritic vessels.

I now knew that I had to deal with a hollow pedicle of the diameter mentioned, which

I.

Fig. I02.—I, Tumor (natural size) : a, Solid portion of tumor; b, cavity in pedicle of tumor; c, divided border of
pedicle. II, Cross-section of tumor and hollow pedicle: a, Solid portion of tumor; b, wall of pedicle.

communicated with the cranial cavity and was probably in direct connection with.one of

the cerebral ventricles.

The left nostril was thoroughly cleansed with 1 : 1000 bichlorid solution, packed

with iodoform gauze, and the patient immediately taken to the Emergency Hospital.

He felt perfectly well, and when lying down nothing was noticeable, but when he sat up,

with the head bent forward, a discharge of clear cerebrospinal fluid occurred from the

left nostril.

The further plan of operation now came under consideration. The basis of this plan

was to secure the pedicle for transfixion and ligation as close to its exit from the cranium

as possible; that is, the nasal surface of the cribriform plate of the ethmoid bone. Taking

into consideration the location of the pedicle, partly from what I had observed during

the operation at my oflice and partly from our knowledge of the places of exit of basal

hernias, I located the opening near the anterior border of the body of the sphenoid bone,

about 2 cm. anterior to the border of the posterior nares.

I found, by investigation upon the cadaver, that in order to gain access to the place

of exit of the hernia, not simply for the scraping or cutting off of a tumor, but to obtain

sufficient space for manipulation—^that is, to pass a needle through the pedicle for

transfixion or ligation—neither temporary resection of the nasal bone nor Annandale's

longitudinal division of the hard palate and separation of the divided portions would
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give me the space required, but that the osteoplastic or temporary resection of the super-

ior maxilla, as devised by von Langenbeck, would enable me to deal satisfactorily with

the pedicle.

This operation was accordingly proposed and executed on March 16th, in the presence

of the doctors from the Chicago Polyclinic, and with the assistance of Drs. Hall and

Bernauer, in the following manner: The patient was anesthetized with chloroform and

placed in Rose's position, the mouth held open by Heister's gag, and a loop of heavy

silk passed through the tongue.

An incision was made from the internal canthus of the left eye along the infra-orbital

border and outward over the malar bone to its junction with the frontal bone, then down-

ward over the anterior portion of the zygomatic arch to its lower border, and from here

forward along the lower border of the malar bone inward and upward to the upper border

of the wing of the nose. The base of the flap thus formed was the skin between the ala of

the nose and the internal canthus of the eye. The incision having been carried down to

the bone, the masseter was divided at its origin on the lower border of the malar bone,

and detached, with the periosteum from the bone, by a periosteal elevator. The elevator

was pushed inward along the posterior surface of the superior maxilla through the spheno-

palatine foramen, where it could be felt by the left index-finger, and the contents of the

orbit loosened from the floor and the outer border for % inch along the line of incision.

I now divided the zygomatic arch with bone-scissors, and introduced a metacarpal

saw through the sphenopalatine foramen into the nose, with the cutting-edge upward,

and divided the bony structures in the posterior wall of the antrum of Highmore, namely,

the frontal process of the malar bone and the upper bone of the posterior surface of the

body of the upper maxilla. Then, bringing the handle of the saw forward, I cut through

the bony floor at the orbit or the upper wall of the antrum of Highmore to the posterior

border of the frontal process of the superior maxilla. The saw was now withdrawn,

and replaced in its first position through the sphenopalatine foramen, but with its edge

directed downward and forward, and the lower half of the body of the maxilla divided on

a line corresponding with the lower portion of the incision, from behind forward and finally

upward, terminating in the pyriform aperture of the nose. The saw was not withdrawn,

and the periosteal elevator passed into the sphenopalatine foramen and the divided por-

tion of the upper maxilla, now attached only by its nasal process to the frontal and nasal

bones, lifted out after fracture of this process.

This part of the operation was attended with considerable hemorrhage through the

wound, the mouth, and the nose.

The resected portion attached to the skin-flap was now displaced upward on the

patient's forehead, which exposed and made readily accessible the left half of the nasal

cavity and the antrum of Highmore.

I now found without difiiculty the pedicle of the tumor, 2 cm. long, 1 cm. broad, and

flattened so as to be about 6 or 7 mm. in thickness. The distal end of the pedicle termi-

nated in a ragged surface where the ecraseur had cut through, and showed distinctly a

smooth outer surface, a large cavity, and a smooth inner surface, with no redness, swelling,

or other signs of inflammation.

The end of the pedicle was grasped by Kocher's artery forceps, and transfixion and

double ligation close to the roof of the nose performed. The space for this purpose was

not very abundant, and a very short needle was employed to pass a silk thread through

the midflle of the pedicle, at about J^ cm. to 1 cm. from the cribriform plate of the eth-

moid. The pedicle was thus ligated in halves, and, in addition, one of the ligatures was

passed around the entire pedicle. The ends of the ligatures were cut short.

The pedicle was now enveloped in iodoform gauze, which was packed very carefully

along the upper third of the nose. The resected portion of the superior maxilla was re-

placed, and the remainder of the nostrils packed with iodoform gauze. A separate pack-
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ing of iodoform gauze filled the antrum of Highmore, and was brought out through the

lower border of the wound, while the ends of the strips used in packing the nose were

brought out through the left nostril. A drainage-tube was placed beside the gauze pack-

ing in the antrum, the rest of the wound united, and the usual dressing applied.

Notwithstanding the severe hemorrhage, the patients pulse at the close of the opera-

tion was 88, and the temperature never exceeded 100.5° F., a point which it reached during

the first week, but came down to normal in the second week. The pulse was 110 on the

second and third evenings, 90 at other times, and was normal after the middle of the second

week.

The patient was allowed to sit up after three weeks. In the fifth week two small

pieces of bone were discharged from the drainage opening.

On June 1st, ten weeks after the operation, the wound was so nearly closed that collo-

dion dressing could be applied over the fistula leading into the antrum, which remained

open for about three months, but secreted little and did not interfere with the patient's

work as coachman.

Fig. 103. Fig. 104.

The accompanying photographs of the patient (Figs. 103 and 104)

show a face of ordinarily intelligent expression, the left eye a little more
open than the right, from division of some fibers of the seventh nerve

distributed to the orbicularis palpebrarum. He can close the eye vol-

untarily. On the cheek is seen a fine linear cicatrix, which marks

the line of incision for the osteoplastic resection; and at the lower

border of the malar bone there is a depressed cicatrix, corresponding

to the site of the drainage-tube into the antrum. The left ala of the

nose is slightly flattened; this is the only indication of any asymmetry
between the two halves of the face, and I am unable to state whether

this flattening existed prior to the operation.

Besides this feature, there is one condition in the patient's face

which has attracted my attention, and that is that the root of the nose

is abnormally broad, and consequently the distance between the eyes

is unusually great. The distance between the internal canthi of the
46
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eyes is 45 mm., which is 10 to 12 mm. in excess of the normal distance.

Upon measurement of adults I found this distance to vary between

30 and 34 mm., with an average of 32 mm. To this point I shall call

attention later.

Microscopic examination of the hollow portion of the tumor shows

the following layers in a section of its wall (Fig. 105)

:

The nasal surface shows—(a) A continuous layer of cylindric epithelium with papillae.

(6) A thick, ratlier homogeneous layer of connective tissue half the thickness of the

epithelial layer, (c) A thick layer of firm fibrous tissue, with heavy connective-tissue

bundles densely interwoven, and rather sparsely provided with medium-sized vessels.

This layer has the same structure as the

periosteum and dura mater, and undoubtedly

represents the continuation of these struc-

tures, (d) A layer of much finer connective-

tissue fibers, much more vascular than the pre-

vious layer, showing numerous larger and

smaller vessels, corresponding to the outer

layer of the pia mater, (e) A layer of fine,

fibrillated connective tissue, with scattered

small nucleated cells, and yet comparatively

rich in vessels, corresponding to the deeper

layer of the pia mater and the beginning of

the cortical substance of the brain. (/) A layer

of gray cortical brain substance, characterized

by fine fibrillated neuroglia tissue, in which

there were no large vessels, but subcapillaries

and capillaries only, as is evident from their

rectangular branching in this substance, shown

by the higher power (Fig. 106). Numerous

ganglion-cells, partly small round-cells with

large oval nuclei and distinct nucleoli, partly

large multipolar ganglion-cells with large cell"

bodies, large oval nuclei and nucleoli, could be

seen, and two or three branches or poles could

be traced for a distance out into the surround-

ing tissue. No distinct anastomosis between

any two cells could, however, be seen, (g)

The cerebral wall of the sac is clad with a layer

of flat endothelial cells, some of which, as

seen in the figure, are loosened, and appear as free, spindle-shaped cells with distinct

nuclei.

Fig. 105.—Section of wall of tumor,
explanation see text.)

(For

The microscopic examination shows distinctly that the tumor was a
cysto-encephalocele, as we find under the covering membrane of the

nose, first dura mater, then pia mater, than a layer of cortical brain

substance surrounding a cavity clad with endothelium. Although no
layer of white brain substance was present, there is no doubt that this

cavity was a continuation of a ventricle—probably the third ventricle.

Its regular shape and the fact of its being entirely surrounded by a

layer of cortical brain substance make it distinctly different from the

serous cavities which we find in hernias of the brain as well as of the
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spinal cord, developed from, or an exaggeration of, the subarachnoid

lymph-spaces.

It will probably always be difficult, if not impossible, to state at the

outset whether a nasal polypus is or is not a hernia of the cerebrum.

This is especially true in meningoceles and encephaloceles, in which the

tumor is not compressible. In hydrencephaloceles the compressibility

of the tumor, followed by return to its former size, as in my case, will

lead us to suspect communication with the cranial cavity. Aspiration

with the hypodermic needle when the tumor is not compressed may
bring out cerebrospinal fluid and lead to a positive diagnosis. That

this procedure was not successful in my case was due to the fact that

the needle entered the peripheral solid portion of the tumor, and I

believe that repeated attempts, through the nostrils, for instance, would

eventually have resulted in the withdrawal of cerebrospinal fluid.

Fig. io6.—Cortical brain substance in tumor. For explanation see Fig. 105.

The location of the pedicle should also be considered; when it extends'

up toward the roof of the nose, in the region of the cribriform plate,

we may suspect cerebral hernia, as this class of polypi is of necessity

limited to this locality. Fig. 107 shows the points of exit of some of the

recorded cerebral hernias.

As a point in diagnosis, my attention has been attracted to the

distance between the eyes. It is possible that a basal cerebral hernia

might cause a broadening of the root of the nose and a corresponding

increase in the distance between the inner walls of the orbits, just as

occurs in sincipital hernias. In my case the measurements show an
increase in the interorbital distance of 1 cm., and this increase imparted

to the face a certain expression which may be seen in the full-face

photograph (Fig. 103).
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As an analogue to this I have added a reproduction of a photograph

of a case of cerebral hernia in the glabella reported by Volkmann^^

(Fig. 108), in which it seems to me a similar expression is present.

Bruns^ depicts a cerebral hernia at the

root of the nose in which an increased dis-

tance between the eyes is apparent. I

merely call attention to this symptom as

a possible help in diagnosis, the value of

which future observations must decide.

There is very little difference between

cerebrospinal fluid (Hoppe-Seyler) and

pure lymph (Hensen and Dahnhart) , They
contain respectively 98.7 and 98.6 per cent,

of water, and 0.6 and 0.14 per cent, of al-

bumin. There will probably be only slight

difficulty in recognizing the cerebrospinal

fluid when it escapes through the nose,

as any secretion, even the most watery,

through the nasal mucous membrane, will

contain some mucin, and will consequently

be more or less viscid. Furthermore, it

may be confidently expected to contain at

least as much, if not more, albumin than is

found in the hydropic exudates of the se-

rous cavities, where the pericardial fluid,

for instance, contains 2.46 per cent, of al-

bumin, or 15 times as much as is found in the cerebrospinal fluid.

While we must admit the correctness in general of Heineke's remark

that most of the basal cerebral hernias possess no surgical interest,

as they are found only in non-viable

children, the case reported by Abra-

ham and my own case show conclu-

sively that patients with basal hernias

may live to adult age, and my case

demonstrates, in addition, that the de-

velopment of the brain and mental

faculties may be unimpaired, notwith-

standing the cerebral hernia.

The treatment should be extirpa-

tion, even if the tumor is small and
causes no other disturbance than that

of a stationary nasal polypus; there

will always be the danger of meningi-

tis and death from accidental injury

or surface inflammation. We would
think, a priori, that the greatest danger would exist in case of hydren-

cephaloceles. A suppuration into the cavity would at once expose the

entire ventricular system of the brain to infection, and it is well known

Fig. 107.—Places of exit for basal en-
cephaloceles (ethmoid bone seen from
below): o, Cribriform plate; 6, unciform
process; c, inferior turbinated process; d,

superior turbinated process; e,f, cases re-

ported by Czerny, Serres, Spring, and
Klimentowsky; g, cases reported by
Heineke, Virchow, and Fenger; h, case
reported by Ruppmann.

Fig. 108.



BASAL HERNIAS OF THE BRAIN 725

that when an abscess opens into the lateral ventricle, death follows in

a short time.

The surgical treatment is comparatively simple so far as the size of

the pedicle is concerned, because it is always small or narrow, seldom

larger than a goose-quill, and consequently requires only simple liga-

tion, which is best accomplished by transfixion.

The difficulty in operating lies in the inaccessibility of the pedicle

at a point close to its exit from the cranium. The more posterior the

point of exit, the greater the difficulty of the operation.

Various preparatory operations are required in the treatment of

hernias whose pedicles are situated in different parts of the nose. Liga-

tion and transfixion require much more operating space for manipu-
lation than does simple division of the pedicle.

The anterior third of the nasal cavity can be reached, as in Czerny's

case, by longitudinal division of one nostril, or by OUier's method of

temporary transverse osteoplastic resection of the nasal bones and
septum at the root of the nose, or by Bruns' lateral osteoplastic resec-

tion of the nasal bones and septum.

If the pedicle is located in the anterior part of the middle third of

the nose, Annandale's operation, which has already been mentioned,

may give sufficient space for manipulation. If it is located in or just

anterior to the posterior third of the nasal cavity, von Langenbeck's

resection of the superior maxilla, as practised in my case, will be re-

quired. If, however, the pedicle should be found to be located in or

behind the posterior nares, I am of the opinion that nothing short of

total extirpation of the superior maxilla will furnish the space necessary

for operating and it is a serious question whether a tumor in this loca-

tion should be removed when its extirpation would entail so great a

sacrifice.
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CASES OF HERNIA OF THE BLADDER MET WITH
DURING OPERATIONS FOR INGUINAL

AND FEMORAL HERNIA*

Until the last decad hernias of the bladder were considered as

of comparatively rare occurrence; but since the radical operation for

hernia has been revived and has become so common as to be almost

an every-day operation, the bladder has been met with quite frequently

in the course of these operations. Although the bladder has been

encountered in almost all forms of hernia, it is practically only the fem-

oral and inguinal hernias that we have to deal with in this regard.

In 1891 SiegeP'^ collected 73 cases of hernia of the bladder, 48 of

which were inguinal; since that time 13 more cases have been reported

—

3 by Roth,^^ 2 by Walther^^ (published by Bourbon^), and 1 each by
Postempski,^^ I^eszinsky,^^ Guelliott,^ IsraeP° (published by Feilchen-

feldt), Thiriar,^- Reverdin,^^ Kummer,^^ and Polaillon—to which I add
my case. This makes in all 62 cases of inguinal hernia of the bladder.

In 1893 Guepin^ collected 8 cases of femoral hernia of the bladder, 1

case being reported by each of the following operators: Levret, Habs,^

Giiterbock,^ Cooper, Aue,^ Schoonen,^" and 2 by Lang.^^ To these I

add my 2 cases, making in all 10 femoral hernias of the bladder.

In the great majority of these cases the hernia was not suspected

before operation. There has been so much difficulty in recognizing the

bladder, even during operation, that in most of the cases the bladder

was wounded before being discovered; on this account many of the

writers on this subject during the last five or six years have paid especial

attention to and have described very carefully all the essential charac-

teristics of hernia of the bladder.

One of the chief points in vesical hernias is the relation of the hernial

sac to the bladder, which again is identical with the relation of the

peritoneum to the protruding part of the organ. This has been clearly

yet briefly described by Dieffenbach in 1848 as follows : "Hernias of

the bladder have sometimes a hernial sac, at other times none. If that

part of the bladder which has a peritoneal covering prolapses, there is

a hernial sac. If a part of the bladder uncovered by peritoneum pro-

trudes, the sac is wanting. If a portion of the bladder on the border-

line between the intraperitoneal and extraperitoneal surface comes out,

then there is half a hernial sac." (That is, a hernial sac is present on
half the prolapsed surface of the bladder, and on the other half the sac

is absent.)

* Trans. Amer. Surg. Assoc, 1895, vol. xiii, p. 321.
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The location of the hernia is invariably in the medial and lower part

of the respective rings, inguinal as well as femoral; if an intestinal

hernia is also present, its contents are situated above and to the external

side of the vesical hernia.

I. We most frequently find the peritoneum of the sac covering

only a portion of the prolapsed bladder; its upper anterior surface is

clad with peritoneum, but the inferior medial portion is not. The sac,

whether empty or filled, is ordinarily larger than the prolapsed portion

of the bladder, which is found as a small mass at the neck of the sac

only, on its inferior medial aspect.

II. Less frequently a complete sac is found; that is, the protruding

bladder is entirely covered by peritoneum, as in my case of inguinal

hernia.

Case I.

—

Synopsis.—Left femoral hernia; no distinct symptoms of hernia of the bladder;

radical operation; bladder not recognized and opened; bladder wound sutured and anchored

to deep portion of n-oimd; recovery icithout leakage.

Miss L. S., school-teacher, aged twenty-three years, was admitted to the German
Hospital February 3, 1894. Family history negative. Aside from the ordinary diseases

of childhood, she was healthy. At the age of fifteen she suffered from chlorosis, which

persisted for four years. A year later she had uterine inflammation, and in August, 1893,

a mild attack of scarlatina. Following this she had hysteric attacks, during which she

cried and sobbed so much that she thought it might be the cause of the present disease.

In October, 1893, she noticed a soft tumor in the left femoral region, which was somewhat

tender and could not be reduced by pressure. A few weeks later she began to have pain

in the tumor, which increased until it became almost intolerable. Patient says that even

when a cliild she would have to be awakened during the night to pass water. As she

grew older she was obliged to get up once or twice in the night. When she was excited,

she would have to urinate more frequently. She never had any pain before, during, or

after urination.

Upon examination I found an irreducible left femoral hernia the size of a walnut.

Operation February 5, 1894. An incision 3 inches in length was made below and paral-

lel to Poupart's hgament, across the crural opening. Blunt dissection was then made down
to the empty sac, which was doubly ligated and the end cut off. Reduction of the stump

was impossible. .\ diffuse lipoma, or rather a conglomeration of adipose tissue, was

found on the internal surface and dissected off. When this was cut off, another sac-like

cavity was opened, through which a probe passed into the abdominal cavity. I believed

this to be the sac of a properitoneal hernia, but as I found, after dissecting off more adipose

tissue, another sac, I searched for the relation between them, and found that they all

communicated and were folds of the abdominal parietal peritoneum, which was so loosely

attached to the surrounding peritoneum that it simulated an independent hernial sac or

diverticulum, but was in reality a portion of the first cavity, which was curiously folded

upon itself.

Upon the dissection of more adipose tissue a third peritoneal sac was opened. Still

deeper, on the internal surface in the medial portion of the ring, was an ovoid body,

whitish, elastic, the size of an almond. Upon traction this could be pulled out an inch

or more, but no neck could be seen, as the mass filled the entire ring. It looked like an

ovary or the anterior surface of a small testicle, but manipulation with the fingers proved

that it was a thin-wallcd. empty sac whose walls moved against each other. As I sup-

posed this to be a fourth fold, I cut it open for about i inches. .\s its surface, although
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whitish and smooth, presented a slightly different appearance from the peritoneal sur-

face of an ordinary hernial sac, I suspected that it might be the bladder, and my sus-

picion proved correct, as a sound in the bladder met the finger-tip introduced through

the opening in the supposed sac. No urine escaped, as the bladder had been emptied

by catheter. The bladder wound was immediately united by a row of Lembert sutures

of catgut, reinforced by another row. In the center a heavy silk suture was inserted,

with the ends left long to anchor the bladder in the wound, and thereby render the abdo-

men safe against urinary infiltration. The opening into the peritoneal cavity was then

united, the wound packed with iodoform gauze, a permanent soft catheter inserted in

the bladder, and the usual dressings applied.

A week later the anchor suture was removed. The peritoneal wound was healed.

Two weeks after the operation the permanent catheter was removed and the patient

catheterized every three hours. There was at no time any leakage of urine through the

wound, and the patient made a good recovery. She left the hospital after seven and a

half weeks. In April, 1895, the urinary trouble was the same as before, but the pain in

the region of the hernia has disappeared. She now wears an elastic pad.

Remarks.—Opening into the bladder may be avoided by constantly

keeping the bladder in mind— (a) When the hernial sac, after its neck

has been loosened, isolated, and ligated, does not pass up readily through

the internal ring, but stops in the canal.

(6) When, after pushing the ligated neck of the sac up, the fibrous

ring is not felt free all around, but a mass remains which fills the canal

in its inferior medial or internal portion.

(c) When the sac cannot be readily isolated and the neck freed,

but on one side resistance is met with by reason of adhesion to some-

thing in the paraperitoneal space. This adhesion is due to the fact,

first, that the peritoneal covering of the neck of the bladder is adherent

and cannot be stripped off sufficiently to form a neck; and, second, that

the peritoneal surface of the bladder in hernia is not neck-shaped, but
is a broad surface, or rather that the presence of the bladder with its

broad back, clad with peritoneum which is adherent and thus immovable
against the bladder-wall, does not permit the formation of a narrow
neck for the sac; it forms folds simulating separate hernial sacs.

{d) When separate sacs are encountered, whether empty or filled,

suspect that this is a traction phenomenon, and examine for bladder.

In short, when there is irregularity or difficulty in isolating the neck or

in getting a well-shaped narrow neck, be suspicious of the bladder.

It is necessary to think of the bladder only to avoid opening into it,

unless its wall is so thin that it is teased or torn open in dissecting off

or removing paraperitoneal, or in this case paravesical, lipomata or

islands or lumps of adipose tissue.

(e) In vesical hernia the usual treatment of the neck of the sac,

as in the ordinary radical operation, namely, isolation, transfixion, and
ligation, cannot be carried out, as the sac has no narrow neck. There
is only a slit-shaped opening into the peritoneal cavity which must be
closed by sutures.

(/) Be careful in removing or dissecting off lipomata, as the bladder

is often thin walled.
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Case II.

—

Synopsis.—Left femoral hernia of five years' standing; right femoral hernia

of six months' standing; the left femoral hernia becoming gradually irreducible and painful;

radical operation for the hernia on the left side; bladder recognized, demonstrated by passing

urethral steel sound from the bladder out through the crural ring, and vesical hernia reduced.

Mrs. M. M., aged fifty-one years, was admitted to Merey Hospital February 10,

1894. Family history negative. Patient was well up to the birth of her last child, eight

years ago, which was attended by lacerations of cervix and perineum. Soon after she was

troubled with supposed stone in the bladder, but no operation was performed on bladder,

cervix, or perineum. Five years ago she began to have soreness in the region of the left

groin, and noticed a slight swelling in the left femoral region. This gradually increased

in size until a year before she came under observation; since that time it has not increased.

In the autumn of 1893 the patient noticed a tumor in the right femoral region, which was

reduced by taxis. At the same time an attempt was made to reduce the tumor on the

left side by taxis, but on coughing it became larger, and the patient experienced pain

of a darting character. She has never worn a truss or support of any kind excepting an

extemporized cloth pad.

Operation February 15, 1894. Upon examination in ether narcosis I found a left

femoral hernia the size of a large hen's egg, situated below Poupart's ligament. The tumor

feels like omentum. Percussion dull. The hernia was irreducible, but Dr. Morgan stated

that he had partially reduced it four days before. An incision 4 inches long was made ^
inch below and parallel to Poupart's ligament through the skin, subcutaneous tissue, and

fascia. The sac-wall was thin and transparent, and I could see omentum through it.

The sac was now opened, and no hernial fluid escaped; the omentum was reddish, thick,

hard. The omentum was loosened from the inside of the sac, and three band-like adhe-

sions between the omentum and neck of the sac divided. Still I could not reduce the

omentum. I pulled out more omentum, but at the medial border of the ring I could

not move the omentum nor get my fingers around it on account of adhesions. The inter-

nal ring was narrow, and at its inner lower border there was a mass that I could not

reduce. I then partially divided Poupart's ligament upward so as to get at the adhesions,

and divided the sac at its upper surface. In this enlarged opening I found that the adhe-

sions were between the omentum and peritoneum on the posterior surface of the bladder.

On pulling the adhesion out into view I found a sac or corner of the bladder filling the

medial and lower aspect of the crural ring. The adherent omentum was loosened and the

omentum was now freely movable. The thickened extrahernial omentum was di\ided

into three portions, each of which was successively transfixed, ligated, and cut, and the

ends replaced in the abdomen. I then attempted to isolate the neck of the empty sac for

ligation and extirpation by grasping the borders of the opening in the sac with four artery

forceps and holding them forward, whereupon I found a body or mass on the lower wall

of the sac, which I suspected to be the bladder, because it adhered to the extraperitoneal

surface of the sac, felt like a fold of the bladder, and because I thought I could see the

contour of the upper convex border of the bladder through the peritoneal covering of the

peripheral portion of the opened sac. To make sure, I introduced a male steel sound into

the bladder through the urethra, and easily brought its tip out through the canal into the

mass, thus easily demonstrating that this was a vesical hernia. The peritoneal opening

was now united by suturing the peritoneum on the posterior surface of the bladder to the

peritoneum of the abdominal wall by a continuous silk suture. The slit was transverse

and 2 to 2}/2 inches long. The hernia of the bladder was now reduced by pushing it into

the abdominal cavity behind the crest of the pubes. The crural ring was closed after the

method of Bassini. The corners of the external wound were now closed by deep sutures,

the middle of the wound, a space 13^2 inches long, being packed with iodoform gauze.

The usual dressings were applied. The patient made an uneventful recovery.
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Remarks.—1. Vesical hernia might have been suspected from the

previous symptoms referable to the bladder.

2. The fact that, in an operation two weeks previous, I had opened

the bladder, put me on my guard and prevented a repetition of the acci-

dent.

3. During the operation I remarked, "When a hernia presents

something unusual, a strange, irreducible extraperitoneal mass, the

experienced operator thinks of the bladder and inserts a sound, bring-

ing its tip up into the ring.

4. To avoid opening into the bladder, think of the bladder while

operating.

Case III.

—

Synopsis.—Strangulated left inguinal hernia; no vesical symptoms, although

irreducible hernia had existed for many years; during operation, vesical hernia found behind

incarcerated intestine, and recognized by a steel sound in the bladder; recovery.

V. F., an Italian, aged thirty years, bartender, was admitted to the German Hospital

March 6, 1895, suffering from an incarcerated left inguinal hernia the size of a large

orange. Efforts at reduction without anesthesia had been made without avail. The
tumor was dull upon percussion, and the patient stated that it had been present for many
years, but had always been irreducible.

The patient was immediately prepared for operation, etherized, and placed in the

dorsal position. I attempted to reduce the hernia for about ten minutes, but was unsuc-

cessful.

Operation. Incision 7 inches in length over the hernia. The distended hernial sac

presented in the wound, was incised, and found to contain about 4 ounces of reddish-brown

fluid. Cultures were made from this fluid, but with negative results. The hernial sac

contained about 6 inches of small intestine. There was deep congestion of the vessels,

but no signs of gangrene. The constricting portion of the ring was cut and the intestine

replaced. In the upper medial part of the sac I found a flat, tongue-shaped tumor, IJ^

inches long, resembling a lipoma. A sound passed up into the apex of the bladder passed

into this mass, and thus proved that it was a diverticulum. The vesical hernia was now
replaced in the abdomen, and the internal ring nearly closed by sutures, which brought

the fascia together. The wound was irrigated with warm boric-acid solution. I next

united the fascia of the external oblique, and passed a thick strip of iodoform gauze sub-

cutaneously down to the middle of the scrotum, where an incision was made and another

heavy gauze drain passed up subcutaneously to a point a little above and internal to

Poupart's ligament. Another heavy strand of gauze was packed in the middle of the

wound and skin sutures applied. The hernia was direct, and had probably never been

entirely reduced. The diverticulum of the bladder was first forced down, and became a

predisposing cause for the intestinal hernia, which was forced down during an attack of

coughing.

Remarks.—The strangulated loop of small intestine was congested,

but viable, and, after being washed, returned to the abdomen. No
omentum was found, but in the inner, medial, and lower aspect of the

inguinal canal there was a small, lipoma-like mass extending like a
tongue down into the lower posterior part of the hernial sac. I first

thought of omentum, but it was smooth; then of a paraperitoneal lipoma,

but it was flat, with a broad base; I also thought of the bladder, and, to

find out the relation of the tumor to the bladder, I introduced a sound
into the latter, and found that the tumor was hollow and empty, and
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was a flat, empty diverticulum or prolongation of a corner of the bladder,

resembling the cornu of a uterus bicornis.

The diverticulum was a smooth, yellow, tongue-shaped, flat mass,

13^ inches long and 1 inch broad. When taken between the thumb and
finger, it feels like an empty glove-finger, and its walls appear to be

Y2 cm. to 1 cm. thick, A curved steel sound was passed into the bladder,

but its end could not be brought up and out of the inguinal canal. The
diverticulum could now be inverted 13^ inches into the lumen of the

bladder, and the end and curve of the sound could be easily made out.

I could pass the diverticulum by pressing the corner of the bladder

down over the end of the sound, so that the curved end of the sound
was inside the diverticulum in its whole length for over 1 inch, and its

tip was at the apex of the diverticulum.

I might have filled the bladder with water and made the divertic-

ulum stand out of the inguinal canal like a thumb, for demonstration

to the students, but for my own diagnosis this was not necessary.

I reduced the diverticulum; that is, I replaced it, pushing it into

the abdomen behind the internal opening of the inguinal canal.

Case IV.

—

Synopsis.—Left scrotal vesical hernia of fourteen years' standing, finally

becoming irreducible and causing difficult micturition and transient hematuria and cys-

titis; operation refused.

D. C, dry-goods merchant, aged fifty-nine years, consulted me in May, 1895.

Family history negative. Had ordinary children's diseases; no venereal disease. Patient

is married and has six healthy children. The present trouble began in 1881, when he

occasionally experienced severe pain in the inguinal region after walking, which per-

sisted until he sat or lay down. Upon examination he found a tumor, the size of a hen's

egg, in the left inguinal region. This could be forced back when he stood up, and dis-

appeared spontaneously when he lay down. He consulted a physician, who diagnosti-

cated inguinal hernia and prescribed a truss. The truss gave relief until a year ago,

when, upon coughing, he felt pain in the left inguinal region. About the same time

he noticed that his urine was bloody, especially after he had walked. If he remained

perfectly quiet, there was, as a rule, no blood in the urine. He had no pain referable

to the bladder.

He consulted me and I prescribed for him, and after three or four weeks the hematuria

disappeared and has not since returned.

About a year and a half ago the hernia commenced to increase in size and extended

slowly down into the scrotum. The pain was very severe when he walked without his

truss. In February, 1895, he ceased to wear the truss.

About five weeks ago the urinary difficulty became prominent. Just before urinat-

ing the tumor would become enlarged and tense, but would reduce in size and become

soft after urination. He was obliged to urinate about every two hours; although there

was still some swelling, he felt that the bladder was emptied at each urination.

At present the hernia increases in size prior to urination, and partly or entirely dis-

appears after urination. The patient wears no truss, and, unless he walks too long,

—

an hour or more,—has no pain. When he stands too long, he has a sensation of weight

in the scrotum, which passes away when he sits down. The hernia is irreducible, but

otherwise the patient is in good health and does not want an operation.

III. The cases most rarely met with are those in which there is
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no sac at all, the protruding portion of the bladder being entirely extra-

peritoneal.

Symptoms.—The classic symptoms of hernia of the bladder, such

as disturbance of urination, the patient having to press on the hernia

to empty the bladder, or fluctuation, the hernial tumor increasing in

size before urination, are met with only in very pronounced cases, where

a large portion of the bladder enters the hernia. There is, of course,

no difficulty in the diagnosis of cases of this kind.

In only a few of the cases encountered during operations for hernia

vague subjective vesical symptoms had been observed, which caused

suspicions of vesical hernia. In the majority of cases there are no vesical

symptoms at all, since, when a vesical hernia is small, it gives no dis-

tinctive symptoms. A symptom of possible value is the pain and ten-

derness in the almost always irreducible hernia; but if this pain does

not radiate downward in the direction of the bladder, it is of little value

in distinguishing between the bladder and other contents of the hernia.

It is important to know the different aspects under which the

bladder presents when unexpectedly encountered during the opera-

tion for hernia. In this connection the distribution of the adipose tissue

surrounding the bladder is of interest. Sometimes there is no adipose

tissue at all, and the bladder-wall then presents the well-known network
of muscle-fibers. There is more frequently, however, a layer of adipose

tissue surrounding the wall of the bladder. This adipose tissue may be a
uniform, thin, smooth layer under the peritoneum, as in my third case,

or a uniform layer covering the extraperitoneal portion of the bladder,

or, as is most common, the adipose tissue forms irregular, smaller or

larger, often multiple, lipomatous masses, such as are found everywhere
near the peritoneum. In exceptional cases these lipomatous masses

attain considerable size, but ordinarily they vary in size from a hazel-

nut to a walnut. Roux found an adipose mass, 6 to 7 cm. in diameter,

not clad with peritoneum, and supposed it to be degenerated omentum.
Lucas-Champonniere found an adipose mass below the hernial sac which
he believed to be a second hernial sac. Monod^^ found a large

adipose mass, not resembling omentum, which was a lipoma covering

the prolapsed corner of the bladder. Lanz^^ found a mass the size of

a pigeon's egg, looking like a subserous lipoma, on the posterior side of

the hernial sac. Similar adipose masses were found in 11 out of the 27
cases tabulated by Lejars.^^

In the cases where no lipomatous masses were found the bladder

l)resented in various ways. Berger found a bluish-gray, dense nodule,

the size of a hazelnut, adherent to the under surface of the sac. Lanz^^

observed a bluish, transparent mass, 1 cm. long, resembling a duplica-

tion of the hernial sac. Walther found a voluminous cystic pouch
coming out from the medial corner of the inguinal canal. Postempski^^

describes a mass which looked like a thickened hernial sac, but upon
dissection he saw the muscular fibers of the bladder, and Kronlein reports

a case in which a similar appearance enabled him to make a diagnosis

of hernia of the bladder.
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In other cases, in the attempt to isolate the sac for ligation at the

neck, there was found only a thickening of the neck on its inferior medial

aspect, as in Boeckel's case, cited by Hedrich,^ in which this part of the

sac was thick, soft, and flesh-like, and in which he recognized the muscle-

fibers of the bladder and avoided opening it.

It will be seen that we cannot expect the diagnosis to be made
before operating; in exceptional cases only, one or another vesical

symptom leads to a suspicion of vesical hernia. But a suspicion is

in itself an advantage, as it calls attention to the bladder, and merely

thinking of the bladder during the radical operation for hernia may
prevent the operator from wounding it. Thus, for instance, Boeckel,

Lanz, and myself, after wounding the bladder in our first cases, avoided

this accident in our subsequent cases by simply bearing the bladder

in mind when some unusual appearance presented in the hernia.

We have two methods of positive diagnosis during operation : First,

injection into the vesical hernia by filling it from the bladder; and,

second, introduction of a sound through the extrahernial into the intra-

hernial portion of the bladder.

Injection of the intrahernial portion of the bladder is an excellent

means of diagnosis when it succeeds. In most of the cases, however,

the ring is so narrow that the fluid from the bladder does not enter the

hernial portion. Monod^® suspected a hernia of the bladder before the

operation, but injection proved negative at this time. Injection during

the operation, when the conditions led the operator to think of the

bladder, also proved negative until the ring had been divided, in

Kronlein's, Boeckel's, and Monod's cases. Consequently filling the

hernial portion of the bladder, to be proof positive, must be preceded

by free division of the ring, and this can always be done safely in an
upward direction.

A curved metal sound passed into the bladder, and from the bladder

out into the hernial portion, has proved an excellent means of diagnosis

in the cases operated upon by Roth,^^ Kummer,^^ and myself. For this

procedure, however, it is also necessary to have a wide ring or to divide

the ring, as in Roth's and my own case. Sometimes the end of the sound
can be passed out into or through the canal, as in my case of femoral

hernia. If the sound cannot extend as far as this, a finger passed down
through the w idened ring will meet the tip of the sound in the bladder,

and the hernial portion of the bladder, when made movable, can be

pushed down over the sound, as in my case of inguinal hernia.

I can see no objection to dividing the ring sufficiently for the intro-

duction of a finger for diagnostic purposes, since this division has, as

a rule, to be made in order to enable the operator to reduce the pro-

lapsed bladder, and since the divided ring can easily be reunited after

reduction of the hernia. Lanz'^^ is hardly right when he argues against

this procedure, which he calls laparoherniotomy, as a dangerous addi-

tion to the operation, and his argument is incomplete when it is remem-
bered that in all operations for hernia we do not hesitate to divide the

ring sufficiently for exploration and operation to secure a normal con-
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dition of the reduced contents of the hernia, division of adherent omen-
tum, or loosening of intestinal adhesions to the intraperitoneal portion

of the ring.

Digital exploration through a wide or divided ring, as practised

by Walther, will also help in the diagnosis of hernia of the bladder when
it is seen that a mass or sac found in the hernia leads down behind the

symphysis toward the bladder, but is, of course, less positive than when
combined with examination with the sound. But even examination

with the sound has sometimes proved negative, as in Postempski's^^

case, in which he recognized the muscular fibers of the bladder, intro-

duced a sound, found that he could not pass it up into the suspected

mass, concluded that his suspicion was unfounded, and opened into

the bladder.

In large vesical hernias with typical symptoms the diagnosis is, of

course, not very difficult, but such cases are comparatively rare, as in

65 operations collected by SiegeP^ in which vesical hernia was found,

diagnosis prior to operation was made in only 12 cases.

The bladder has been frequently wounded during the radical opera-

tion for hernia. Lejars,^* in 1893, collected 20 cases, in 15 of which the

wound in the bladder was immediately recognized; in the remaining

5 cases the wound of the bladder was not recognized until later. Besides

the cases of Israel, Berger, Guelliot, Aue, and Jungengel, cited by
Lejars, there are on record the cases of Leszinsky^^ and Habs,^ and
Reverdin^^ found, on microscopic examination of the sac by Zahn,

that the sac was partly bladder. In these cases the diagnosis is either

made when the urine shows in the dressings or when tenesmus and
hematuria occur.

It is, of course, extremely difficult to make the diagnosis in cases of

vesical hernia with no sac. Thus Aue, in a case of femoral hernia, found

no peritoneal covering, and supposed the bladder to be the hernial sac.

He then made an incision above Poupart's ligament into the abdominal

cavity, and attempted to make digital exploration of the sac, but found

no opening. Jungengel had a similar experience, in which he took the

bladder for an empty sac, ligated it, and cut it off without seeing any
other sac. He must have opened a fold of peritoneum, as when reopening

of the wound became necessary two days later, on account of hematuria

and tenesmus of the bladder, a large amount of blood was found in the

peritoneal cavity.

The danger of wounding the bladder is not so great as would
naturally be expected. Six patients out of the 20 cases of bladder wounds
collected by Lejars^^ died, but the cause of death was almost invariably

independent of the wound of the bladder, such as strangulation of the

intestine, hemorrhage, pneumonia, embolism, etc. In the majority of

the cases in which the bladder is healthy the wound heals, usually after

a temporary fistula has existed for a variable time—weeks or months.

The fistula has also healed in cases in which the bladder was not recog-

nized. When the bladder wound was recognized and sutured, a tem-
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porary fistula usually formed; Lejars found primary union in only 2

out of 9 cases of primary suture.

The prognosis of femoral hernias, of which Guepin,^ in 1893, collected

8, and to which I have added 2, was as follows: With the exception

of Livret's case, which was not operated upon, all were discovered acci-

dentally during the operation. The bladder was opened in 5 cases

—

those of Habs, Giiterbock, Lanz (first case), Aue, and my first case.

It was not opened in Cooper's, Lanz's second case, Schoonen's, and my
second case. The wound in the bladder healed without a fistula in

Lanz's and in my case. A temporary fistula formed in the cases of Habs
and Aue, and only one of the patients, namely, Giiterbock's, died, not

at all from the wound in the bladder, but from an entirely independent

perforation of a diseased intestine.

Treatment.—Hernias of the bladder which have given symptoms
sufficiently distinct for certain diagnosis have been treated by replace-

ment when this was possible, by being left alone as not being imminently
dangerous to life, or, finally, have been operated upon. Early opera-

tion, when the diagnosis can be made, is advocated, since the vesical

hernia is likely in the course of time to cause cystitis, and finally ascend-

ing pyelitis and nephritis. Thus Justo^^ (cited by Lejars) operated upon
a large vesical hernia in a case in which the patient had himself made
the diagnosis from the difficulty in urination three weeks after symptoms
of strangulation had disappeared by taxis. He excised the sacculated

portion of the bladder, 6 cm. in length, and sutured the wound in the

bladder, which was 8 or 9 cm. long.

In a great majority of cases, however, an operation on the bladder

is not planned, as no diagnosis has been made. The question as to the

treatment of the bladder accidentally met with during operations for her-

nia is twofold : First, how to treat the bladder when it is recognized and
not yet opened, and, second, what to do when the bladder is accidentally

opened.

When hernia of the bladder is recognized during operation the opera-

tor will, as a rule, avoid opening into the bladder and limit himself to

replacement of the prolapsed portion within the abdomen. But here

the question has been brought up, as, for instance, by Monod^® and
Delageniere,^ whether it is not better to extirpate the prolapsed portion

of the bladder, as it often forms a diverticulum with weakened muscular

walls and covering lipomatous masses. They fear that a diverticulum

of this kind may cause, by reason of incomplete evacuation, retention,

cystitis, and even formation of calculi, and, as accidental wounds in

healthy bladders have healed so readily, they consider extirpation of

the hernia as possibly safer for the patient. It is not advisable to for-

mulate a general rule in this respect, because most of the smaller vesical

hernias do not have the shape of a diverticulum with a narrow neck,

but when the hernia is loosened we find the bladder-wall at this point

drawn out to some extent, but the communication at the base is usually

broader than the middle of the prolapsed portion. Therefore, in the
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majority of cases the prolapsed portion of the bladder when reduced

will not be the seat of retention.

Extirpation of the vesical hernia will always prolong the operation,

and inasmuch as primary union seldom takes place, it necessitates so

much effective deep drainage of the bladder wound that it must of

necessity interfere with the course of the modern radical operation.

When the wound in the bladder has to be drained, the successive layers

of the canal cannot be closed, as in Bassini's operation. Thus the result

of the radical operation for hernia, namely, the prevention of relapse,

is to some extent jeopardized. Furthermore, the necessity of either a

permanent catheter in the bladder or, at all events, frequent catheteri-

zation, is a disagreeable and possibly dangerous element in the after-

treatment, and, finally, the urinary fistula, although only temporary,

takes weeks or months to close.

On the other hand, if the prolapsed bladder is reduced without open-

ing, there is no interference with the typical short aseptic course of the

radical operation for hernia. Monod,^^ in his own case, having made the

diagnosis during the operation, replaced the unopened bladder. Lanz^^

also did this in his second case, but he deliberated upon the advisability

of making the diagnosis positive by opening into the bladder. The
other operators who have made the diagnosis during the operation

before opening into the bladder have rejoiced at being able to replace

the bladder without wounding it.

When the bladder has been opened, there is little controversy as to

the treatment of the wound. A double or triple row of extra-mucous

sutures should be applied. When the wall of the bladder at the border

of the wound is torn or very thin, some of the operators have excised a
portion of the lipomatous area, so as to be able to apply the sutures in

a thicker and more nearly normal bladder-wall. This is a very rational

procedure, inasmuch as experience has taught us that even careful

primary suture of the bladder-wall does not always secure primary
union, but that slight leakage follows in the majority of cases. It

therefore seems advisable to do as I did in my first case, namely, to

anchor the wound of the bladder by a temporary suture to the deepest

part of the ring. If, as happened in my case, no leakage takes place,

the anchoring suture has done no harm; if leakage takes place, it may
lead the urine out through the wound and prevent it from entering the

peritoneal cavity.
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CONSERVATIVE OPERATIVE TREATMENT
OF SACCULATED KIDNEY—CYSTO-

NEPHROSIS*

Dilatation of the urinary passages (cystonephrosis, Kiister) above

a stenosis or occlusion presents remarkable variations according to the

character of the pathologic conditions which cause the retention of

urine above it.

A sudden, complete, acute occlusion of a ureter, as shown by Cohn-
heim and others experimentally by ligation of the ureter in animals, is

followed by only a temporary, medium degree of dilatation above, of the

ureter, pelvis, and calices, often followed by absorption of the urine,

atrophy of the kidney, and final transformation of the latter into a

small mass of cicatricial tissue, with or without small cysts, from which

a dilated, normal-sized, atrophic, or even obliterated ureter leads down
to the original place of occlusion.

It requires a slowly developing, incomplete, or intermittent obstruc-

tion for the development of a permanent dilatation of the kidney, a

hydronephrosis containing an aseptic fluid, or a pyonephrosis containing

an infected fluid—pus.

Incomplete obstructions caused by pressure on the ureter from with-

out by many different pathologic conditions, or by obstruction within

from stones, valves, or strictures, do not come within the scope of this

paper.

Obstruction by bending and valve formation at the pelvic end of

the ureter, or oblique insertion of the latter on or in a dilated pelvis,

has been studied carefully by Simon, f and since his time by many inves-

tigators, Tuffier, Landau, Terrier, Fenger, and others, so that this

condition is comparatively well understood at the present time, and
the surgical means of treatment in a fair way of development.!

Obstruction above the ureter—that is, in or above the pelvis of

the kidney, with the exception of those cases in which stones in the

pelvis or calices cause retention and dilatation above—has not been

studied, and little attention has been paid to this condition, in all

probability because the kidney in these cases has been removed, either

by primary nephrectomy or, when a permanent urinary fistula has

followed nephrotomy, by secondary nephrectomy at an earlier or later

period.

The dawning conservatism in the surgery of the kidney has naturally

* Annals of Surgery, 1896, vol. xxxiii, p. 637.

t Simon: Chirurgie der Nieren, 1876, vol. ii.

X Fenger: Jour. Amer. Med. Assoc., 1894. vol. xxii, p. 335.
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led to the attempt to save all the "noble tissue of the kidney," as Tuffier

terms it, that may still be of use to the organism. It is consequently

important to study these obstructions in detail, with the hope that

we may be able to recognize and, perhaps, find means to remedy the

stenosis, instead of sacrificing the organ.

I have found that a non-calculous obstruction may take place

in or rather above the pelvis, in a similar manner to that which occurs

at the pelvic end of the ureter, and for this reason I shall call attention

to some points in the pathology of the latter condition.

Valve formation at the pelvic end of the ureter is always combined
with bending or oblique insertion of the ureter in the dilated pelvis,

and often with stenosis or stricture of that portion of the ureter which is

located in or on the pelvic wall.

I shall first consider the bending or oblique insertion of a non-stenosed

ureter. How does this condition develop.''

Cohnheim* regards it as a congenital anomaly—"Bildungsfehler."

Landauf and Terrier believe that the bending is originally caused

by descent of a movable kidney. Landau has seen, on the cadaver,

that the ureter bends at its pelvic orifice when the kidney is pulled down,
because the ureter at this point is held against the posterior abdominal
wall by strong connective tissue and does not follow the moving kidney.

He further states that hydronephrosis with patent ureter is more fre-

quently seen in women and on the right side, consequently, under the

circumstances, most favorable for a preexisting movable kidney.

TuffierJ was the first to establish conclusively, by a series of beautiful

experiments and by careful clinical observations, the exact causal rela-

tion between floating kidney and cystonephrosis. He found that when
a kidney was made movable, bending of the ureter would take place

in more than one-half of the cases, usually a few centimeters below the

pelvis, the bend being either angular or sigmoid; this would give rise to

gradual obstruction and dilatation above the bend. The cystonephrosis

is at first remittent as long as the bend can be straightened, but later

on, as shown in the clinical observations, becomes permanent.
The results of these experiments correspond so well with the clinical

manifestations of intermittent hydronephrosis that Tuffier considers

nephrorrhaphy sufficient to establish a cure in the majority of these

cases. This opinion is based upon nine operations, all of which were
successful. In all these cases the kidney was movable.

Simon § believes that temporary obstruction from any cause may
produce sufficient asymmetric dilatation of the renal pelvis to give rise

to twisting of the kidney on its longitudinal axis, leading to bending,

oblique insertion, and valve formation.

* Cohnheim: Allgemeine Pathologie, vol. ii, p. 403.

t Landau: Berlin, klin. Wochenschr., 1888, vol. xxv, p. 366.

J It is self-evident that nephrorrhaphy can be useful only when the bending and valve
formation caused by the mobility of the kidney are not complicated by stenosis, and it

may be difficult to be sure of this condition without opening the pelvis or ureter.

§ Simon: Op. cit.
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Kuster* considers the primary cause to be pyelitis; the inflammation

causes swelling of the mucous membrane in the ureter and pelvis, the

swelling causing relative stenosis and increased pressure from the urine

above. This pressure causes prolapse, invagination, or folding of the

movable mucosa, at or above the pelvic orifice, down against or into

the narrower ureter, and thus produces an effective, even if only tem-

porary, obstruction.

Israel,t reported by Rosenstein, takes issue with Kuster, and states

that oblique insertion and valve formation are often found in perfectly

aseptic hydronephroses where pyelitis has not previously existed (Lan-

dau and others).

All the opinions which have been cited above undoubtedly have
their legitimate place and part in the causation of cystonephrosis.

I think that Simon is correct in laying greatest stress upon the

asymmetric dilatation of the pelvis caused by temporary obstruction

of whatever origin. Thus a temporary pyelitis (Kuster) may lead to a

moderate pyonephrosis, which is made permanent and progressive by
subsequent valve formation. Furthermore, a movable kidney (Tuffier,

Landau, and Terrier) may lead to bending of the ureter, causing a

temporary obstruction, followed by asymmetric dilatation of the pelvis

and oblique insertion, and this condition subsequently leads to a pro-

gressive aseptic hydronephrosis.

My reason for considering the asymmetric dilatation caused by
slight temporary obstruction as the main factor in the development
of valve formation is that I have found that temporary obstruction

causing valve formation above the pelvis was followed in a case of pye-

litis by a septic cystonephrosis (pyonephrosis), and that in another case,

after compression of a ureter from without by a perityphlitic exudate,

an aseptic cystonephrosis (hydronephrosis) followed.

I will illustrate the asymmetric dilatation above referred to by the

following figure (Fig. 109), which shows unilateral, asymmetric dilata-

tion of a canal or tube. The dotted lines a^ to aP represent the increasing

dilatation of one side of the wall of the ureter, b. Pressure from the con-

tents in the dilated portion will act upon the wall of the tube at d,

and will press the upper free end c over against the opposite wall at

c^. Thus it is evident that, upon a certain degree of pressure from fluid

in the dilated space, this unilateral dilatation will result in closure of

tiie tube.

The fact that the ureter is ordinarily a narrower tube than the

pelvis is immaterial—it even may facilitate the oblique insertion from
uniluteral dilatation of the pelvis.

In considering occlusion above the pelvis, it is well to remember the

variations in the upper end of the ureter, as pointed out by Hyrtl.J

In the first variety there is no pelvis, but the ureter divides into two

* Kiister: "Ueber die Sackniere—Cystonephrosis," Deut. med. Wochenschr., 1888,

vol. xiv, p 8()1).

t Israel: Berlin, klin. Wocliensehr., 1888, vol. xxv, p. 941.

I Ilyrtl, cited from Ilenle's Handbuch der systematischen Anatomie.
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branches without dilatation at the point of division, each branch having

a cahber a Httle larger than that of the ureter. In the second variety

there is a pelvis—that is, a funnel-shaped dilatation at the point of

division. The upper portion is the smaller, and terminates in three

short calices; the lower and more voluminous portion terminates in

four or five calices. In the third variety there is only half a pelvis

—

that is, the lower branch divides and is funnel-shaped, forming a narrow

pelvis which terminates in one, two, or three short calices, while the

upper is not dilated and extends to the upper portion of the kidney

as a continuation of the ureter. The ureter not uncommonly divides

far below the kidney, between the kidney and the bladder; sometimes

there is no division at all, and two sepa-

rate ureters enter the bladder. ^ ^-- - ^ ^
Unilateral dilatation and valve for-

mation may take place in any canal

in the body,—biliary passages, esopha-

gus, intestinal tract,—and inasmuch as

not only each branch of the ureter, but

also the neck of each of the calices, is

a canal, any of these may become the

seat of this anomaly. If one of the two
main branches of the ureterbecomes the

seat, retention occurs in the correspond-

ing territory—that is, in the upper or

lower half of the kidney. As the branch

to the upper portion of the kidney runs

in a straight direction, while the branch

to the lower portion goes off at a right

angle, the latter portion will probably

be more liable to this condition, and, in

fact, in both of my cases and in Rayer's

obstruction from stone and Israel's—

4

cases in all—the lower branch was in-

volved. I have not seen or found in the

literature any instance of this anomaly
in the upper branch. When, on the

other hand, the unilateral dilatation be-

gins at the neck of a single calyx, the retention will be limited to the

territory of this calyx. It will thus be seen that valve formation takes

place independent of any rotatory movement of a dilating kidney

(Simon), and that unilateral dilatation is the only condition necessary

to this development.

While valve formation and retention in one of the branches of the

ureter are probably very rare,—as partial or local hydronephrosis is

very rare, 7 cases only,—valve formation and retention at the neck

of a single calyx are, I believe, relatively common.
In Rayer's Atlas* a number of kidneys with this condition are illus-

* Rayer, P.: Traite des Maladies des Reins, Paris, 1837.

I

t

o
Fig. log.—Causation of asymmetric dilata-

tion of a canal or tube (diagrammatic).
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trated, and in my case of pyonephrosis I found not less than three

caUces in this condition.

Fig. 110 illustrates schematically unilateral dilatation and valve

formation, at a, in the lower branch of the ureter, where the free end
of the valve at a is pushed over to a^ and dilatation of a single calyx

at 6, where the end of the valve at b is pushed over to 6\ causing oc-

clusion.

Dilatation of one-half of the kidney, local or partial cystonephrosis,

may thus be caused by gradual occlusion of the lower branch of the

ureter in the hilus of the kidney (Rayer, 1 case; Israel, 1 case; Fenger,

2 cases), or it may be caused by occlusion of one of the divisions of an
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Fig. no.—Development of unilateral dilatation and valve formation of the lower branch of the ureter and of a
calyx (diagrammatic).

anomalous double ureter, as in 2 cases described by Heller* and in 1

described by Valter.f

The first case on record of valve formation in the lower branch of

a ureter causing hydronephrosis was observed by me in 1872, when
I was prosector in the Communehospital in Copenhagen.

J

The patient was a man of twenty who had, in August, 1872, an attack of perityphlitis,

or what is now known as appendicitis, followed several months later by a fluctuating

swelling, the size of an orange, in the region of the right kidney. This dilatation was

* Heller: Deut. Arch. f. klin. Med., 1869, vol. v, p. 267; ibid., vol. vi, p. 276.

t \'alter, cited from Heller.

I Fenger: "Om den partielle Hydronefrose, oplyst ved et Sygdomstilfalde," Nor-
(ilskt Medicin.skt Arkiv, 1872, Bd. v.
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intermittent, as it would disappear suddenly and reappear a few weeks later. Besides

this tumor, another swelling gradually developed above and below Poupart's ligament,

and hectic fever set in. When the patient entered the hospital, two distinct fluctuating

swellings were discovered, one up under the liver and the other in the iliac fossa, in contact

with each other, but with a distinct groove between them.

Exploratory aspiration of the upper tumor evacuated 2000 c.c. of urine, which had

a specific gravity of 1007, contained 0.4 per cent, of urea and no uric acid. The upper

tumor disappeared after puncture. Five days later the lower tumor was aspirated and

500 c.c. of fetid pus evacuated. The patient died two weeks later of pyemia.

The autopsy re\-ealed septic infarctions and abscesses in both lungs, a large peri-

typhlitic abscess around the cecum and lower ileum, extending through the iliac fossa

Fig. III.—Vertical section through a right hydronephrosis with valve formation, and through kidney and
ureter (one-half normal size) : /, Hydronephrotic sac; 2, cavities of dilated calices surrounded by—3, semilunar
partition walls, one of which forms 4, the valve which covers from below and closes 5, the opening up into 6, the
somewhat dilated upper branch of the ureter—that is, the pelvis of the upper two-thirds of the kidney; 7,

calices; 8, entrance to a calyx from the pelvis; g, ureter somewhat narrowed or compressed in its course through
10, the perityphlitic abscess.

down upon the femur. The patient consequently died from pyemia, following what would

now be called appendicitis. The left kidney, ureter, and the bladder were normal.

The right ureter passed through the perityphlitic abscess and was somewhat

narrowed in this territory, but still admitted a grooved director. Pressure on the upper

half of the kidney and the somewhat dilated pelvis caused urine to pass without diflSculty

down through the ureter. Pressure, however, on the hydronephrotic sac of the lower half

of the kidney did not result in the passage of a drop of fluid. The ureter above the peri-

typhlitic abscess was slightly dilated, and led up to a pelvis dilated to the size of a hen's

egg. This pelvis belonged to the upper two-thirds of the kidney. In this part of the

kidney the kidney tissue was slightly compressed, as the papilla: were somewhat flattened

and the pyramids shorter and broader than normal, while the cortical substance was
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of normal thickness. The kidney tissue in this locahty was healthy, with the exception

of two septic infarctions the size of peas.

The lower third of the kidney was occupied by a large hydronephrotic tumor, a thin-

walled multilocular sac the size of a child's head, which contained 750 c.c. of light-yellow,

clear fluid. On its posterior wall was the puncture-opening surrounded by ecchymoses,

and close to this point was a fresh coagulum the size of a walnut. The upper, posterior

portion of the sac, which was in connection with the kidney, showed a roimd opening, 1

cm. in diameter, leading up into the pelvis of the upper two-thirds of the kidney. This

opening was covered by a valve 5 cm. broad and 13^ cm. high, which hung over the open-

ing like an upper eyelid, and closed it when the sac was filled with fluid. When, on the

other hand, fluid was injected into the pelvis through the ureter, it opened the valve and

opened and filled the hydronephrotic sac. The valve was semilunar, and was formed

by the partition wall between two calices. The inner wall of the sac was smooth, and

showed an inner layer of atrophic kidney tissue J/^ to 1 mm. in thickness, in which only

a few uriniferous tubules and glomeruli were visible upon microscopic examination. The
outer layer was 2 to 3 mm. thick, and was composed of firm connective tissue.

It is evident that the valve formation in this ease, which was located

in the lower branch of the ureter, had for its primary cause the incom-

plete and temporary compression of the ureter by the perityphlitic

abscess. This led to moderate dilatation of the ureter and of both of its

branches. The valve formation in the lower branch then followed as

a secondary effect, and this gave rise to a gradually increasing inter-

mittent hydronephrosis of the corresponding lower third of the kidney.

This hydronephrosis remained uninfected despite the pyemia, because

there was no preexisting infection of the mucosa of the urinary tract.

That an entirely similar valve formation may take place from
temporary obstruction caused by pyelitis, which may lead to a similar

partial cystonephrosis, but, as we would naturally expect, with infec-

tion of the contents and consequent formation of a pyonephrosis, is

well illustrated in the following case, in which valve formation occurred

in all the three places which I have pointed out above as the seat of

this condition, namely, the ureteral end of the pelvis, one of the two
branches of the ureter (in this case again the lower branch), and at

the necks of the calices, in one of which the occlusion was complete.

Case 1.—Synopsis.—Gonorrhea, May 29, 1893, followed by posterior urethritis. Renal

colic on right side, November 7th. Tumor in right kidney, November 20th. No colic from De-

cember 7th to March 4, 189^. Colicfrom March 8th to 11th; large tumor; highfever. Lumbar
nephrotomy March 11th. Three weeks later, about 250 small, round stones, the size of shot,,

passed through the fistula; complete obstruction of ureter from right kidney for eight days.

Ureter then open for ten days, proved by injection of pyoktanin. March SOth, ureter again

closed; lumbar renal fistula discharges SO ounces in the twenty-four hours. September 16th,

operation for oblique implantation and stricture of pelvic end of ureter; persistence of urinary

fistula secreting 25 ounces in twenty-four hours. January 22, 1895, sudden attack of colic

from pyelitis in left kidney, lasting for two weeks. April 13th, operation for sacculated right

kidney; bisection of kidney. During the summer of 1895 one-eighth of the urine passed through

ureter, seven-eighths through the lumbar fistula. August 17th, operation for reunion of bi-

sected kidney. September 17th, three-fourths of the urine passed into the bladder. November

JO, 1895, fistula closed. Fistula reopened January 5, 1896, and finally closed January 15th.

Mr. DO. II., a medical student, twenty-one years of age, consulted me on June
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22, 1894. Family history negative; no tuberculosis in family. Patient had the ordinary

diseases of childhood.

On May 29, 1893, he contracted gonorrhea, which ran a somewhat typical course.

A month later, as a result of excessive exercise, intemperance, and neglect, he suffered

intense pain of a spasmodic character at the neck of the bladder on micturition. This

was diagnosed as inflammation of the neck of the bladder, and persisted until August.

From this time on there was no pain in the bladder or on micturition, but a slight dis-

charge from the urethra continued until November 10th.

On November 7th, while in Philadelphia pursuing his studies, he had a sudden severe

attack of right renal colic which lasted seven hours. Examination of the urine at this

time revealed marked hematuria, a thick, reddish sediment, and a large amount of pus.

Four days later he was removed to Presbyterian Hospital, where he remained under

treatment for four weeks, during which time he had recurrent attacks of renal colic lasting

from three to ten hours every other day. The hematuria disappeared after five days,

but the urine contained large amounts of pus, varying from Y2 ounce to 2 ounces to the

pint of urine, phosphates in abundance, no uric acid, no casts, no sugar.

November 20th the patient consulted Professor Martin, who could detect no marked

tumor in the region of the kidney, but considered that there was probably a calculus

impacted in the ureter and advised patient to go home, rest, and adhere strictly to diet

and flushing. At this time he was emaciated, anemic, and had sustained a diminution

in weight from 148 to 130 pounds.

The patient then returned to his home in Milwaukee and placed himself under the

care of Dr. I. Mendel. Under enforced rest and rigid diet the pus in the urine slightly

decreased during the next four weeks. He then had a severe diarrhea which persisted

for six weeks, whereby his weight was reduced to 120 pounds, and he was in a wretched

condition of body and mind.

On February 1, 1894, he returned to Philadelphia and entered the Presbyterian

Hospital, in the service of Drs. Musser and Martin. He steadily improved, gained in

strength and weight, but the pus in the urine increased in amount.

March 8th he had a severe attack of renal colic, which persisted for three days. The

patient suffered intense pain; temperature, 101° to 104' F.; pulse, 110 to 140; had a large,

hard tumor on the right side.

On March 11th Dr. Martin made a lumbar nephrotomy, with the idea of removing

the kidney if it should prove to be tuberculous, and of securing drainage through the

fistula if tuberculosis did not exist. The operation occupied twelve minutes. The lower

two-thirds of the kidney was found to be dilated, and the large sac contained about two

pints of urine and pus. The upper third of the kidney contained good secreting tissue.

No calculi were found ; no tuberculosis. The patient's condition did not warrant prolonged

manipulation or search for the ureter.

For the first eight days no urine passed from the right kidney to the bladder, but

for ten days thereafter the right ureter was patent, as was proved by the presence of pyok-

tanin, which had been injected into the fistula, in urine passed by way of the bladder.

The ureter then closed, and its patency could not be reestablished. Three weeks after

the operation a large number of small, well-formed calculi, about the size of No. 6 shot,

aggregating about 250, were passed through the fistula. The patient wore a silver urinal

and passed about 30 ounces of urine through the bladder in the twenty-four hours.

On June 22d the patient came to Chicago, and in August I examined him, and he

entered Passavant Memorial Hospital preparatory to operation for obstruction of the

right ureter, presumably from calculus at the pelvic orifice.

First Operation.—September 17th I operated in the following manner: Ether was

administered by Dr. S. C. Stanton. The granulation tissue at the fistulous opening was

removed with the sharp spoon. An incision was then made in the lumbar region through
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the fistula downward and forward through the skin, fascia, abdominal muscles, quadratus

lumborum, and transversalis fascia. The perirenal fat which presented in the wound

was separated by forceps from the anterior and inferior surface of the kidney, which was

thus laid bare. The incision was prolonged downward 2 inches. The surface of the kid-

ney was normal in color; the kidney enlarged and lobulated. The adhesions were slight

and were easily broken up. The pelvis was now laid bare and found to be dilated. Search

for the ureter was now made, and it was recognized below its pelvic origin. The pulsa-

tion of the renal arterj' could be felt in front of the ureter. The ureter was now exposed

for about 13^ inches from the pelvis. An aspirator needle was introduced into the dilated

pelvis of the kidney, and thin, bloody fluid withdrawn. The pelvis was now opened on

its posterior surface, the contained fluid evacuated, the wound thoroughly flushed with

warm, sterilized water, and sponged dry.

A futile attempt was made to locate the pelvic orifice of the ureter from the pelvis.

A small depression, however, was noticed, which was later shown to indicate the point of

entrance.

A longitudinal incision was now made in the ureter, about 1 inch from the pelvis,

below the stricture; a flexible sound introduced through this incision passed easily down

into the bladder. The lower portion of the ureter was somewhat contracted from disuse.

A silver uterine probe was next introduced through the incision and passed upward;

the location of the stricture was thus found to be at the point where the ureter emerges

to form the pelvis. With considerable difficulty a fine silver probe could now be pushed

through the stricture into the pelvis. With the probe as a director a longitudinal incision

was now made through the stenosed portion of the ureter between the two openings.

The upper and lower borders of the wound were brought together by silk sutures, thus

folding the ureter upon the pelvis, as described in a previous article.

The small, longitudinal opening in the ureter was left unsutured.

Before closing the wound in the pelvis an incision was made through the convex

outer border of the kidney into the dilated calices, and the upper end of a flexible bougie,

which had been previously passed down into the ureter through the opening in the pelvis,

was passed up from the pelvis through the convex surface of the kidney and out of the

lumbar wound, to remain twenty-four hours, and then be removed. A piece of kidney

tissue was also removed for examination. Hemorrhage was controlled by the Paquelin

cautery.

Early in the operation, while a digital exploration of the old sinus was being made,

a small piece of rubber drainage-tube, left in at the time of the first operation and evi-

dently forgotten, was removed.

The kidney was thoroughly explored for stones, but only one small calculus, 4 mm.
in diameter, was found and removed.

Drainage-tubes were inserted in both openings on the convex surface of the kidney,

and one in the bottom of the wound, the perirenal space, and around these gauze was

loosely packed. The external wound was closed by uniting the transversalis and internal

oblique, and then the external oblique muscle by interrupted silk sutures, and then the

skin and superficial fascia by a continuous silk suture. Time of operation, two and one-

quarter hours.

Microscopic examination of the piece of kidney tissue cut out through the entire

thickness of the convex surface of the kidney to its inner surface shows the following:

On the inner surface, nearest the calices, is a brim of young granulation tissue in which

here and there a straight canal and a glomerulus are seen. This brim forms one-third of

the thickness of the kidney wall, and terminates in a rather sharply defined line.

The remaining two-thirds of the kidney wall from this point to the convex surface shows

almost perfectly healthy kidney tissue.

The epithelium in the straight and convoluted tubules is everywhere present, and
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almost normal. A somewhat granular appearance is present, which is probably due to the

preparation of the specimen, as another specimen shows normal epithelium. The glomeruli

are mostly normal, and only here and there is seen a small island of embryonal cells

(interstitial nephritis). This would tend to show that at least two-thirds of the kidney

tissue is available for secretory function, and this corresponds well with the 25 ounces of

urine excreted in the twenty-four hours through the lumbar fistula.

The patient made a good recovery from the operation, but the fistula persisted, and
all the urine from the right kidney passed out through the lumbar wound. He returned

to his home in Milwaukee, but made monthly visits to Chicago for examination by me and

urinalysis by Dr. C. W. Purdy. Marked improvement in the size of the kidney and in

the quality of the urine occurred. From 25 to 30 ounces of urine were passed through the

fistula in the twenty-four hours.

On November 30th the patient had gained 30 pounds in weight, had no pain, passed

through the fistula 25 to 35 ounces of urine, and through the bladder 18 to 20 ounces

of urine daily. Pus was present in the urine, but in small amount only. The patient's

general health was excellent. He had an enormous appetite, and, as he said, "would not

know anything was the matter were it not for the fistula."

January 22, 1895, the patient had a sudden attack of colic on the left side, accom-

panied by hematuria and pyuria. This was entirely unexpected, as the left kidney had

up to this time been regarded as healthy. This new development, of course, rendered

extirpation of the right kidney out of the question. This attack lasted for two weeks.

The patient came immediately to Chicago, and reentered the hospital. The symptoms

yielded to therapeutic measures, and the patient's condition materially improved.

On March 19th Dr. Purdy made the following analysis of urine from the right and

left kidney:

Right Kidney.—Color, milky; specific gravity, 1010; reaction, slightly acid; quantity

in twenty-four hours, 25 ounces; urea, 23^ grams per ounce; total urea, 4943^ grams;

albumin, 6 per cent, bulk measure; sugar, absent; casts, none; pus, 1 per cent, bulk mea-

sure; blood, none; bacteria, none.

Left Kidney.—Color, normal; specific gravity, 1020; reaction, strongly acid; quantity

in twenty-four hours, 43 ounces; urea, 11^ grams per ounce; albumin, trace; sugar,

absent; casts, none; pus, small amount; blood, none; bacteria, none.

Remarks Prior to my Second Operation.—I had seen at the time

of the previous operation that the condition was one of sacculated

kidney, and had opened three or four of the sacs, which varied in size

from a walnut to that of a hen's egg, from the surface of the kidney.

These sacs I found to be filled with pus, and in one of them I discovered

a small calculus.

I had opened the slightly dilated pelvis from behind in order to look

into it, but could neither see nor find the pelvic orifice of the ureter.

I could see a small depression, but, as there was a very narrow stenosis,

could not pass a probe down into the ureter.

I had opened the ureter by a longitudinal incision 1 inch below the

pelvis, and passed a probe through this incision up to the pelvis, finding

at the entrance a narrow stenosis—almost a complete occlusion; the

lumen at this point was from 3^ to 1 mm. in diameter.

I had performed my plastic operation for stenosis as described in

the Journal of the American Medical Association, March 10, 1894.

I had left the small longitudinal opening in the ureter to heal without

suture.
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I had brought out an elastic bougie passed into the ureter through

the opening in the pelvis, and out through an opening in the convex

surface of the kidney, and this bougie remained in situ for two days.

After the operation blood, pus, and injection fluid passed into the

bladder for a short time only; later on all the urine passed out through

the renal fistula.

The lack of success of the pperation may have been caused by the

failure to make a sufficiently large opening at the pelvic entrance of the

ureter. This failure may have been due to cicatricial contraction around
the upper end of the ureter from connective-tissue masses surround-

ing the seat of the former incision in the pelvis and the stricture of the

ureter, or to the fact that the sutures did not hold, and the opened
stenosis of the ureter, together with the incision into the ureter through

the stricture, hung down after the sutures gave way, and by retraction

of the cicatrix the stricture formed again, as the folding of the ureter

upon the pelvis would then, of course, have been again undone.

A second cause might have been in the kidney itself. The arrange-

ments of the sacs with narrow entrance

openings (see Fig. 112, a), often not wide
enough to allow the passage of a finger or

a urethral sound, and, in addition, valvular

arrangements of the separation walls be-

tween the sacs, such as I described more
than twenty years ago in a case of partial

hydronephrosis.*

This condition, if the ureter was patent,

would permit the urine and pus from the

kidney below the valve to pass through the
Fig. 112.—Shape of sac before t-.i iiii •

i i

and after division of partition wall nstula, and ouly the urinc and pus above
lagrammatic).

^j^^ valvc to pass dowu into the bladder.

(See Fig. 113.)

Plan of Operating.—In order to guard against insufficient communica-
tion between, and evacuation of, the sacs into the pelvis of the kidney,

I proposed to open the narrow entrances to the sacs—that is, to trans-

form the multilocular sacculated kidney into a unilocular sac with free

evacuation into the pelvis of the kidney. This would have to be done
from the convex surface of the kidney by opening the sacs one by one
until all were transformed, so that a cross-section of each sac would
show the opening of the sac to have a diameter equivalent to that of

the sac at its center. In other words, to transform each sac into a
hemisphere. (See Fig. 112, b.) This was especially necessary for the

sacs situated in the lower third of the kidney, where, as I had previously

found in an operation for stone in the kidney, the body of the sac is

dependent from the lower end of the pelvis and the narrow entrance

high up, the sac being flask-shaped. In the case referred to the sac

contained stones small enough to pass out through the opening had
the position of the sac allowed. The stones, however, remained in the

* Fenger: Op. cit.
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sac because the patient was never inverted for any length of time. My
plan was, therefore, to open all the dilated calices, even if it should

prove necessary to bisect the kidney—that is, to divide it longitudinally

into two halves down to or into the renal pelvis.

If the stenosis of the ureter at its pelvic orifice had reformed,—that

is, if the stricture had contracted, or if valve formation from cicatricial,

extra-ureteral contraction had taken place,—I proposed to repeat my
former plastic operation for stricture or valve formation, or to resect

the stricture and implant the unfolded upper end of tlfe ureter in the

pelvis by Kuster's method.
The patient's symptoms for the previous six months appeared to

me to indicate that the ureter was patent, although the patency might

be imperfect, and that the localized hindrance to the exit of urine was
in the kidney or the pelvis above the ureter.

Second Operation.—On April 13, 1895, I operated at the Passavant Memorial Hos-

pital, in the presence of the doctors from the Polyclinic, and with the assistance of Drs.

Brown, Brougham, and Bluthardt; Dr. Waters administered the ether. The patient was

placed on the left side, with a cushion under the left loin. After the granulations around

the fistula had been scraped off, an incision 5 inches long was made through the fistula

and the old cicatrix down into the sacculated kidney. The kidney was loosened from the

cicatrix and the abdominal muscles down along its posterior surface until the pelvis of

the kidney was reached. I now searched for the ureter, but after half an hour or more

was unable to find it. I therefore determined to first bisect the kidney do^sTi into the

pelvis and search for the ureter from within the pelvis.

I now proceeded to bisect the kidney and operate upon the calices in the following

manner: I first made a longitudinal incision from the opening at A, Fig. 113, downward

and upward on the middle of the convex surface of the kidney. By so doing I opened a

cavity whose wall was composed of friable kidney tissue, 3 or 4 mm. in thickness on the

convexity of the sacs, and 8 to 10 mm. in thickness in the partition walls between the sacs,

the wall becoming thinner again near the entrance to the sacs. This kidney tissue bled

profusely, and there was abundant arterial hemorrhage from the vessels in the partition

walls. The kidney tissue was seared, and the partition walls divided with the Paquelin

cautery, which stopped the hemorrhage from the small vessels. The spurting from the

larger arteries, however, was so violent that I was obliged to clamp with forceps and ligate

many of the thicker partition walls step by step with catgut mass ligatures. The open-

ings to some of the sacs were large, but others were so small as to permit the passage

of my little finger-tip only.

After having thus divided partitions 1, 2, 3, 4, and 5, I believed that I had reached

the pelvis, as I found a narrow opening at B, which I thought might lead down into the

ureter; but I was unable to pass down either a silver probe or an elastic bougie. I now
began a second search for the ureter from below the kidney. By blunt dissection I worked

downward toward the outer wall of the renal pelvis and came upon the vermiform ap-

pendix extraperitoneally. The appendix was as thick as a lead-pencil. I finally found

the ureter, and isolated it for 1 to 2 Inches below the kidney. The pelvis was cone-shaped

and was not much dilated. Upon making traction on the ureter I could detect no move-

ment in what I had supposed from above to be the pelvis, nor could I pass a sound or bougie

through the opening at B down Into the ureter. This opening was so small that it would

not permit the passage of the end of my little finger, but a probe passed down through It

into a wider space below. I now dilated the opening with a large artery forceps until
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I could pass my little finger down into the cavity, which was 1 inch deep in a medial direc-

tion and 2 inches long laterally and upward.

I then divided the partition walls on Kocher's sound with the Paquelin cautery and

passed mass ligatures to control the hemorrhage from the arteries. The pelvis was now
open. The wall was whitish, in contrast to the reddish wall of the calices. The mucous

membrane on part of the wall was thickened and covered with small, flat, warty excres-

cences.

The opening into the ureter was visible, and the ureter patent. A silver probe and

elastic bougies, Nos. 16 to 20, easily passed down into the bladder. This showed conclu-

sively that the former operation for stricture of the ureter had been entirely successful

so far as the reestablishment of the patency of the ureter was concerned. I could now pass

an olive-pointed bougie easily down into the lu-eter along the posterior and the two lateral

walls of the pelvis, but on the anterior wall, corresponding to the band encountered in the

previous operation, a transverse fold arrested the end of the bougie. Thus in order to make
the entrance to the ureter still more funnel-shaped, I made a plastic operation—that is,

incision with transverse union of the wound on the

anterior and posterior borders of the ureteral open-

ing. I now inserted an elastic bougie. No. 16, to re-

main for twenty-four hours.

After inserting a rubber drain surrounded by

sterile gauze in the kidney I proceeded to close the

wound. I partially sutured the wound on the con-

vex surface of the kidney, leaving a large opening

for drainage. I then packed gauze on the medial

side below and on the lateral side of the kidney,

united the divided muscles by buried catgut su-

tures, and finally united the external wound with

silk.

Toward the end of the operation the pulse be-

came weak, but was slow, and camphorated oil was

twice injected.

The operation lasted two hours and a half.

Considerable hemorrhage continued in spite of the

Paquelin cautery and mass ligatures. In future, in a

similar case, I should stop the hemorrhage by con-

tinuous suture of the wounds in the partition walls.

Four hours after the operation the patient was

awake, the body warm, pulse 150, weak, nose cool.

Nine hours after the operation the patient was awake, could speak strongly and
clearly, said he felt better and less weak than four hours previously. Pulse 150, weak,

not much pain, excepting on vomiting, when he felt pain in the wound. Considerable

bloody fluid soaked through the dressing onto the bed. The patient lay on his right

side. I did not consider that he was losing too much blood, because the conjunctiva

and lips were red, the feet cool, but he had only a sheet over them, and he was not restless.

Whisky and milk were now injected into the rectum. The patient had not yet passed

water. He had had a subcutaneous injection of strychnin. The shock was considerable

and the hemorrhage profuse, the latter because the kidney tissue was healthy.

The cause of the passage of all or almost all of the urine through the fistula lay not

in the ureter or the pelvis, but in the kidney itself, in the sacs with valvular arrangements

of their partition walls and narrow openings into the sacs, and also in the valve forma-

tion in the lower branch of the ureter at B, Fig. 113. This caused much dilatation in

the tciritory of the lower branch, due to valvular obstruction of this territory—namely.

fig. 113. -Sacculated kidney (Case I)

(diagrammatic).
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the lower two-thirds of the kidney, while only slight dilatation of the territory of the

upper branch was present, because this was dilated only from the stenosis in the

ureter.

After-Treatmenf.—April Hth: The patient urinated once, passing 8 ounces of urine

slightly colored with blood. Nausea still continued, and stimulant enemata were fre-

quently repeated. The kidney was irrigated with boric-acid solution.

April loth: During the night the patient experienced a strong desire to urinate,

with a sensation along the ureter as if urine were passing into the bladder. He could not

urinate, but 5 ounces of urine were withdrawn with a catheter. In the morning the

patient passed 10 ounces of urine, and from this time on no bloody urine was passed.

The dressings were saturated with slightly bloody urine. The permanent bougie was

removed from the ureter, and one strip of gauze around the drainage-tube was removed.

April 16th: The patient complained of great soreness, and movements of the body

were painful and difficult. All the gauze drains were removed; their removal was attended

by excruciating pain. The wound was irrigated, and a light gauze packing introduced.

April 17th: Dressings saturated with urine and very offensive pus. The offensive

discharge came entirely from the drainage-tube in the kidney. The woimd was dressed

again in the evening, and at this time and for the next two days the discharge of offensive

pus was profuse.

April 20th: The discharge of pus was still profuse, but less offensive in odor. The
drainage-tube in the pelvis and the stitches were removed. The patient felt stronger

and the appetite increased.

The offensive odor emanating from the wound persisted until the time of the next

operation, August 7th. The offensive odor and discharge were attributed to infection

from the catgut sutures in the kidney.

Six weeks after the operation, in order to test the patency of the ureter, I introduced

a small filiform elastic bougie through the lumbar fistula into the pelvis and down through

the ureter into the bladder. This procedure I repeated every second or third day, allow-

ing the sound to remain from half an hour to an hour, gradually increasing the size of

the bougie until finally a No. 5 English olive-pointed bougie was used. After each dila-

tation, and sometimes from twenty-four to forty-eight hours thereafter, pus and urine

passed through the ureter into the bladder. Tliis systematic dilatation of the ureter

was carried on for three months. At the end of this time about one-eighth of the urine

from the right kidney passed down through the ureter and about seven-eighths was dis-

charged from the lumbar wound and the sinuses which had formed along the line of

incision in the lumbar region.

On August 7th Dr. Buffum examined a specimen of urine from the bladder, which

was supposed to contain some of the urine from the right kidney, and made the follow-

ing report:

Specific gravity, 1014; sediment, flocculent; albumin, trace; blood, a few red cor-

puscles; pus, large quantity; epithelium, a few columnar cells.

In a specimen of pus taken from the fistula at the same time Dr. Buffum found the

Bacillus pyocyaneus. During this time the patient's condition was fairly good, consider-

ing his long residence in the hospital, the great discomfort and pain in the wound, and

the depression incident upon the hot weather.

As there seemed little prospect of a change, I decided upon operating for the closure

of the fistula by reunion of the bisected kidney, and for the division of any partition walls

that might have been left at the time of the previous operation.

Third Operation.—On August 17th I operated in the following manner: The patient

was anesthetized with A. C. E. mixture. The anesthesia was difl[icult, and the patient

vomited during the operation. The granulations in the wall of the fistula were first

scraped off, and an incision then made through the cicatrix into the kidney. Inspection
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of the bisected kidney showed that three sacs containing pus and urine still remained.

Two sacs were successively opened and divided with the Paquelin cautery, which was also

employed to check the hemorrhage. Only one large vessel required ligation. A flexible

bougie. No. 7 French, could now be passed down with some diflBculty into the ureter.

In order to unite the bisected kidney the dense adhesions to the abdominal wall

were separated. While thus isolating the organ a third sac was opened. This sac had

evidently entirely closed, and the contained fluid was under considerable pressure, for

when a small incision was made in its wall, a jet of pure urine spurted out, and foul-smell-

ing pus afterward flowed slowly from the opening. After free division of the partition

wall and thorough irrigation, the separation of the kidney from its adhesions was com-

pleted. The kidney was now united with fine catgut, with the exception of an opening

J^ cm. in diameter for an elastic bougie passed into the ureter to remain for twenty-four

hours, and an opening for a small drainage-tube in the kidney.

The wound was closed and dressed in the usual manner. The operation lasted an

hour and a half; the shock was severe. The patient had severe nausea, but no vomiting

after the operation until the fourth day.

August 21st: Accumulation of mucus in the throat caused slight vomiting, which

brought on a slight hemorrhage from the wound and caused the superficial stitches to

tear out, and also, as I afterward discovered, caused the stitches on the convex surface

of the kidney to tear out, leaving an anterior fistula which remained open until November
30th.

The gauze drain was removed at the time of the first dressing, and the bougie was

withdrawn from the ureter at the same time. The wound was thoroughly irrigated with

boric acid, as in the previous operation, and for the first two weeks and a half a consider-

able discharge of debris, urine, and offensive pus was brought out with the irrigating

fluid. The offensive odor gradually decreased until, in the third week, it entirely disap-

peared. From this time on the irrigation showed a marked decrease in pus, and at the

end of the fifth week the urine was apparently aseptic.

On September 17th, after many unsuccessful attempts to pass a bougie into the ureter,

William Kessler succeeded in passing a No. 10 French with the greatest ease. The ureter

was soimded every day thereafter, and as a result about three-fourths of the urine now
passed down through the ureter into the bladder. The drainage-tube remaining in the

pelvis was now withdrawn and the fistula allowed to close.

October 3d: No distention of the kidney could be felt upon pressure, but there was

still a slight discharge of pus from the fistula. About seven-eighths of the urine at this

time passed into the bladder. The patient's general health was good, and his condition

much improved since the last operation. The quantity of urine discharged through the

lumbar opening rapidly diminished, and on November 30th the wound and fistula closed.

From this time on the patient had excellent health until January 3, 1896, when, as a

result of excessive drinking at Christmas time, he had a sudden violent attack of colicky

pains in the region of the right kidney, with reflected pain down Poupart's ligament into

the right testicle. The pain steadily continued for seven hours, when it became neces-

sary to administer morphin hypodermically. At one point in the cicatrix there was

extreme tenderness, which increased day by day until an abscess finally opened. The
urine passed during the night of the attack appeared normal, but on the next morning

it changed to a murky, dark chocolate color, with a marked fetid odor, and, upon examina-

tion was found to contain large quantities of pus. The urine showed these characteristics

for a few days, there being sometimes 3 ounces of pus in 12 ounces of urine. After this

time the pus decreased and the urine improved in character and color. On the second

(lay after tlie attack the patient came to Chicago and consulted me. On the same night

till' abscess opened spontaneously, with great relief to him. A drainage-tube was inserted.

The bladder was filled with boric-acid solution through the kidney opening, thus demon-
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strating the patency of the ureter. From this time on the symptoms gradually decreased,

the pus soon disappeared, and on January loth the fistula finally closed. The patient

has been perfectly well up to the present time, April 10th.

On April 22d I received the following report from the patient: "Since January 15th

no interference or treatment of any kind, and even under pressure of constant work since

February 1st I have never experienced better health or greater strength. Appetite excel-

lent; sleep sound; physically stronger than ever; wound occasions not even the slightest

inconvenience; kidney exhibits no symptoms of pain whatsoever, neither in rest nor

during greatest exertion, such as running up or down four or five long flights of stairs.

Right side feels as sound as left. I am careful of the existing hernia in the anterior and

lower part of the incision on the right side. Weight, 155 pounds, stripped. Urinalysis

made by Charles H. Miller shows the following: Quantity, 1700 c.c; reaction, acid;

clear; specific gravity, 1016; total solids, 48 grams; sugar, absent; albumin, 2 grams

daily; blood and bile, absent; urea, 22.1 grams daily."

Remarks.—The course of the development of the stenosis in this

case is quite clear. The ascending pyelitis in the right ureter caused

moderate incomplete retention and unilateral dilatation of the pelvis,

with valve formation and oblique insertion of the ureter. The inflam-

mation in the pelvis caused the stricture in the upper end of the ureter,

a condition which has been so often observed as a complication with

valve formation in infected cases. On account of this condition further

retention and moderate dilatation of the pelvis, or rather of both

branches of the ureter, took place. Then followed unilateral dilatation

and valve formation in the lower branch of the ureter, which resulted

in local cystonephrosis (pyonephrosis) of the lower half or two-thirds

of the kidney. During the development of this condition unilateral

dilatation and valve formation of the necks of three or more calices

took place, with absolute occlusion of one calyx.

General Plan of Operating for Cystonephrosis.—(a) The general

plan of operating for pyonephrosis should first take into consideration

the dangers from infection. Thus, opening and drainage of the dilated

kidney should first be done to evacuate the pus, and then the pyelitis

should be treated locally through the drainage-tube. I always make the

nephrotomy from the lumbar region, as Kiister advises, because this

is so much safer than the transperitoneal operation.

It is ordinarily impossible at this time to find or remedy the obstruc-

tion unless renal calculi are present as the cause of retention. On
account of the sepsis, a prolonged search for obstruction of the ureter

other than stone cannot be borne by the patient.

(fe) In cases of hydronephrosis, when the patient's condition will

admit of a prolonged operation, it is usually impossible to find the orifice

of the ureter in the large sac, and it is impossible to find the ureter out-

side of or below the sac, because the latter fills the large pelvis and covers

the ureter. We must, therefore, wait for two or three months until

the sac has retracted, or, in pyonephrosis, until the septic absorption

has disappeared and the sac diminished in size, before further operating

for the obstruction can be done.

If the obstructed kidney has still some secreting value, and if the

48
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other kidney is diseased, nephrectomy becomes out of the question.

While primary nephrectomy in pyonephrosis, according to Tuffier, has

a mortality of 37 per cent., it has been found that in 40 per cent, of the

fatal cases death resulted from disease of the other kidney. Although
Israel* has made a successful nephrectomy on a patient whose other

kidney was the seat of pyelitis, we must consider such a case as a rare

exception which does not alter the rule not to extirpate a kidney whose
fellow is not healthy. In the case just reported I considered nephrec-

tomy absolutely out of the question after the attack of pyelitis and colic

in the left kidney.

The importance of extirpation of a piece of kidney tissue during

nephrotomy for microscopic examination is well illustrated in Case I.

The specimen removed in this case showed large territories of almost

perfectly healthy kidney tissue, with glomeruli and epithelium in the

canals, with only a few islands of disseminated interstitial granulation

tissue. It is likely that this nephritis stops during the local treatment

of the pyelitis through the lumbar wound, and that what is left of the

kidney tissue remains useful.

If some of the urine passes into the bladder, we would probably

underestimate the secretory value of the kidney if we came to this con-

clusion, from the quantity of urine passed through the fistula alone,

and here microscopic examination of the kidney tissue may be valuable.

As soon as the condition of the patient permits, search for the ob-

struction should be made. I have already discussed the operation for

obstruction in the ureter in an earlier paper,t and shall detail a case

later to illustrate conservative operation in hydronephrosis.

Operation for Obstruction Above the Ureter.—Up to this time no
systematic operation planned beforehand has been made for this con-

dition.

Kiisterf mentions in his paper that he attempts to transform the

multilocular into a unilocular sac by breaking down the partition walls

with the fingers, or by dividing them with a blunt-pointed knife intro-

duced into the sac, evidently without the aid of the eye. This operation

is probably sufficient for those cases of pyonephrosis in which little or

no secreting kidney tissue remains, and in which obliteration of the sac

is the object to be attained.

An entirely different operation, however, is required in those cases

where considerable kidney tissue remains, and where the object is to

restore to a useful kidney its normal function.

What is the reason that in some cases the obstruction causes dila-

tation of the pelvis and kidney, terminating in a unilocular sac, with
little or no traces of calices, but only flat semilunar bands on the wall,

and in other cases a sacculated kidney, with narrow necks or entrances

to multiple dilated calices—that is, a system of narrow-necked sacs

* Israel: " Eifahrungen iiber Nierenchirurgie," Langenbeck's Arch. f. klin. Chir.,

1894, vol. xlvi, p. 344.

t Fenger: Operation for Valve Formation, loc. cit.

X KUstor: Loc. cit.
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surrounding a moderately dilated pelvis? The cause of this difference

is not known, but it seems to me that dilatation of the calices into sacs

with narrow necks is more common in cases of retention with early in-

fection than in cases of retention infected later or not at all (hydro-

nephrosis). The intensity of the infection—the inflammation—is ap-

parently a potent factor. It may be that the inflammation causes

thickening of the pelvis and necks of the calices where the mucosa is

provided with a considerable layer of submucous connective tissue,

and even with muscular layers capable of inflammatory thickening

followed, if not by retraction, at least by resistance against dilatation.

The papilla, meanwhile,—that is, the kidney tissue proper, the tissue

of the pyramids with thin mucosa and no submucous tissue or muscularis,

—does not form a sufficiently thick layer of inflammatory connective

tissue to protect against dilatation. If this be correct, it explains the

formation of a comparatively small pelvis and of largely dilated calices

having narrow necks, formed by the papillary portion of the calyx.

An operation to restore the function of a sacculated kidney must
have for its object the overcoming of the obstruction in the three places

I have already described. Obstruction in the pelvic end of the ureter

and in one or more calices is often found, while the local cystonephrosis

is rarely encountered. Occlusion at the necks of the calices is probably

met with a greater degree of frequency, proportionate to the relation

between the number of the calices and the number of branches of the

pelvis.

The operation must begin with bisection of the kidney from its

convex surface down to the pelvis. The characteristic features of this

operation, which I have termed "operation for sacculated kidney,"

in contradistinction to nephrotomy, are the treatment of the bisected

kidney, the division of all partition walls between the dilated calices

and the finding of all the calices, some of which may be very difficult

to detect.

This operation must be done with full view of, and free access to,

the inner surfaces of the bisected kidney. The hemorrhage varies

considerably in proportion to the more or less normal condition of the

kidney tissue. Hemorrhage is controlled by the Paquelin cautery, mass
ligatures, or continuous suture along the divided partition walls, to-

gether with digital compression of the renal artery by an assistant. It

will be impossible to find the calices, which often have a narrow entrance,

to divide all the partition walls, to check the hemorrhage, to examine
the pelvis, and to remedy folds or valve formation unless we have ready

access to the whole interior of the organ with eyes, hands, and instru-

ments.

During the after-treatment I consider it important to have free

access to the ureter for the introduction of bougies every day or two
when irrigation is made.

Finally, after months of local treatment, when the pyelitis has sub-

sided and the ureter is patent, the bisected kidney should be reunited

after the two halves have been loosened from the abdominal wall.
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Catgut is probably preferable to silk as a suture material in this pro-

cedure. When the ureter is patent, when all the calices have been laid

open and the two halves of the kidney have been reunited, the fistula

will always close.

Scope of the Operation.—I am well aware that the operation for cysto-

nephrosis proposed by me has a comparatively narrow field in the mass

of cases of pyonephrosis or hydronephrosis. It is not intended that

it should replace nephrectomy altogether, nor that it should be employed

after nephrotomy in all cases. Each of these three operations has its

own legitimate field.

(a) Infected Cystonephrosis {Pyonephrosis).—In infected sacculated

kidney primary nephrectomy is rarely indicated, and in this respect

I fully agree with Kiister; but although nephrotomy, opening, and
drainage is the operation of choice, and should be the first operation

in the great majority of cases, we may encounter a kidney with mutiple

abscesses in the kidney substance,—surgical kidney,—in which case

primary nephrectomy would be the only means of stopping a sepsis

immediately dangerous to life.

1. Primary nephrectomy for pyonephrosis has a mortality, as given

in the statistics of various observers, as follows: TuflSer reports 67

cases, with a mortality of 38 per cent.; Brodeur reports 58 deaths out of

128 cases, a mortality of 46.7 per cent. ; von Bergmann reports 32 deaths

in 73 cases, a mortality of 43.9 per cent.; and Israel, in 19 cases, reports

a mortality of 21 per cent.

2. Secondary nephrectomy, whether performed early or late, may
become an immediate necessity when nephrotomy is followed by per-

sistence or increase of the septic symptoms from additional microbic

invasion, leading to the same condition of multiple septic foci in the

kidney substance proper.

Tuffier reports 24 cases of secondary nephrectomy with 2 deaths

—

a mortality of 5.9 per cent.; von Bergman reports a mortality of 9.3

per cent.; and Israel reports 4 cases with 3 deaths, a mortality of 75

per cent. The striking difference in the mortality-rate is undoubtedly

due, in part at least, to the fallacy attendant upon statistics from a small

number of cases.

3. Nephrotomy.—Franz Ris* states that general rules governing the

choice between nephrectomy and nephrotomy in pyonephrosis cannot

be formulated. It is necessary to individualize. Nephrectomy, he

says, is rarely called for, but "nephrotomy in simple (non-tuberculous)

pyonephrosis is to be defended also in the cases where the chances for

life by extirpation are favorable."

In a large number of cases nephrotomy effects a cure (Kiister).

The fistula closes, either because the ureter becomes patent from retrac-

tion of the sac and spontaneous disappearance of the oblique insertion

and valve formation, or because a sac which has no secretory kidney

tissue remaining shrinks and becomes obliterated like a drained abscess.

Thus in all cases where nephrotomy is followed by cure—that is, in

*Ris: "Zur Nierenchirurgie," P. Bruns' Beitrage, vol. vii, p. 164.
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which urinary fistula does not persist, further operation is not called

for.

The statistics of nephrotomy in pyonephrosis show a mortality, in

the cases reported by Tuffier, of 33 per cent, in calculous, and of 23

per cent, in non-calculous, pyonephrosis; von Bergmann reports 22

deaths out of 72 cases, a mortality of 30.5 per cent.; Kiister, 1 death out

of 13 cases, a mortality of 7.7 per cent.; and Israel 2 deaths out of

13 cases, a mortality of 15.4 per cent.

How often further operation is called for, how many permanent
fistulas remain, and how many kidneys secrete a sufficient quantity of

urine to be of value to the patient I am unable to say, but the statistics

of various observers show marked differences in these regards. Tuffier

reports 34 per cent, of fistulas in calculous, and 57 per cent, in non-cal-

culous, pyonephrosis; S. W. Gross reports 29.5 per cent.; Kiister, 9

per cent.; and Israel reports 7 cases out of 13 in which fistula persisted,

a percentage of 53.8. The same observer reports 2 out of 13 cases cured

without fistula, or 15.4 per cent.

(6) Non-Infected Cystoncphrosis {Hydronephrosis).—The statistics

of primary and secondary nephrectomy and of nephrotomy in hydro-

nephrosis are as follows: Tuffier reports 26 cases of nephrectomy with

2 deaths, a mortality of 7.7 per cent. He reports a mortality of 31 per

cent, for primary, and no mortality for secondary, nephrectomy. De
Jong reports 5 deaths out of 15 cases of primary nephrectomy, a mor-
tality of 33.3 per cent.; and S. W. Gross 8 deaths out of 21 cases, a
mortality of 38.1 per cent.

Tuffier reports 32 cases of nephrotomy for hydronephrosis, with

a mortality of 18 per cent.; Kiister had 1 death in 5 cases, a mortality

of 20 per cent. Tuffier reports 66 per cent, of fistulas, and Kiister, 40

per cent.

Herczel,* in a report from Czerny's clinic, advises
—

"First, nephrot-

omy; later, if necessary, secondary nephrectomy."

It is likely, when the above plan is followed,—that is, when primary
nephrectomy is made only when sepsis renders the operation impera-

tive,—when secondary nephrectomy in cases of copious urinary fistula

is abandoned in favor of the search for and operation for stenosis in the

various places in which it occurs, that the cases in which it is possible

to save the kidney, which has hitherto been accomplished only when
absence of the other kidney made it imperative (Kuster's case of resec-

tion of the upper end of the ureter and implantation in the pelvis),

will be more common than we have hitherto expected, or than can be

found in the literature of the past.

I will here give a few examples from the literature of similar cases in

which, it seems to me, the kidney might have been saved had this

method of procedure been adopted.

Rupprechtf reports a case of hydronephrosis in a girl of nine years.

The patient had smallpox at the age of three, and the hydronephrosis

* Herczel: P. Bruns' Beitrage zur klin. Chir., vol. vi, p. 494.

t liupprecht: Centralbl. f. Gynak., 1885, vol. viii, p. 523.
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developed four years later. Nephrotomy was performed by Dr. ISIeus-

ner. There was a very considerable discharge of urine through the fis-

tula, or, as the author expresses it, she was "flooded with urine all the

time." In spite of the fistula and the slowly increasing albuminuria

she felt well for years. Five years after the operation the patient died.

The autopsy revealed general amyloid degeneration; the right kidney

was embedded in a large cicatricial mass, and was adherent to the colon

and liver. There was also cicajtricial occlusion of the ureter at the place

of its exit from the renal pelvis. This patient's life might have been

saved had the operation for valve formation been performed in time.

Rupprecht also reports the case of a boy of five years who had a

probably congenital, intermittent right hydronephrosis. Aspiration

evacuated boric acid with which the bladder had been washed out. Later

aspiration evacuated purulent urine, probably from infection from the

bladder. Abdominal nephrectomy was performed. The removed kid-

ney was 17 cm. long, 11 cm. wide, and 4 cm. thick, and weighed 530

grams. The pelvis contained purulent urine. There were valve for-

mation and oblique insertion of the ureter, but the obstruction was not

complete, as urine would pass down into the bladder upon pressure on

the tumor. The patient made a good recovery from the nephrectomy

and felt well for eight months,* although cystitis persisted. Sudden
uremic coma and a swelling in the region of the left kidney now appeared,

and the patient died two days later. The autopsy showed that the

left kidney was not much changed. Three valvular folds of the mucosa
of the ureter existed, which divided the ureter into four parts of widely

different diameters. Regarding this case, Rupprecht remarks, "Punc-
ture or nephrotomy might perhaps have prolonged life."

I think that nephrotomy of the right kidney and operation on the

valve formations in the ureter might have permitted the patient to bear

up, notwithstanding the attack in the left kidney, long enough to per-

mit of nephrotomy and possibly operation on the valves in the ureter,

which would have saved his life.

Valvular strictures of the ureter at some distance below the pelvis

can be extirpated through a longitudinal incision in the ureter. I have
done this successfully in a case which will shortly be published.

J. Israelf reports the case of a woman of twenty-one years, with

intermittent right hydronephrosis, in which the tumor would disappear

sometimes spontaneously, sometimes on pressure, as, for instance,

during examination. After evacuation a somewhat enlarged, movable
kidney could be felt. The urine at this time was "slightly catarrhal."

The intermittent pain was relieved by an elastic bandage with pad.

The patient felt better during pregnancy. In the course of ten years,

as the pain persisted, as the tumor became more immovable and could

not be emptied as completely as before, as hematuria and increasing

pyuria, increase in size of the tumor, and permanent invalidism resulted,

Israel decided to remove the kidney by lumbar nephrectomy. This was

Rupprecht: Centralbl. f. Gynak., 1888, vol. xi, p. 235.

t J. Israel: Op. cii., p. 553.
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done and the patient recovered. The kidney "forms a large, nodular

(gebuckelten) sac ; in its lower two-thirds the sac-wall is as thin as paper.

In the upper third a rather thick layer of kidney substance remains.

The pelvis of the kidney is moderately dilated and heart-shaped. In

the normal position of the kidney only a small portion of the liquid

contents runs off, while the greater portion stagnates in the sacculated

and dilated lower portion of the kidney. This is not evacuated until

the kidney is turned up into an almost horizontal position with the pel-

vis directed downward."
This cystonephrosis resembled in every particular the condition

in the autopsy, and in the case of local cystonephrosis described by me,
and it seems probable that early conservative operation—that is, ten

years previous—might have saved the kidney.

Rayer, in Plate XV, Fig. 2, of his atlas, illustrates a similar local

hydronephrosis of the lower half of the left kidney in a case of nephro-

lithiasis.

As an instance of conservative operation for aseptic cystonephrosis

(hydronephrosis), to prove that when the ureter is made patent the

fistula closes or does not form, and, further, to illustrate the series of

operations indicated, I report the following case:

Case II.

—

Synopsis.—Aseptic remittent cystonephrosis i?i movable kidney of at least

seven months' duration; intermittent hydronephrosis with evacuation of clear urine; pain;

lumbar nephrotomy; ureter not to be found; packing, drainage; infection of sac. Two months

later retraction of sac one-half; diminution of urine through fistula from 5 to 3 ounces daily.

One month later sac considerably diminished in size. Operation for valve formation and

oblique insertion of ureter at pelvic orifice. Closure of wound and fistula in forty days.

Mrs. C. L., aged twenty-eight years, was referred to me by Dr. G. E. Newell, of

Burlington, Wis., early in August, 1894. The patient has been married four years, has one

child three years of age. She was well until the birth of the child, at which time she was

attended by a midwife, had a dry labor, and was much torn. For four weeks thereafter

she had more or less severe pain, but at the end of this time had an attack of "inflamma-

tion of the bowels," with pain on either side of the pelvis, in the back, and down the thigh.

She was in bed two weeks, but has complained more or less ever since.

In February, 1894, she first noticed a movable lump in the left side, which descended

toward the pelvis when the patient was erect, and was then accompanied by pains in the

lumbar region and slipped back toward the lumbar region when she lay down.

The tumor varies in size, and this variation is associated with urinary secretion.

When the tumor is enlarging, a relatively small amount of urine is passed, and when it

decreases in size, there is a very considerable increase in the amoimt of urine, and the

urine is lighter colored and clearer than at other times.

Upon examination the tumor was felt in the left renal region, which, by ballottement,

with one hand on the abdomen and the other in the linnbar region, was shown to be mov-

able.

Operation.—On August 8, 1894, I operated in the following manner: I made an oblique

lumbar incision, whereupon a lobulated, thin-walled, transparent tumor presented in

the wound. Upon incision of the sac-wall a quart of clear, straw-colored fluid was evacu-

ated. The inner wall of the sac was then inspected. It was smooth, whitish-gray in color,

and resembled a serous membrane, but was more velvetv. Five minutes after incision
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and evacuation thousands of small ecchymoses appeared, and oozing commenced from

the now blood-red inner surface of the sac.

Upon palpation the finger could not reach either the upper or the lower end of the

sac, which was shaped like an hour-glass. (See Fig. 111.) The lower portion of the sac was

round and larger than the fist, and its lower end extended down into the large pelvis.

I could palpate the wall by pressure from outside of the abdominal wall with one hand in

the sac, but could not find the ureteral opening. Upon inspection with direct light-

sunlight—no ureter could be seen, and search for the ureteral opening with a probe was

also negative. I therefore thought that the ureteral entrance was in the upper portion

of the sac.

Between the upper and lower portions of the sac there was an isthmus Ij^ to 23^

inches in diameter, circular, and with a sharp edge over which two or three fingers could

be passed into the upper portion of the sac, but could not reach the medial or upper end.

Through the anterior wall I could feel the spleen moving with respiratory movements.

The posterior wall was in close proximity to the vertebral column, the anterior surface

of which, together with the aorta, I could feel.

The incision opening in the lower portion of the sac was sutured to the skin, and the

remainder of the wound united with buried sutures for the muscles and sutures for the

skin. The hydronephrotic cavity was packed with borated gauze and two large drains

introduced, one up and one down.

The secretion from the sac gradually decreased until only 4 or 5 ounces passed

through the fistula in the twenty-four hours, and she was sent to her home for further

treatment. The wound was dressed every day.

On October 1, 1894, Dr. Newell sent the patient back to me for examination on

account of suspected infection of the sac. Upon inspection of the sac at this time with

sunlight the wall was seen to be rose-red, velvety. The sac was somewhat retracted, and

could be easily palpated all over its lower portion, but after careful search no ureter could

be found. The isthmus was unchanged, I could not reach the upper or medial end of

the upper portion of the sac, and a sound passed up for 6 inches. When two fingers were

introduced through the isthmus into the upper portion of the sac, its walls closed upon

the fingers with the respiratory movements, and the sac-walls came in contact with each

other down to the isthmus, while the lower portion of the sac was distended with air.

The question of choice of operation now arose between an operation for reopening

of the ureter and nephrectomy. I decided against the latter operation on account of the

size of the sac. During the next five weeks the excretion of urine through the fistula

diminished to 3 ounces.

On November 17th I operated to reopen the ureter. Palpation prior to operation

showed the sac to be considerably diminished in size. I could palpate all over the

surface of the lower portion of the sac, the isthmus, and the upper portion of the sac,

the wall of which was smooth.

I made an incision over the lower portion of the sac, through the old cicatrix and the

abdominal muscles. On the anterior and lateral outer wall at the lower end of the sac I

found the ureter, which was normal in size. The ureter was now partially isolated, with

the intention of incising it and passing a probe up through the incision into the sac, and

thus determining the pelvic entrance of the ureter. On making traction on the isolated

ureter outside of the sac, however, and inspection of the sac, I saw a nipple-shaped pro-

jection with a depression in its center. Through this depression a long flexible silver

uterine probe passed into the ureter and down into the bladder without difiiculty.

Flexible bougies Nos. 4, 5, and 6 passed easily down into the bladder. This demonstrated

that there was no stenosis or stricture of the ureter or ureteral opening into the pelvis,

but that valve formation or occlusion by lateral implantation of the ureter on the antero-

lateral wall i)f the lower sac existed.
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I now operated on the ureter from within the sac in the following manner: A grooved

<lirector was inserted into the ureter and the sac-wall and ureter divided for % inch to

1 inch. The opened ureter was recognized, unfolded, about 1 cm. broad, and its wall

normal or perhaps a little thinner than normal. The divided sac-wall, which was separated

from the ureter by loose, movable connective tissue, was resected all around, and the

borders of the unfolded ureter sutured to the borders of the wall of the sac. Thus the free

entrance of liquid from the sac into the ureter was positively secured.

The large opening in the sac, 2 inches in diameter, was now closed by sutures in the

outer half of the wall, which did not take in the mucous membrane or the kidney tissue

layer in the inner wall of the hydronephrotic sac. Only a small opening the size of a lead-

pencil was left for drainage. The adhesions of the opening into the sac were first dissected

off from the skin or from the border of the lumbar opening. Gauze was packed along the

drainage-tube down to the opening in the sac, the abdominal wall united by buried and

skin sutures, and the usual dressings applied.

November 18th: Much discharge of blood, severe pain, pulse 126, rapid; temperature

101° F.; urine thick and muddy, but contains no blood.

November 19th: Considerable discharge, consisting of blood with very little urine.

No blood in the urine.

December 6th: Gradual improvement. The patient has little or no pain. Very

little discharge through the drainage-tube, no pus in the sac, some discharge of pus from

the extranephritic sinus. On irrigation, when the sac is filled with fluid, pain is felt along

the course of the ureter to the bladder. The first urine passed after irrigation contains

bubbles of air. A solution of pyoktanin was injected into the sac and the tube plugged.

In less than an hour urine heavily stained with pyoktanin was passed.

December 16th: Tube was removed from the kidney and the opening packed with

gauze; no pus; very little pain. At times the patient feels a fullness in the right side, but

no tumor can be felt. She has soreness in the region of the erector spinse muscles.

December 19th: Since the removal of the tube the discharge has been very slight, at

times hardly staining the gauze. On removal of dressings it is usually found that the gauze

has been forced out of the wound, and the opening into the sac is made with difficulty.

On the introduction of a silver catheter no urine escapes from the sac. Boric-acid irri-

gations were made daily. One ounce of boiled milk was injected into the sac, and fifteen

minutes later urine of milky whiteness was passed. One hour later urine of the same

character was again passed.

December 20th: On inserting the catheter, which was difficult on account of the

small size of the opening, half a teaspoonful of milky fluid, pus, or milk, or a mixture of

the two, was evacuated.

December 21st: Irrigation stopped. Before operation, when the sac was irrigated,

the patient would only notice distention. Since the operation she has felt, in addition to

the distention, pain along the course of the ureter to the bladder.

December 22d: The patient has been menstruating for the last twenty-four hours,

and complains of pain extending down along the course of the right ureter. There is

tendernesss on pressure in the right hypochondrium. When the patient lies on the left

side a tumor, tender on pressure, can be felt on the right side just below the liver, which

can be pushed upward and backward.

December 26th: Fistula closed. There has been no passage of air since the irrigations

were discontinued. The patient passed 27 ounces of urine containing 70 pus-corpuscles

to the field.

The renal fistula closed on the fortieth day after operation.

December 27th: Patient passed 26 ounces of urine containing no albumin, but a

slight cloudy sediment. On microscopic examination 50 pus-corpuscles to the field were

seen.

December 29th: Patient urinates 5 to 10 times in the twenty-four hours. The urine

is acid and contains no albumin, but pus-corpuscles, about 10 or 20 in the field.
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Remarks.—The ureter ran obliquely on the anterolateral wall of the sac

for 13/^ inches. There was no stenosis of the slightly atrophic ureter.

The ureteral opening could not be seen or found from the inside of the

sac until the ureter below the sac had been laid bare, so that the place of

entrance could be seen when traction was made on the ureter.

The sac retracted slightly in the first two months after the neph-

rotomy, but considerable retraction took place in the third month.

The practicability of lumbar nephrectomy seems to be increased

after retraction of the hydronephrotic sac. In this case this could have
been done three months after the operation, as the wall of .the hydro-

nephrotic sac was only loosely connected with the surrounding tissues

or organs.

I think that nephrectomy might have been safely performed in this

case, as the urine was normal, and as only about 3 ounces was secreted

in the twenty-four hours from the fistula. I decided, however, to try

opening the ureter to see if this procedure would prove efficacious in

closing the lumbar urinary fistula.

The case conforms to the law that a lumbar renal fistula does not

persist when the ureter is patent. Whether it is worth while to save a

kidney with a daily excretion of only three ounces is a question not to

be decided until future observations have taught us more about the

subject than we know at present—namely, where to draw the line be-

tween a valuable and a valueless organ.

Conclusions

Conservative surgery in cystonephrosis demands a number of suc-

cessive operations

:

/. Hydronephrosis.—(1) Lumbar nephrotomy, followed by pack-

ing and aseptic drainage. If urinary fistula remains, after three

months

—

(2) Operation for the stenosis—namely, for (a) stricture of ureter,

or (6) valve formation and oblique insertion. If the fistula still remains

with the ureter patent, which occurs only when there is obstruction

above the ureter

—

(3) Operation for sacculated kidney as designed by me—namely,

l)isection of the kidney and division of the partition walls between sacs.

When the entire territory of the sac is thus laid open and the ureter

is jjatent, as demonstrated by free passage of bougies from the kidney

to the bladder and by free passage of injected fluid, then

—

(4) Closure of the fistula by reunion of the bisected kidney. This

last operation may confidently be expected to be followed by disappear-

ance of the fistula. It should not, however, be done until the pyelitis,

if present, has been cured by thorough irrigation from the kidney to

the bladder. Klister observed a case of nephrotomy in which the fistula

closed sjjontaneously, with patent ureter, but the pyelitis persisted,

iiiving an incomplete cure. I have seen, however, that when the fistula

is closed before the pus has disappeared entirely from the urine, the pus
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in the urine having remained unchanged in amount for a considerable

time, the closure of the fistula acts as a curative measure and causes the

pyelitis to cease. Is this beneficial effect on the kidney after closure of

the fistula due to cessation of continued infection through the lumbar
opening or to cessation of irritation of the drainage-tube, when the sten-

osis has been removed, as shown in my two cases reported in a former

paper?

In unilocular hydronephrosis the operation for sacculated kidney

is, of course, not required, and only nephrotomy, the operation for valve

formation in the ureter, and that for closure of the kidney, are needed.

//. Pyonephrosis.— (1) Lumbar nephrotomy, followed by drainage

and local treatment of the pyelonephritis. When the fistula persists,

when considerable healthy urine passes through it, and the kidney has

retracted to a reasonable degree—that is, in two or three months

—

(2) Search for the obstruction and operation to remove it.

(a) Stricture of ureter and valve formation at its pelvic entrance.

If this condition, with a ureter patent from pelvis to bladder, still

does not prevent the passage of large quantities of urine through the

lumbar fistula, obstruction above the pelvis should be suspected, and

—

(6) Operation for sacculated kidney with bisection and division of

the partition walls of the calices and of the branches of the ureter should

be made. When the whole territory of secreting kidney tissue is thus

in unimpeded connection with the bladder and still spontaneous closure

does not take place, although the pyelitis is almost cured, the final step

to effect closure of the fistula should be taken—namely,

(3) Closure of the bisected kidney, by loosening the adhesions of

its two halves to the abdominal wall and by suturing the kidney sub-

stance together.

Nephrectomy, like amputation, is a short and summary way of

dealing with the diseased organ or limb. The loss of a kidney, even if

half its function remain, may be more dangerous to life than the loss of

an arm or a leg. At the present day we would not think of sacrificing

an extremity which might be of even partial use, but kidneys have been

sacrificed by hundreds, as is shown by the number of cases of primary

nephrectomy in cystonephrosis (pyonephrosis or hydronephrosis). It

is impossible to estimate how many of these kidneys might have been

saved by conservative operation.
' Conservative operation to save a cystonephrotic kidney requires a

hard struggle, many operations during a long period of time, and a great

deal of energy and patience on the part of both patient and surgeon;

but the case above detailed demonstrates that when this course of treat-

ment has to be carried out because nephrectomy would mean death, a

final success can be obtained and the patient be saved from the dangers

of, and the social misery attendant upon, an abundantly secreting

urinary fistula.



STONES IN THE COMMON DUCT AND THEIR
SURGICAL TREATMENT

WITH REMARKS ON THE BALL-VALVE ACTION OF FLOATING
CHOLEDOCHUS STONES*

Gall-stones in the common duct were found by Fiedler in only 2

out of 800 autopsies (Courvoisier). Schloth, in 343 cases of cholelithi-

asis, found stones in the common duct 9 times, that is, in 2.6 per cent,

of the cases. Courvoisier found stones in the common duct in 10 out of

^255 cases of cholelithiasis, or in 3.9 per cent, of the cases. Conradi
found gall-stones in 2.6 per cent, of dead bodies; namely, 1.6 per cent,

in men and 3.6 per cent, in women. In 97 cases of cholelithiasis he
found stone in the gall-bladder alone in 82 cases, in the gall-bladder and
common duct in 10 cases, and in the common duct alone in 5 cases;

that is, he found stones in the common duct in nearly 15 per cent, of

the cases of cholelithiasis.

As gall-stones, when located in the common duct, almost always
give rise to serious disturbances, obstruction to the flow of bile and its

consequences, while, when located in the gall-bladder or cystic duct,

they cause little or no disturbance as long as no infection or inflamma-
tion occurs, it is obvious that, although the cases of choledochus stone

are in the minority, varying from 2.6 per cent, to 15 per cent., this

minority will make itself felt, partly from the gravity of the symptoms
caused and partly from the dignity of the operation demanded for

relief.

Operation for stone in the common duct is of comparatively recent

origin. A number of different operative procedures have been employed
and are yet under discussion. The symptoms of stone in the common
duct, in contradistinction to those of stone in the gall-bladder and cystic

duct, have not hitherto been sufficiently differentiated. The surgical

anatomy and pathology of the common duct and its surroundings have
received little attention, as this region of the body has become a field of

operation only within the last five years. I have had the opportunity

of observing 6 cases of stone in the common duct during the past year,

in 5 of which I operated and in 2 obtained an autopsy. The material

thus obtained I have used as a basis for the study of stones in the

common duct, with especial reference to some points in the anatomy,
symptoms, and operative treatment, which have either not been men-
tioned at all, or have received only slight attention in the brilliant and

*Amer. Jour. Med. Sci., 1896, vol. cxi, p. 125.

764



STONES IN THE COMMON DUCT 765

exhaustive monograph of Courvoisier. To this author we owe not only

this monument in the pathology and surgery of the bile-ducts, but also

choledochotomy, or, as he calls it, choledocholithotomy, the operation

of choice for stones in the common duct.

I will first report the 6 cases in detail. When attempting to think

over the plan of operation to be performed in a difficult or uncertain

case, I have often derived great help from reading the reports in detail

of similar cases. The greater the detail, the more valuable were they

to me. The too common method of presenting a merely cursory report

of a large number of cases is entirely valueless in this regard. For this

reason I present in detail the reports of the following cases. The first

case, in which no operation was performed, but in which an autopsy

was made, furnished the material for the study of the pathologic

anatomy and the mechanism of ball-valve action in choledochus stone.

In order to avoid repetition the most essential points in relation to

these two subjects have been embodied in the report of the autopsy in

this case and in the remarks thereon. The remainder of the cases fur-

nished the material for symptomatology and treatment.

Case I.

—

Synopsis.— Two years ago first attack of colic, with icterus. Attacks more

and more frequent, with slight remittent icterus. Remittent pain every two or three days for

three weeks, followed by fever, icterus gravis, and death. Autopsy revealed one small floating

stone in the dilated common duct.

Mrs. G. E., aged thirty-one years, was admitted to the German Hospital in the ser-

vice of Dr. Hessert March 29, 1895. The mother of the patient died at the age of forty-

two years from a trouble similar to that for which the patient entered the hospital.

Nothing further of the family history of the patient could be ascertained.

As a child the patient was weakly; at the age of twelve years she began to men-

struate; menstruation has always been regular and without pain. At about the age of

eighteen years she began to have vomiting attacks at intervals of five or six weeks or

less, especially after eating indigestible food. The vomitus consisted first of food, and

later on of brownish slime. The emetic efforts were exceedingly violent, as though "she

could vomit up the abdominal viscera."

The patient always appeared healthy, except after one of these attacks of vomiting,

when she would lose in weight, but would afterward regain health and flesh rapidly. The
attacks lasted one or two days, during which time she would vomit for perhaps five

minutes at intervals of an hour. The vomitus was usually a brownish fluid. Each year

there has been a slight increase of the symptoms, and the vomiting has been more severe

and frequent.

In 1883 the patient married. She has had 7 children. Three or four days before her

last confinement she had a very severe attack of vomiting, with intense pain in the lower

part of the back and abdomen. Shortly after her confinement she had another attack of

vomiting, accompanied by intense pain in the epigastric region. A few hours after this

attack began the skin and the sclerotics were noticed for the first time to be icteric. This

attack lasted for fourteen days, during which time the patient rapidly lost weight, losing

altogether about 60 pounds. The attacks of vomiting finally recurred every two weeks.

The pain in the abdomen, epigastric region, and back became constant, but the pain over

the region of the gall-bladder occurred only every two or three days. On the day follow-

ing each attack the skin was of a darker icteric hue.

In February, 1895, the patient undertook the water-cure, which resulted in slight
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temporary improvement of her condition. About March 1st she was suddenly seized with

severe pain in the "inguinal region" and lower lumbar region, accompanied by vomiting.

The patient felt during this attack as if something had given way, whereupon the severe

inguinal pain immediately ceased, but the pain in the back continued for several hours.

Two days later she had another attack of pain which lasted for three weeks, with exacer-

bations of pain every two or three days in both hypochondriac regions. After March 17th

the patient felt better, but every afternoon at about 4 o'clock she was seized with a chill

and fever. Upon March 24th severe general headache began, which became constantly

worse, until she lay in a stupor. Her condition became more grave, the stupor more pro-

found, and she died on April 5th. For three days before she died there was no vomiting.

The stools were very dark, greenish-brown, and without foul smell, but had a very peculiar

moldy odor. The patient had exceedingly severe and almost constant pain, located over

the left lobe and median line of the liver. The bowels moved twice during the three days

before she died, and the urine was drawn off by catheter.

Autopsy by Dr. Haiselden. The subject was emaciated, the skin dark, and presented

a somewhat bronzed appearance. The thoracic viscera were normal, with the exception

of old adhesions in the apex of the right lung. The abdominal viscera were normal, with

the exception of the kidneys, which contained small hemorrhagic infarcts, and the left

ovary, which was small and atrophic, and contained a cyst the size of a butternut, filled

with clear serous fluid. The brain, on section, showed a large quantity of fluid in the

. ventricles. The liver, gall-bladder, pancreas, and duodenum, which was ligated above and

below the pancreas, were removed entire.

The liver was flabby and a dirty brown in color. Upon cross-section the surface was

a dirty brownish-yellow; the tissue was soft and friable, so that the finger could be easily

pushed into it (acute yellow atrophy).

The gall-bladder was empty, atrophied, and small, so that it did not extend to the

incisura hepatis. When a glass tube was inserted into the gall-bladder and the latter

inflated with air, the air filled first the gall-bladder, then passed down into the cystic

duct, then into the common duct, and then entered and distended the duodenum. No
stones could be felt in the gall-bladder or in the cystic duct.

In the common duct a small, round stone, 1 cm. in diameter, was felt; it was mov-
able—that is, it could be pushed or dislodged with the finger from the duodenal end of the

common duct into the hepatic duct. It could be pushed up into the hilus at 4 (Fig. 114);

was more superficially located at 2 at the border of the duodenum; from this point it passed

downward behind the duodenum to 1. The horizontal portion of the canal was 4 to 4J^
cm. long, and the oblique portion 4^^ to 5 cm. long. The lower portion of the duct was
surrounded by pancreas tissue, and the stone was stopped at the lower end of the head

of the pancreas on the middle of the posterior surface of the duodenum.

Remarks.—The cause of death was cholemia or icterus gravis. The
opening from the common duct into the duodenum was not completely

closed, as air could be inflated, and as the duodenum contained greenish

fluid feces. The cystic duct was open to air-inflation, and the gall-blad-

der contained a dirty green fluid, together with yellowish-green gravel.

The stone acted as a "ball-valve" and caused icterus, when it lay

close to the opening of the common duct into the duodenum, by stopping

the passage of bile into the duodenum. The stone was freely movable
in the common and hepatic ducts. The stone was not grasped tightly

by the common duct, as Courvoisier states. The wall of the common
and liepatic ducts was not thickened, but the ducts were considerably

dilated. There was neither pus nor inflammation in or around the duct.
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nor cholangitis. The stone was probably the cause of the emptiness

and atrophy of the gall-bladder and of the cystic duct.

That the small gall-stone, 1 cm. in diameter, freely movable, float-

ing or swimming in the ductus choledochus, cystic and hepatic ducts

might have caused complete stoppage of the flow of bile by acting like

the ball in a ball-valve was proved by the following experiment:

The duodenum was opened opposite the diverticulum of Vater, and
the papilla, on which the opening from the duodenum into the diverticu-

lum was found, was seen to be of normal size and shape, and the duode-
nal mucosa and wall in normal condition. A silver probe passed readily

from the duodenum into the common duct, and when it was pushed

Fig. 114.—To show effects of injection of glycerin in gall-bladder.

down toward the end of the common duct, grated against the stone.

A silver probe passed down from the gall-bladder into the common
duct passed easily through the latter into the duodenum. It is compara-

tively easy to pass a probe through a dilated common duct, but it is

not until search has been made by pushing and sliding the mucous
membrane of the duodenum that the exit of the duct is found, because

the dilated duct, just above the canal, through the wall of the duodenum,
forms a pouch or pocket in which the probe is caught until the narrow

exit is found. There was no stenosis of the duodenal opening of the

common duct, but the common, cystic, and hepatic ducts were all

dilated.
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A cannula was now inserted in the gall-bladder (see Fig. 114), through
which glycerin, which has about the same consistence as bile, was
injected until first the gall-bladder, then the cystic, then the common,
and finally the hepatic, ducts were filled and distended.

When the stone was now placed in any of the ducts or in any place

with the exception of the lower end of the common duct, the glycerin

would flow out in a continuous stream through the opening into the

duodenum.
When the stone was made to slide down as far as it would pass into

the common duct, namely, into the culdesac or pouch just above the

duodenal opening (Fig. 115), the flow of glycerin into the duodenum
ceased, and a further injection through the cannula into the gall-bladder

Pan-
creas

Duodenum

Prominence form-
ed by the stone
when lodged in
the lower end ot
the common
duct

Duodenal open-
ing of common
duct

Fig. IIS.

made the duct and the gall-bladder more tense and full, but not a drop

of the glycerin entered the duodenum.
When I now dislodged the stone a little, pushing it up out of the

pouch by pressing slightly on the prominence which it formed in the

duodenum, Y2 cm. above the opening, the glycerin immediately began

to flow into the duodenum. This flow would continue until I again

pushed the stone back into its former position. I repeated this experi-

ment a number of times, and always with the same result, namely, that

the flow of glycerin would cease entirely as soon as the stone came down
into the culdesac immediately behind the opening of the duct into the

duodenum. I therefore considered that the "ball-valve" mechanism, as

effected by the small round stone in the pouch at the lower end of the

common duct, behind the normal duodenal end, was the sole cause of

the stoppage of the flow of bile, of the retention of bile, and of the icterus.
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Exact measurements of the distances which the stone could be moved
in the respective ducts gave the following results, as shown in Fig. 114:

(a) Common Duct.—From the culdesac, the lowest point to which

the stone could be forced, up to the junction of the hepatic and cystic

ducts, was 4.5 cm.

(h) Cystic Duct.—The lower part of the cystic duct was 2 cm. long;

that is, the stone could be pushed up into the duct to this distance.

Its direction was in a line with the common duct, an oblique line

directed from above anteriorly, and the right, downward, backward,

and to the left, forming an angle of 45 degrees with the horizontal

and vertical lines respectively.

(c) Hepatic Duct.—The stone could be moved in the hepatic duct a

distance of 4 cm. in an almost horizontal direction from left to right.

(See Fig. 114.) When the stone was lodged in the right end of the duct,

or was pushed or made to slide as far to the right as possible, it disap-

peared from the surface down into the liver, so that only its upper or

anterior surface could be felt, and even this was attended with consid-

erable difficulty. The point at which it descended into the liver was
1 cm. to the left of the medial or left border of the right lobe (in the

horizontal branch of the "H" in the hilus, 1 cm. from its right end).

The hepatic duct, having a horizontal direction, thus formed an angle

of about 45 degrees with the cystic duct, and an angle of about 135

degrees with the common duct.

The passage of bile back into the cystic duct and the gall-bladder

was free when the entire system of gall-bladder and ducts was filled

with glycerin, and when the stone was free in the middle of the common
duct.

The ball-valve action of the stone in the cystic duct, whereby the

filling of the gall-bladder with bile was prevented, was demonstrated

in the following manner:
The gall-bladder was opened at 5, Fig. 114. The stone was made

to slide up into the cystic duct until it lodged at 3. Glycerin mixed
with white lead, so as to look milky white, was injected through a

cannula inserted from the duodenum through the duodenal opening into

the common duct for a distance of 1 to 13^ inches. The common and
hepatic ducts filled slowly until the place of lodgment of the stone in

the cystic duct was reached, but here the fluid was stopped and did not

pass up into the gall-bladder. When the stone was made to slide down
into the common duct, the fluid flowed up into and out of the gall-

bladder at 5. This experiment was repeated several times, with iden-

tical results; the stone acted as does the ball in the ball-valve, and
prevented the passage of the fluid into the gall-bladder.

During this experiment, while the common duct was distended with

the fluid, the hepatic duct also became distended, and the glycerin

emulsion escaped from the cut surface of the right lobe, from the right

border of which pieces had been removed for microscopic examination.

This escape of the fluid from the distal branches of the bile-ducts of

the liver proved that the larger hepatic ducts and the smaller bile-duct
49
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were permeable. The prevention of regurgitation of bile from the com-
mon duet into the gall-bladder by ball-valve action of the stone in

or near the cystic duct explains why the gall-bladder is found small

and empty in cases of movable stone in the common duct. When the

stone has been lodged in the cystic duct at 3, and the gall-bladder

has been empty for a considerable time, possibly for months, the latter

naturally retracts and loses its power of distention, its elasticity, so

that it cannot be filled to its normal capacity, even if the passage becomes
free later on by occasional dislodgment of the stone.

It is impossible to demonstrate the ball-valve action of a choledochus

stone on animals or even in normal biliary passages. The proof of this

action requires a system of biliary passages altered by the presence of a

choledochus stone in the manner here described. The experiment

undertaken with this specimen proved conclusively, and to the satisfac-

tion and conviction of those present, the ball-valve action described

above.

The bearing of the effect of this ball-valve action on the symptoms
and course of cases of choledochus stone is obvious. Its action is dual

:

(a) It causes intermittent attacks of retention of bile and icterus

when the stone is lodged immediately above the duodenal opening of

the common duct.

(6) It causes atrophy and shrinkage of the gall-bladder when the

stone is lodged in or immediately below the cystic duct.

The ease with which a comparatively small stone is dislodged and
floats around in the dilated canal, namely, the common, cystic, and
hepatic ducts, is remarkable; it requires only a very slight touch with

the finger or sound outside of the duct to push the stone from one place

to another. As the stone has about the same specific gravity as the bile,

it moves upon the slightest contraction of the wall or when currents of

bile act upon its surface. Thus, movements of the body which cause

movements of the liver, duodenum, or transverse colon may cause move-
ments of the stone from one place to another.

The specific gravity of the human bile is 1.030. Although the chole-

dochus stones, as, for instance, in 3 of my cases, float in the bile, they

sink in water. The specific gravity of gall-stones thus lies between
1.000 and 1.030.

The direction of the large bile-ducts is almost horizontal when the

body is erect. If the specific gravity of the stone plays any part in

causing its dislodgment, it might be possible to dislodge it from its

position behind the duodenal opening of the common duct, where it

causes biliary colic and icterus. I, therefore, think it might be well to

place the patient suffering from this condition for a time, but not con-

stantly, on the right side or on the stomach.

liall-valve action was observed by Courvoisier in the cystic duct in

2 cases of his own, and in 1 case of Socin's during operation for gall-

stone, but neither Courvoisier nor any other author has, to my knowledge,

observed this phenomenon in the common duct.

Courvoisier describes his observation as follows: "A peculiarly
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strange condition is the following: The more or less round, spheric

stone is situated in a dilated portion of the cystic duct in such a

manner that it is not immovably grasped by the wall of the duct, but

so that it can be moved or moves only a short distance in a proximal

and distal direction. If we now make pressure on the fundus of the

gall-bladder, its contents will press the stone firmly down into the duct,

causing it to close the duct hermetically like a ball-valve, so that not a

drop can pass out. The bile, however, from the hepatic duct [Why not

from the common duct?—F.] can yet enter the gall-bladder as long as

no great tension exists here. This peculiar condition, which plays a part

in the genesis of certain ectasias of the gall-bladder, I have myself

observed in 2 cases during cholecystectomy and also in an analogous

case of Socin's."

Neither Courvoisier nor any other author seems to have observed the

ball-valve action of floating stones in the common duct. While this

condition in the cystic duct is comparatively rare and is of little prac-

tical importance, as it could cause dilatation of the gall-bladder only, I

have reason to believe that the floating stone with ball-valve action is

the condition ordinarily found in the common duct, and is of great

practical importance, as it explains the causation of the remittent icterus

and of the multiple slight attacks of icterus and colic. It has also a

scientific importance, as it explains the atrophy of the gall-bladder,

which takes place in the way I have described above.

Case II.

—

First attack of biliary colic two years ago, followed by icterus; second attack

October, 1S94, followed by frequent lighter attacks; loss of weight—15 pounds in ten weeks;

slight icterus; no tumor of gall-bladder; operation; adhesions to atrophic gall-bladder; chole-

dochotomy; one stone, 2 cm. in diameter, removed; no leakage of bile; recovery; gained 50 pounds

in three months.

Mrs. C. L., married, aged forty-two years, was admitted to the German Hospital

January 3, 1895. Family history good; patient began to menstruate when sixteen years

of age; has always been regular; flow has been excessive, and each period accompanied

by backache and nausea; no leukorrhea, no pain on urination. She was married when

twenty years of age, has six living children, and has had two miscarriages, both of

which occurred after the birth of the third child, and within one year of each other.

Twenty-two years ago the patient began to have pain in the epigastric region after

eating food difficult of digestion, or after drinking cold water. For the ten years following

she was obliged to be very careful in eating.

The present illness began in 1892, when a sudden attack of intense pain over the

lower ribs on the right side and in the stomach occurred. The pain persisted for twenty-

four hours and then subsided, only to return with greater severity. These attacks oc-

curred at frequent intervals for three weeks, during which time the patient was confined

to her bed. Her physician. Dr. Illingworth, attributed the attacks to gall-stones, and

noticed that the patient was somewhat icteric. Since this time the patient has never

felt entirely well; she frequently feels weak, and has severe backache and heaviness in

the epigastric region, more marked after eating.

The next severe attack occurred October 8, 1894, when the patient had vertigo and

pain in the right side, which gradually became more severe and was accompanied by vomit-

ing. The pain began in the region of the gall-bladder, and soon extended to the epigas-

trium.
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The bowels moved regularly, but the feces were grayish-black. Since that

time the stools have been grayish and foul-smelling. Since the beginning of this attack

the patient has had frequent recurrences of the pain, which would always begin on the

right side, over the lower costal cartilages, and would soon radiate to the stomach. The
attack lasted ordinarily from noon until 10 p. m., and was relieved by morphin. Her sleep

has been much disturbed since the attack.

The patient did not notice any icterus until after the pain had commenced, when the

skin became "as yellow as wax." There was also an intolerable itching of the skin. After

this attack the patient remained in bed for about five weeks. For the two weeks following

she had constant pain in the right hypochondriac region and stomach. On January 1,

1895, pain commenced in the back and the patient felt chilly. A few hours later she had

very severe shooting pains in the right side and stomach, and these attacks recurred at

frequent intervals for three days. On the fourth day she felt somewhat better, and was

up and around, and the next day she entered the hospital, since which time she has had

no pain.

The patient has a fair appetite when not in pain, the tongue is not usually coated,

but at this time was slightly furred. She states she has lost 15 pounds in weight since

October 15, 1894. Examination of urine showed no abnormality.

Upon examination the patient was found to be rather poorly nourished; the icterus

was disappearing, but a slight trace of yellow remained in the conjunctiva. Upon percus-

sion the liver was found to be of normal dimensions. On palpation the liver was felt

below the border of the ribs for about 13^ or 2 inches, but the border was not distinct;

There was some tenderness upon pressure in the region of the gall-bladder, but no tumor

nor hardness could be felt in this place. The urine was apparently normal; the last two

stools were yellow from bile-coloring.

The patient was prepared for operation in the usual manner and anesthetized with

ether. Upon palpation in narcosis I thought I could feel a rounded resistance in the region

of the gall-bladder. With the assistance of Drs. Bernauer, Brown, and Haiselden, and

in the presence of Drs. Illingworth, Hecht, and Goldspohn, I operated on January 5,

1895, in the following manner:

A lateral longitudinal incision was made, 10 cm. in length, along the outer border

of the right rectus muscle, through the parietal peritoneum, whereupon I felt a rounded

tumor which I thought to be the gall-bladder, but which proved to be the obtuse, rounded

border of the quadrate lobe. The anterior border of the liver was rounded and not sharp.

The liver was bluish, smooth, and on the upper surface of the convex right lobe there

was a whitish, rounded spot, 3 mm. in diameter, not prominent upon the surface, and

not hard. The incisurse between the anterior and right lobes, and between the left and

anterior lobes, were marked. In the grooves between the quadrate lobe and the right

lobe—that is, the groove for the gall-bladder—no gall-bladder could be seen or felt, but

the groove was filled with adhesions to the transverse colon.
,

By blunt separation and division between ligatures I now loosened the transverse

colon, but still the gall-bladder did not come into view. The pyloric portion of the stomach

was found to be adherent to the lower surface of the liver, and the liver was held up toward

the ribs by the second and third fingers of an assistant.

Large, flat sponges were now packed in the abdomen around the field of operation,

and the wound was held open by retractors. Upon loosening the adhesions of the pyloric

portion of the stomach I found a small, empty gall-bladder, 4 cm. long and 1 cm. broad,

whitish, extending from below the border of the liver 4 to 5 cm. backward to the hilus.

The duodenum was pulled upward and to the left, away from the lower surface of the atro-

phied gall-bladder. Blunt dissection with the fingers and Kocher's sound finally permitted

me to feel, partly through the duodenum and partly behind it, a nodular mass in the

liiliis of the liver, consisting of soft, almost immovable glands, and a hard, rounded, mov-
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able mass, which was a large gall-stone, and a little nearer to the median line another

semisolid mass, which was the head of the pancreas. As I was uncertain whether the

whole mass was carcinoma or gall-stone, and in order to gain further operating space,

the abdominal wound was prolonged downward and below the umbilicus, making an

incision in all 12 to 15 cm. in length. The colon and omentum were now held down,

the stomach held to the right, the liver pushed up, and the duodenum separated from

the gall-bladder so that I could get a finger in behind the nodular mass. With the index-

and third fingers I could now push the mass out into the field of operation. I could not

distinguish the hepatic artery, vena porta, or common duct, but I could see large, swollen

glands the size of almonds. I now explored for the stone with a straight needle, the mass

being held forward by my left third finger in the foramen of Winslow, and the stone held

firmly in position against the wall of the common duct, whereupon the needle pushed

against it gave forth a grating sound.

A longitudinal incision, 2 cm. long, was now made at the left border of the mass

through the loose layer of the hepaticoduodenal ligament, the soft mass of glands and the

whitish wall of the common duct, which was 2 mm. thick, to the surface of the stone. The

stone, which was rounded, 2 cm. in diameter, finely nodular, and weighed 5 grams (see

Case II.

P'^'

Case III.

Fig. 1 1 6.—Calculi removed.

N
Case IV.

Fig. 116), was removed, and my finger then passed readily into the common duct, which

had formed a pouch for the stone large enough to admit the finger. One or two drams of

clear yellow bile escaped.

After thorough sponging the ductus choledochus was explored by a curved metal

sound, which passed easily upward for 10 to 12 cm., but detected no other stones. I

did not, however, succeed in passing the probe into the duodenum through the ductus

choledochus, either downward or toward the median line. The wall of the ductus chole-

dochus was thickened from hypertrophy of the muscularis, grayish-red, but not hard or

friable. There was no carcinoma. The inner wall of the surface of the dilated ductus

choledochus, where the stone was located, was whitish-red, the mucosa normal; neither

carcinoma nor ulcer was found. The hilus glands surrounding the ducts were enlarged,

soft, and reddish from inflammatory swelling.

As bile had already passed down into the bowel, as was seen from the biliary coloring

of the last two stools, I desisted from further search for an opening into the duodenum,

and proceeded to close the wound in the bile-duct by a double row of extra-mucosal silk

sutures, as follows:

First, five sutures through the muscularis of the duct; second, five sutures through

the glands and tissues of the hepaticoduodenal ligament. This second series of sutures
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covered the deeper row. No bile escaped after the first row of sutures had been inserted.

I now proceeded to close the field of operation. The bleeding points in the duodenum and

elsewhere were first ligated, and a Mikulicz drain applied. A glass tube was inserted to

the bottom of the wound, and iodoform gauze packed in over the sutured duct. The

upper half of the abdominal wound over the ribs and the liver was united by step sutures:

first, separate buried peritoneal sutures, and, second, cutaneous silk sutures, which in-

cluded the skin, muscles, and sheath of the rectus. The lower border or end of the wound

was united by three transperitoneal sutures. The middle of the wound was left open on

account of the gauze and glass drain and the usual dressing applied. The operation

lasted two and one-half hours.

Five hours after the operation the glass drain contained about J^ dram of bloody

fluid, which was removed with the dressing and a rubber tube inserted in its place. The

gauze drain was not disturbed.

January 10th: Patient had a slight hemorrhage from the mouth and nose; the

blood was bright red and was not preceded by cough.

January 13th: Dressing changed, considerable serous discharge, somewhat tinged

with blood. Faint odor to be detected in the wound. Very little tenderness on pressure

except over gauze drain, and some soreness along the stitches in the upper part of the

wound.

January 15th: Rubber tube and part of the gauze drain removed.

January 16th: Wound redressed and more gauze removed from the abdomen.

January 17th: More gauze removed and also two stitches.

January 20th: Wound dressed and repacked, stitches removed.

February 3d: The granulations forced out the packing from the wound. The wound

was closed imtil only a sinus about the diameter of the little finger remained. Patient

complained of moderate, constant pain on the right side under the lower ribs upon deep

inspiration.

February 9th: The sinus now is about 2 inches in depth, but is very narrow, with very

little discharge.

March 10th: The sinus entirely closed.

April 10th: The patient has gained about 50 pounds in weight, looks very strong,

and says she feels entirely well.

Remarks.—Hemorrhagic Diathesis.—Hemorrhage from the nose and
mouth occurred on January 10th, five days after the operation, and
on the eighth day the dressings were tinged with blood. The hemor-

rhagic diathesis is well known in icterus gravis, and is also found in the

icterus from gall-stone. It is a grave complication, and Courvoisier

found 58 cases, in most of which operation was not performed, and in

which the hemorrhage was severe and often fatal. He collected 6

cases in which hemorrhage from the wound of operation in the gall-

bladder had a fatal termination. He warns us to search the history of

the patient and make careful examination all over the body in order to

ascertain whether or not a predisposition to hemorrhage exists, either

from the mucous membranes or in the subcutaneous tissues; and in

case the patient presents this symptom, to abstain from operation, which

is likely to prove fatal on account of the uncontrollable hemorrhage from

the wound of operation or from other organs.

In some cases, however, in which no symptoms of hemorrhage pre-

existed, the operation has been followed by fatal hemorrhage, not from

the operation wound, but from other portions of the body. It seems
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almost as if the operation brings into active existence a latent hemor-
rhagic condition. Mermann reports that Czerny lost 7 patients out of

43 upon whom he operated for diseases of the biliary tracts. Three of

the 7 deaths were caused by cholemic secondary hemorrhage, which in

1 case occurred from the intestine, entirely independent of the wound
of operation.

Case III.

—

First attack of biliary colic five years ago; after third attack frequent

slighter attacks of paiii and icterus for four months; one year ago, fourth attack with icterus,

followed by frequent slighter attacks at intervals of ten days; five months later cholecystotomy,

with no relief; loss of weight, 50 pounds; slight icterus; mucous gall-bladder fistula; chole-

dochotomy; removal of one stone, IY2 cm. in diameter; no leakage of bile; recovery; gained 20

pounds in three months.

Mrs. R., aged forty years, was admitted to the German Hospital February 10, 1895.

Family history good; patient began menstruating at twelve years, always regular, no

pain, moderate flow. At age of twenty years had an attack of acute gastro-enteritis,

with vomiting and diarrhea, but without pain or icterus. She married at twenty-three

years, and has had five children and one miscarriage, the latter probably due to a concur-

rent attack of measles.

Her present illness began suddenly about five years ago, with cramps in the stomach,

accompanied by constipation and vomiting of green, slimy matter. The pain in the stomach

lasted about two hours, and did not recur for about six months, when a second attack

occurred, lasting two to three hours. Since that time she has had similar attacks at irreg-

ular intervals. Until 1892 there was no icterus. At this time the patient had attacks of

pain in the region of the stomach and gall-bladder, occurring at very frequent intervals,

and sometimes lasting all night. Icterus was present, which persisted for about four

months, but afterward disappeared.

In the winter of 1893 the patient, who had been ill in the interim, had another attack,

not so severe as the former ones, and without icterus, but the stools were gray. The

patient was confined to her bed for about a week and then felt better, until April, 1894,

when the attacks again recurred every three or four days, with pain in the region of the

stomach and gall-bladder, but most severe in the lower dorsal region. About two days

after each attack the urine was brown, the icterus intense, and the stools gray. The

icterus varied in intensity with the severity of the pain. After a few weeks the attacks

occurred only every ten days, but continued during the entire summer. In September,

1894, Dr. Wiener operated, making a right lateral incision, and removed one stone about

the size of a hazelnut from the gall-bladder. Patient remained in bed for five weeks after

the operation. She obtained no relief from the operation, and all the symptoms returned.

Present Condition.—Patient was anemic, rather poorly nourished; had lost about 50

pounds in weight in the last five months. The skin and sclerotics were slightly icteric,

stools clay-colored, heart and lungs negative; pressure over the lower border of the liver

and the median line caused considerable local pain and also pain in the back.

There was a longitudinal cicatrix 7 cm. long along the border of the rectus muscle

over the gall-bladder, and a small fistulous opening from which a clear, viscid mucus

exuded, a few drops at a time, which, upon examination, was shown to contain pus-

corpuscles.

On February 21st I operated, with the assistance of Drs. Bernauer, Brown, Haiselden,

and Gottschalk, in the presence of physicians from the Polyclinic. Ether was the anes-

thetic. The fistula, which was 5 cm. in depth, was scraped and closed with a silk contin-

uous pouch suture. An incision was made around the fistulous opening, 1 cm. therefrom.

The incision was then carried up above the border of the ribs and down through the old

cicatrix. The peritoneal cavity was opened 5 cm. below the fistula, and, guided by the fin-
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ger in the abdomen, the fistula was excised and left connected with the gall-bladder. The

right lobe was an elongated corset-lobe. The transverse colon and pylorus were adherent

to the gall-bladder and hilus. These adhesions were broken up, and palpation showed the

gall-bladder to be contracted and empty, containing no stone, nor could a stone be felt

below the gall-bladder in the cystic duct. The adhesions were now loosened from the

anterior surface of the hepaticoduodenal ligament, and its free right border, the entrance

to the foramen of Winslow, isolated so that the index-finger of the left hand could pass into

the foramen along the posterior surface of the hepaticoduodenal ligament. Upon palpating

the ligament of the liver down to the duodenum I could feel a movable, rounded stone

the size of a hazelnut, which would slip away from my fingers up to and into the hilus

of the liver. By passing the finger high up on the posterior surface of the hepaticoduo-

denal ligament I could feel the stone in the hilus and could move it down, forward, and

to the median line as far as the border of the duodenum, and even a little behind its right

border. The stone could move in the dilated ductus choledochus for 6 or 8^ cm. I could

fix the stone between the index-finger on the posterior surface of the hepaticoduodenal

ligament and the thumb on its anterior surface, and push the stone against the wall of

the ductus choledochus at the right free border of the hepaticoduodenal ligament. Upon
pressing the stone against the wall of the duct in this place I could see the enlarged white

stone shining through the dark-red peritoneal covering of the ligament. I could feel

the hepatic artery across the median line, about 2 cm. from the free border of the liga-

ment, and to the right of the hepatic artery I could see a bluish band running longitudinally

in the ligament from the hilus of the liver to the left of the duodenum; this was probably

a branch of the vena porta.

The abdomen was packed with large, flat sponges, one between the right lobe of

the liver and the diaphragm, one over the pylorus and stomach, and one over the upper

surface of the transverse colon and omentum.

Fixing the stone against the anterior surface of the hepaticoduodenal ligament

close to the duodenum, 1 cm. from the entrance to the foramen of Winslow, I made a

longitudinal incision, 1 to 2 cm. long, down to the surface of the stone which was

then lifted out with a sharp spoon, as I wished to avoid crushing the stone; a moderate

flow of light-yellow, transparent bile followed.

An assistant now held the liver up against the diaphragm with both hands, one on

the right lobe and the gall-bladder, and the other on the left lobe. This hand also pushed

the stomach upward and to the left. Another assistant held down the transverse colon

with two fingers of the hand. Thus I obtained space for suturing the longitudinal wound
in the duct. The duct was now explored by probe, elastic bougie, and finger. The probe

and elastic bougie passed up 8 or 10 cm. into the hilus of the liver, and down 4 or 5 cm.

behind, but not into the duodenum. The dilated duct easily admitted my little, third, or

index-finger to a distance of 5 cm. upward into the hilus, where no stone could be felt,

and 4 cm. downward behind the duodenum, into a pocket which ended blindly like the

finger of a glove.

The wound in the ductus choledochus was closed by, first, a row of six mucosa sutures

(the ends of which were left long) through the muscularis and mucosa, which was smooth

and pale yellow from bile, and, second, an outer row of Lembert serosa sutures, 3^ cm.

from the first row, taking in 2 to 4 mm. of the serosa. After six of these sutures had been

inserted there was a flow of bile from the lower corner of the wound. The ends of the inner

row of sutures were cut short, and four additional Lembert sutures applied, after which

the flow of bile ceased, and I considered the canal hermetically closed.

The skin and abdominal wall over the fistula into the gall-bladder and down to the

surface of the liver were now excised. The fistula was narrow; a silver probe was passed

down 5 cm., but a bougie or elastic catheter, 2 mm. in diameter, could not be passed down
until I had dilated with Lister's forceps. The catheter was left in and the border of the
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fistula united to the skin. The toilet of the abdomen was performed as usual. The drain-

age consisted of, first, a Mikulicz drain of iodoform gauze surrounding a glass tube, over

and upon the sutures of the ductus choledochus to the hilus of the liver; iodoform gauze

was packed over the pylorus and do^vn on the duodenum; second, an iodoform gauze strip

along the gall-bladder or fistula, out of which a few drops of clear, transparent bile escaped.

The wound was now united by a row of silk sutures through the whole abdominal

wall.

The operation occupied two hours; the patient was in good condition at its close;

pulse, 110.

Five and one-half hours after the operation no fluid was found in the tube, which was,

therefore, removed. The patient has no pain upon high percussion over the abdomen,

but complains of pain in the stomach.

February 22d: The patient feels weak and passed gas by the anus; complains of pain

in the wound; has vomited dark-green matter, the vomiting of which causes an intense

burning in the throat and mouth.

February 28th: Wound dressed. Wound in good condition and apparently no bile.

Packing removed and replaced.

March 3d: W^ound dressed; a portion of the packing removed from the wound.

Considerable sensitiveness on pressure over the lower part of the wound, apparently

caused by a tight suture, which was removed. Pain ceased immediately after dressing.

March 8th: Stitches removed; considerable pain on pressure along lower border of

wound. Small drainage-tube in the gall-bladder was removed and sinus packed. No bile

on dressings.

March 12th: The icterus has almost entirely disappeared. Patient feeling

well. All the gauze removed. The entire index-finger can be introduced into the wound
leading to the duct. Very slight amount of discharge, consisting principally of blood,

which followed the removal of the gauze packing.

April 20th: The patient has gained 7 pounds in weight since operation; is very much
stronger. The sinus is small and closing in rapidly, and the discharge slight. The patient

gained 20 pounds in weight in three months after the operation and is now in perfect

health.

Remarks.—The opening of the ductus choledochus was 1 cm. above
and to the right of the duodenum, and was 2 to 3 cm. long. When
the stone was removed, it was found that the wall was not thickened,

and clear yellow bile flowed out. The probe and elastic bougie could

be passed upward in the hilus of the liver 10 cm., and down behind

the duodenum 5 cm., but it may be that the bougie was flexed in the

duct.

The ductus choledochus was so dilated that it would admit the little

and even the third finger easily. The wall was smooth; no more stones

could be felt. The finger could be passed 5 cm. up to the hilus with-

out reaching the upper end. The finger passed downward behind the

duodenum, entered a pocket 2 to 3 cm. deep, with a smooth wall, in

which I could feel no stone, and through which neither finger, flexible

sound, nor elastic bougie could be passed into the intestine—exactly

the same conditions as in the previous case.

Six mucosal sutures were first inserted, and then ten seromuscular

buried sutures, because of the clear, light-yellow bile which exuded all

the time between the sutures first introduced.

A probe passed through the gall-bladder was arrested somewhere
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in the cystic duct; it did not go down into the ductus choledochus. I

could feel no more stones in the ductus choledochus, cystic duct, or the

gall-bladder. At first nothing but a clear watery fluid passed out of

the gall-bladder, but later there was a discharge of bile. A small drain

was passed into the gall-bladder, the end of which was united to the

skin. A Mikulicz drain was inserted down to the sutured wound in the

ductus choledochus. The operation lasted two hours. I could see the

yellow-spotted stone shining through the wall of the duct when pressed

against it by two fingers behind the hepaticoduodenal ligament and the

thumb on its anterior surface. The stone moved easily for 6 to 8 cm.
in the ductus choledochus, from the hilus of the liver down to the

pocket behind the duodenum. Sometimes it slipped up out of reach

into the hilus of the liver, but could be brought down again by pushing

the fingers behind the hepaticoduodenal ligament high up into the hilus

of the liver. The stone could also be pushed down near the duodenum
and to the right free border of the hepaticoduodenal ligament, the

fingers being in the foramen of Winslow.

I thought that I could see the vena porta as a blue band about
1 cm. broad, and that I punctured it with the needle; but the bleeding

stopped as soon as the sutures were tied. Hereafter, in operations of

this character I shall employ fine, curved, round-pointed needles and
fine silk. The ends of the inner sutures should be kept long in order to

make traction on the wound when the outer sutures are introduced.

Straight needles cannot be used, as the bottom of the wound is deep and
the operating space narrow. The liver must be held up by both the

index- and third fingers of an assistant.

It is not necessary to find the opening into the duodenum, and this

is often impossible; it could not be found in either of my two cases.

The icterus was intermittent, and there was no inflammation of the

wall of the duct. The choledochus stone could be moved for 8 or 10

cm., and obstructed the flow of bile like a ball-valve.

Case IV.

—

Biliary colic and icterus two years ago; frequent attacks of indigestion and

pain in cardiac region for two years without icterus; then second severe attack with icterus;

later very frequent slight attacks tvdce a week; fever; loss in weight—35 pounds in twelve

days; slight icterus; iw tumor in region of gall-bladder; operation; extensive adhesions over

atrophied and empty gall-bladder; choledochotomy; removal of four stones; recovery; gained

JfO pounds in forty days.

H. J. W., American; weight, 140 pounds; height, 5 feet 11 inches; married; occu-

pation, dial-maker. Family history good; no trace of hereditary disease. For the past

two years the patient has been working in the baking-room of the dial department of a

watch factory, where the heat is so intense that it can be endured for a few minutes only,

and the men are obliged to work in relays. For eight years previously he had worked in

tiie dial department. Patient's habits are good, he lives a simple life, smokes an occa-

sional cigar, and at rare intervals drinks a glass of beer. So far as he knows he has not

been exposed to accidents or contagion in any form. With the exception of the ordinary

illnesses of childhood, he has always been well until three years ago, when he had a very

severe attack of typhoid fever, from which he recovered, however, without complications.

The present illness commenced in August, 1893, when the patient had a sudden
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attack of pain in the region of the gall-bladder, accompanied by chilis, fever, very intense

pain, and marked jaundice. The jaundice gradually passed away, but from that time

until February 5, 1895, he had frequent attacks of what he supposed to be indigestion or

gastralgia, which were always sudden in onset, attended by severe pain, occasionally

nausea, no vomiting, sometimes by chills and fever, and apparently independent of the

food taken or the time of day. On February 5th, while at work, he was suddenly seized

with severe pain in the region of the gall-bladder, chills, fever, but no vomiting. Within

twenty-four hours intense jaundice appeared and marked constipation. He was seen by

Dr. Webster on February 17th, and at that time, although enormous amounts of cathar-

tics had been taken, his bowels had not moved for ten days. The jaundice was intense,

the pain not severe, temperature, 101° F., tongue coated, a bad taste in the mouth, no

vomiting, occasional sweats, urine limited in quantity and containing a large amount of

bile. The patient lost about 25 pounds in weight in the twelve days intervening between

the attack and the time he was seen by Dr. Webster, and averaged two attacks a week,

which were preceded by a vague uneasiness, and were always accompanied by a chill,

temperature as high as 102.5° F., pulse, 60, sweating, marked increase in the intensity of

the jaundice, increase of bile in the urine, and very light stools. The pain persisted from

a few minutes to an hour or more, was always quite severe, and the patient learned from

experience that relief was more quickly obtained when he lay on his abdomen.

In the intervals between the attacks the jaundice faded, but did not disappear entirely;

the urine became lighter in color, but always contained bile; the feces were darker. Itch-

ing of the skin was annoying and constant.

Present Condition.—Inspection shows a fairly nourished body. Jaundice well

marked, though not so intense as at any time since February 5th; stools light colored,

but very much darker than during or a day subsequent to the attacks. Urine normal in

amount, specific gravity 1020; no albumin, sugar, or casts; urea, 0.017 per cent., strongly

acid, and contains bile. Blood contains 78 oer cent, hemoglobin; pulse in sitting posture,

60. Heart normal; respiratory system normal. Nervous system: The patient is cheer-

ful and hopeful, although the characteristic despondency has been present, but without

great melancholia, nausea, or severe manifestations of nervous perturbation. Digestive

system: Tongue is less coated than previously, bad taste in the mouth, worse

during attacks. Appetite: Can eat but simple, light food at intervals between

attacks. Slight eructations, considerable nausea but very little vomiting, but none during

the last few days. The bowels have moved under small doses of sodium phosphate.

Patient has never had piles nor bloody stools. There is no enlargement of glands, the

liver is normal in size, and there is no apparent enlargement of the gall-bladder.

On April 14th I operated at Mercy Hospital, in the presence of Drs. Morgan, Roler,

Raymond, Webster, Billings, Andrews, Black, and Thiel. Upon inspection the patient

was rather lean, skin of yellowish tint, but not exactly icteric; conjunctiva slightly yel-

lowish. Ether was the anesthetic, and was given by Dr. Weir.

Operation.—^A lateral longitudinal incision, 18 to 20 cm. in length, was made at the

outer border of the right rectus muscle from above the border of the ribs to below the

umbilicus. After packing with flat sponges the parietal peritoneum was sutured to the

skin. Upon examination I found that the liver was drawn or extended more to the right

than normal, so that the suspensory ligament of the liver and part of the left lobe presented

in the middle of the lateral wound. The wall of the stomach presented below the liver;

the groove for the gall-bladder was situated to the right of the wound, and could not be

brought into view without extending the field of operation to the right, and therefore a

transverse incision, 6 to 8 cm. in length, became necessary. I could now reach the groove

for the gall-bladder—the incisura between the right and the anterior lobe. At this point

was found a cord-like adhesive band, 13^ cm. broad and 8 mm. thick, binding the liver

to the abdominal wall, which was probably the cause of the abnormal position and reten-

tion of the liver. After double ligation and transfixion this band was cut.
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The gall-bladder could not be seen, as the incisura was filled with omentum, the wall

of the stomach, and the lesser curvature of its pyloric portion, which was at this point

adherent to the liver and omentum.

The division of the omentum between double ligatures did not bring the gall-bladder

into view, but exposed the transverse colon. The division of the ligamentum hepatico-

gastricum made it possible to push the stomach to the left, there to be retained by a flat

sponge. The loosening of the colon by division of the ligamentum gastrocolicum finally

brought the gall-bladder into view. It was empty, contracted, 2 cm. broad and 4 cm.

long, and whitish. Upon blimt dissection backward with the finger and Kocher's sound,

the hilus of the liver with the foramen of Winslow were laid bare, and also the bile-ducts

and descending portion of the duodenum.

I could now feel a movable stone at this point, and could insert the index- and third

fingers into the foramen of Winslow, behind the hepaticoduodenal ligament, and grasp

between these two fingers and my thumb the vena porta and bile-ducts. With the fingers

of my right hand I pushed the duodenum to the left, and could feel two movable stones

which glided from right to left in the common duct with absolute ease and freedom.

They could be dislodged to the left down behind the duodenum, and then could be pushed

upward and to the right into the hilus of the liver. A slightly enlarged lymph-gland lay

on the anterior surface of the common duct. The vena porta could not be seen. After

packing with more sponges the first stone was now pushed down to the left and fixed

in position against the anterior wall of the common duct, close to the right border of the

duodenum. An incision, 1 cm. long, longitudinal to the axis of the common duct, was now
made on the upper aspect of its anterior surface down to the stone, whose yellowish-white

nodulated surfaces presented in the wound. Transparent, light-yellow bile flowed out of

the incision, from which Dr. Black took cultures, but which he found to be sterile. A
round stone (see Fig. 116, 1) was lifted and pressed out of the opening with the help of

Kocher's sound, which was passed into the duct behind it. This stone was globular and

14 mm. in diameter. A second stone of the same size and shape was now removed; also

a third stone, a little smaller—probably 12 mm. in diameter.

I now explored the common duct with my little finger, which passed down behind

the duodenum 2 cm. into a smooth culdesac in which I could feel no stone. I then passed

the finger upward for 2 cm., when it was grasped rather tightly by the walls of the duct,

but here also no stone could be felt. A silver probe was now passed first downward, which

did not enter the duodenum, and then upward for 8 cm., not into the gall-bladder, but into

the hepatic duct. On withdrawing it I felt a grating as of a stone, and manipulation be-

tween the fingers of the contents of the hepaticoduodenal ligament brought forth a fourth

stone, smaller than the preceding, globular, about 6 mm. in diameter.

An elastic, olive-pointed bougie. No. 10 American, was now passed into the common
duct, first downward, when it entered the duodenum and could easily be passed down its

entire length; then upward about 10 cm. into the liver, but not into the gall-bladder. The
wall of the common duct was normal, but was rather thinner than usual.

The wound in the common duct was now sutured, first, by mucous membrane su-

tures; the mucosa was grayish white, soft, with longitudinal folds. It was held with

forceps, three silk sutures applied, upon the knotting of which the flow of bile almost

ceased; second, the seromuscular sutures, which took in 4 mm. of the outer layer of the

wall with its covering layer of hepaticoduodenal ligament. Five sutures were first applied,

but the flow of bile was rather increased than diminished, and bile was seen to come out

of the needle-punctures. Two or three more sutures were applied obliquely and trans-

versely to the others in the axis of the common duct, but even then the oozing of the bile

flid not completely stop. As I considered that when the pressure on the ducts and the

liver, which was being held up with some difficulty by two assistants, was relieved, the

flow of bile would stop, I resolved to close the wound.
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Boric-acid gauze was packed in the hilus of the liver over the common duct, the six

large abdominal sponges removed, and one large clean sponge spread over the abdominal

contents behind the wound in the abdominal wall.

The abdominal wound was closed by suture of the divided muscles in the transverse

wound with buried silk sutures, and then by heavy transperitoneal sutures through the

entire wall to the skin.

A rubber drainage-tube, 1 cm. in diameter, was passed up to the wound in the com-

mon duct; borated gauze packed in above the surface of the tube on to the hilus of the

liver and also below the surface of the tube, and the abdominal wound left open for 4 to

5 cm. The wound was then dressed in the usual way.

The operation lasted an hour and a half; the pulse became better and stronger during

the latter part of the operation.

The next day the outside dressings were removed and were found to be thoroughly

saturated with bile—probably 10 to 12 ounces—and renewed.

April 17th: The wound was again dressed. The deeper layers of the dressing were

soaked with bile, but probably not more than 2 or 3 ounces. The wound looked well.

April 18th: The bowels moved spontaneously, the feces were ocher-brown in color.

April 20th: There was very little discharge of bile until the patient was turned on the

right side, when the dressing became soaked in about half an hour with probably 3 or 4

ounces of a greenish-yellow fluid.

April 21st: When the patient was turned on the right side, the discharge again

became profuse, and soon assumed a fermentative odor. When the wound was re-

dressed, the discharge in the upper layers of the dressing had a sour, fermentative odor,

but the dressings next to the wound were sweet, the discharge resembling warm,

digesting milk, but was not of an intestinal character. The packing was now removed,

and the wound found to be in healthy, granulating condition. A little stitch-necrosis

was present. The superficial stitches were removed, the wound washed with a saturated

solution of boric acid, and repacked lightly.

April 22d: After an enema of magnesium sulphate the bowel movement was of a

dark-greenish color.

April 23d: The wound was redressed; about half an ounce of discharge was found on

the proximal dressing, very slightly sour in odor and chylous in appearance. The drainage-

tube was removed and found plugged at the bottom with a mass of pressure necrosis

material. The tube was not replaced. The wound was irrigated with warm saturated

solution of boric acid and lightly repacked with borated gauze.

April 25th: The wound was redressed; about 3 ounces of discharge, of the same

chylous appearance as before, but with a great admixture of bile, appeared on the dress-

ing. Upon removal of the dressing 3 or 4 drams of odorless pure bile floated down on the

surface. Streak and stab cultures were made from both the chylous-like discharge and

from the bile, both of which were negative.

On April 28th Professor W. E. Morgan made the following report:

"The patient still discharges through the wound, and from the duct a quantity of

the chylus-appearing fluid, and for the past two days a considerable quantity of bile

also—2 to 3 ounces in twenty-four hours. As it occurred to me that the fluid might

possibly be pancreatic in origin, I subjected some of it to a physiologic chemist for exam-

ination, and inclose his report. The discharge in question certainly comes from within the

duct, and not from the surface of the wound, for I have been able at the last two dress-

ings to watch its accumulation in the deepest part of the wound. At first it looks like

a coarse emulsion of fat in water, then slowly separates into two layers, the deeper one

milky in appearance, the upper one like clear bile. I would naturally think the oily por-

tion would be lighter in specific gravity, but perhaps the admixture of mucus may make

the deep layer heavier; it certainly is more adherent. The patient is doing well."
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Report of chemical examination of the discharge by Dr. Charles H. Miller:

"Source.—Liquids obtained by washing out the dressing.

" (A) External Dressings.—The dressings were colored green from the dried discharge,

which had ascended highest from more perfect capillary attraction. On washing, obtained

350 c.c. green liquid, of neutral reaction, with a specific gravity of 1.016, which contains

a considerable quantity of bile, traces of serum-albumin, and practically nothing else.

"{B) Internal Dressings.—The internal dressings, especially those used for packing

the wound, yielded 200 c.c. of a yellowish-white, creamy liquid, of slightly acid reaction,

due to lactic acid. Specific gravity, 1.023. On standing, this gave a heavy white precipi-

tate containing pus-corpuscles (Donne's test). The supernatant liquid is strongly albu-

minous, and contains mainly serum-albumin with a small amount of peptone.

"Bile was present in small quantity; chlorids ; phosphates, as salts of the alkali; urea,

in minute traces only; fat, traces only; blood, in minute traces only (guaiac test); sugar

was not present.

"The results of the approximate analysis would indicate that the liquid is a mixture

of lymph and bile containing large numbers of pus-corpuscles. The examination was made
twenty hours after the liquid was obtained. The trace of acidity is attributed to bacterial

decomposition after removal from the body."

On November 9, 1895, I received the following report from Dr. Webster:

"In reply to your inquiry regarding my brother's health, I am pleased to write you

that he gained 40 pounds in weight in forty days after leaving the hospital, and has not

missed one hour's work since recovery."

Remarks.—The operating space was small, and the application of

sutures in the common duct difficult. For this purpose small, rounded,
curved needles are necessary. If the wall of the duct is thin or normal,
it is not easy to close the duct hermetically.

The liver was normal in color, little if any enlarged, and its borders

were not rounded. On the upper surface of the right lobe I could feel

numerous (50 or more) small, superficial, hard or resistant nodules,

from the size of a pin's head to that of a split-pea. They could be
seen as slight prominences over the surface of the liver. The liver tissue

was perhaps a trifle darker than normal, but neither whitish, yellowish,

nor green. When I felt these nodules before I had found the stone in

the common duct I feared they were malignant metastatic tumors in the

liver, due to a primary tumor somewhere around the hilus; but their

large number, uniformly small size and color, made me consider them
peripheral dilatations of the small bile-ducts. This was made certain

by finding stones in the common duct. The nodules were not dis-

tributed all over the liver—none could be found on the lower surface;

they were limited to a territory the size of the palm of the hand on the
convex surface of the right lobe, and each was almost in contact with
the otiiers. My belief is that a large branch of the hepatic duct had
been occluded by a stone, possibly by the smaller one (No. 4), or a
stone which I did not discover. It may thus be well, as was done in

this case, to pass an elastic bougie or probe and attempt to dislodge a
stone situated higher up in the larger ducts of the liver. The increased

flow of bile toward the end of the operation, at the time of incision and
suture of the common duct, may have been due to the successive evacua-
tion of a distended and overburdened territory of peripheral bile-ducts.
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and it is more than likely that the creamy fluid so abundantly dis-

charged in the early part of the after-treatment was the contents of

these dilated peripheral bile-ducts, which contained not bile, but an
acholic serous fluid.

The peculiar nodulated condition found in the lower right half of the

upper surface of the right lobe of the liver was due to dilatation of the

distal ends of the bile-ducts. Courvoisier mentions one case in the

literature in which the superficial branches of the bile-ducts presented

a varicosed appearance, and 4 cases in which the superficial terminal

bile-ducts were transformed into small cysts the size of a cherry, pro-

truding from the convex surface of the liver. It is natural that large

quantities of bile should be evacuated even during the operation, after

the opening of the common duct, and that the flow of bile should be

considerable for several days thereafter. In such cases it might be

advisable not to close the common duct entirely, so that evacuation

of bile might be permitted through the wound.
Another remarkable phenomenon observed in this case was the dis-

charge of large quantities of a milky fluid which did not contain bile-

pigments, and which was characteristic of the acholic condition.

Courvoisier found in the literature 10 cases of hydrops ot the biliary

ducts, which were filled with a watery, colorless, or slightly mucoid
fluid which did not possess any of the characteristics of bile. In these 10

cases the entire system of the biliary tract, possibly with the exception

of the gall-bladder, was filled with a hydropic fluid of this nature. In

none of these 10 cases was the obstruction due to stone, but to tumors

within or outside of the common duct, or to obliteration of the duct

in one case. He explains the acholia by assuming that cessation of the

secretion of bile may, under certain circumstances, be caused by high

pressure on the liver-cells due to the stagnation of bile behind the

obstruction. In this case the acholia was partial, and was caused by a

stone, probably a small stone, which was at last removed and dislodged

by introduction of the probe high up through the hepatic duct into one

of its branches. This phenomenon is remarkable in both these respects,

as it is the only observation of the kind on record.

As the patient has had no disturbing symptoms up to the present

time,—eight months after the operation,—and as the acholic territory

became entirely empty shortly after the operation, it is not likely that

a stone which had not been removed could have caused the localized

dilatation of the ducts, nor that the acholic fluid could have come from

any other territory than that of the dilated ducts. Professor Morgan
thought that the fluid might be pancreatic, from division of the pan-

creatic duct during the operation; but the incision in the common duct

was nearly an inch from the pancreatic duct, and the fluid was shown
to be non-pancreatic by the chemical examination made by Dr. Miller

and reported above.

When it is impossible to close the common duct by suture so that no

bile escapes, thorough drainage is important, namely, a rubber drain up

to the sutured wound in the duct, carefully packing gauze around it.
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not only in the hilus, but out toward the stomach to the left, toward the

flexure of the colon to the right, and to the transverse colon downward.

This packing should be done before the closure of the abdominal wall is

commenced, while the liver is still being held up by the assistants, so

that the nooks and corners to be packed may be clearly seen; a suffi-

ciently large opening should also be left in the abdominal wound to

allow free exit for the bile through the tube and packing.

Case V.

—

Six attacks of biliary colic since December, 189^, the later ones followed by

icterus; frequent short attacks of pain in epigastrium; slight icterus; loss of weight, 23 pounds;

no tumor in region of gall-bladder; diagnosis, stone in common duct; operation; adhesions

to gall-bladder; enlarged glands in hilus; no stone found; change of diagnosis to malignant

tumor in head of pancreas; cholecystenterostomy with Murphy button; death on fourth day,

probably from cholemia; autopsy, no malignant tumor; small gall-stone size of a cherry-stone

found in diverticulum of Vater.

P. W., railroad clerk, aged twenty-five years, was admitted to Emergency Hospital

May 18, 1895. Family history negative, with the exception of his paternal grandfather,

who, in the course of an illness of three weeks, during which he was much jaundiced and

had excruciating pain in the region of the liver, passed a number of gall-stones.

The patient had the ordinary diseases of childhood, and has had two attacks of

gonorrhea. Hei also had typhoid fever five years ago. He seldom drinks liquor, never to

excess; uses tobacco sparingly; has a good appetite and no cough. Has never suffered

from any accident; is generally constipated.

The present illness commenced in December, 1894, when he was awakened early one

morning by a slight, dull aching pain in the epigastric region. The pain continued quite

severe in character, notwithstanding a warm compress, for about nine hours, when it

suddenly disappeared. This time he did not notice that he was jaundiced. The character

of the pain in this attack was somewhat paroxysmal. Each paroxysm would last from

ten to fifteen minutes, and would be followed by an interval of from half an hour to an

hour and a half. The second attack occurred about the last of February, 1895. It

commenced early one morning. The pain gradually increased in severity, and then sud-

denly disappeared, exactly as in the former attack. This attack lasted about twelve hours,

but for six or seven days afterward he felt more or less ill and his appetite was poor. He
did not notice any jaundice. The pain was localized in the epigastric region, in a territory

about 3 inches in diameter. The third attack occurred on March 28th. In the morning

of that day he had a disagreeable feeling, accompanied by fleeting pains in the epigastric

region. In the afternoon he felt cold and chilly, but had no distinct chill. About 3.30

p. M. the pain began to increase rapidly in severity and soon became intense. After about

fifteen minutes it suddenly disappeared. About two hours later he had another paroxysm,

but not so severe as the first. This attack was not accompanied by jaundice. Three

days later, while he was on his way home, he vomited three times on the train and per-

spired profusely. He had no pain, but had three very loose movements of the bowels.

The next day he did not feel well, but had no pain.

The following day the fourth attack seized him and persisted for two hours and a

half, but was not so severe as the former attack. During this attack he was not jaundiced,

but his face was discolored. The day after this attack he was decidedly jaundiced, and

the urine was very dark. He had painful attacks once or twice during the day. During

the succeeding ten days he had an attack of pain every day, which lasted from half an

hour to two hours, at the end of which time it would suddenly disappear. The jaundice

was noticeable for about a week after its appearance. At the end of this period of ten

(lays the pain continued in a less severe form for about five days. On April 19th he had a

y(.n-y severe attack which lasted about three hours, and for two weeks thereafter had less
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severe attacks of pain each day. The pain was always included in a space in the epigastric

region, about 3 inches in diameter.

During the two weeks preceding his admission to the hospital he had three attacks of

pain. The first two were not severe, but the last attack, which occurred on May 14th,

lasted for twelve hours. For the first four hours of this time it was not especially severe,

but from this time on there was constant pain of varying intensity. He vomited three

times during this attack, while the pain was at the maximum, and the vomiting was fol-

lowed by a cessation of pain for about half an hour. He was distinctly jaundiced after

this attack.

The character and intensity of the pain were varied by the patient's position. If he

lay on either side or on his stomach, the pain was increased. When he would lie on the

back, with the right thigh flexed to a right angle and the left leg drawn up and thrown

across the right thigh, or with both thighs flexed as much as possible, or when he would

sit up in bed and draw the knees up to the chin, the pain was less severe. The patient

never tried to stand erect.

After the third attack the urine became very dark, and continued so for about ten

days. After the next attack the duskiness of the urine continued for about five days. On
May 14th it again became very dark, and has remained so up to the present time. On
May 17th he had another slight attack, which lasted only two or three minutes. During

the attacks of pain pressure of any kind was intolerable, and any noise or jarring in or

around the room seemed to increase the pain; pressure during the free intervals, however,

was not attended by pain.

The patient's usual weight is 165 pounds, but on April 15th he weighed only 142

pounds, a loss in weight of 23 pounds.

No stones have ever been found in the feces.

Diagnosis Before Operation.—As the patient had had six distinct attacks of gall-stone

colic, increasing in severity and duration, and increasing also in frequency ; as the pain was

located in the epigastric region, and not in the region of the gall-bladder; as icterus of

medium degree followed the later attacks; as marked emaciation (a loss in weight of

23 pounds) was present; and as there was an absence of tumor or pain in the region of

the gall-bladder, I made a diagnosis of floating gall-stones in the common duct, feeling

certain that this was a typical case, as all the characteristic symptoms were present. I

therefore advised operation.

Operation.—After the usual preparations the operation was performed on May 10th.

The patient was anesthetized by ether, an incision was made over the gall-bladder extend-

ing downward from the lower border of the costal arch to the level of the umbilicus, through

the skin and superficial fascia. The rectus muscle was then separated by blunt dissection,

and an opening made in the peritoneum, which was enlarged to the limits of the wound.

The peritoneum was sutured to the skin, and the intestines protected by large flat sponges.

The wound was now enlarged upward to the costal cartilages and downward to half an

inch below the umbilicus. Extensive adhesions existed between the liver and the surround-

ing organs. These adhesions were loosened with considerable difficulty by blunt dis-

section or division between ligatures, and the common duct, artery, and vein could be

felt by the examining finger passed through the foramen of Winslow. Careful palpation

of the common and cystic ducts was negative, as no stones could be felt. The liver was

then palpated, and hard, round nodules were found on its surface, which felt like dilated

hepatic ducts. The head of the pancreas was enlarged, and I was inclined to attribute

to this fact the symptom of jaundice due to pressure upon the common duct. Some en-

larged lymphatic glands were found—one as large as a horse-chestnut. One of these glands

was removed for examinatit)n. To determine the patency of the common duct, a flexible

sound was passed down through an incision into the gall-bladder, through the cystic duct

into the common duct, and finally into the duodenum.

50
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I now made a diagnosis, which afterward proved to be erroneous, of malignant disease

of the head of the pancreas. I therefore attached the gall-bladder to the jejunum by means

of a medium-sized Murphy button. This procedure was attended with extreme difficulty

on account of the small caliber of the atrophied gall-bladder. The abdomen was then

thoroughly cleansed and two strips of gauze inserted, one above and the other below

the point of anastomosis. The abdominal wound was closed with interrupted sutures,

which were passed through the entire wall. One of these sutures was placed, but not tied.

The ordinary dressings were now applied. The operation occupied two hours.

Twenty-four hours after the operation the temperature began to rise, and four days

later reached 104° F., attended with vomiting, pain, a dry tongue, with no tympanites.

The patient died on the fourth day.

Autopsy.—Upon opening the abdomen no diffused peritonitis was found; the gauze

in the hilus was adherent to the surrounding intestines and stained with bile. There was

no leakage from, or peritonitic exudate around, the cholecystenterostomy. The liver,

together with the stomach, duodenum, pancreas, and a loop of jejunum at the site of the

anastomosis, was removed entire.

The liver was of normal size and appearance; the atrophied gall-bladder was united

with the jejunum by a perfectly tight agglutination at the place of anastomosis.

Careful palpation of the hepaticoduodenal ligament failed to detect any stone or

dilatation of the common duct. The pancreas was normal on palpation, and its head did

not now appear enlarged, nor were any nodules nor abnormally hard territories to be felt

in it.

I now opened the duodenum by a longitudinal incision over the head of the pancreas,

in order to examine the duodenal opening of the common duct. The inner surface of the

duodenum appeared normal, and presented the usual transverse folds. On the inner

surface of the posterior wall of the duodenum, at the point where it crossed the head of

the pancreas, I could now see a small round polypus, 1 cm. in diameter, movable freely

from side to side, but less movable in a vertical direction; it was covered with mucosa,

and was attached to the duodenum posteriorly by a broad base. I supposed this to be

a small submucous lipoma or fibroma, protruding like a polypus into the lumen of the

intestine. Upon closer examination, however, I found, on its convex surface, near the

upper end, the opening into the common duct. A sound passed easily from this opening

into the duct, which appeared of about normal caliber. On passing the sound through the

opening in the duodenal mucosa I felt a slight grating as from a stone at the location of

the supposed polypus. I now made an incision from the opening downward through the

mucosa covering the polypus, and found a gall-stone the size of a cherry-stone (see Fig.

116) in the supposed polypus, which was thus shown to be the diverticulum of Vater dilated

downward so as to form a small pouch wherein the stone was contained. There was ample

room over the stone to allow the passage of a bougie No. 14, French scale, in the common
duct, as had been done during the operation. No other stones were found in the common
duct, cystic duct, or gall-bladder.

Microscopic examination of the liver showed a slight degree of fat-infiltration of the

liver-cells, most of which contained one or more oil-globules, not large enough, however,

to fill the entire liver-cells, the contour of which could almost always be recognized.

The branches of the hepatic vein at the center of the acini were somewhat dilated. The

smallest bile-ducts could be seen to be not dilated and to have normal epithelium. Around

the periacinous branches of the vena porta there was slight infiltration with leukocytes,

but this did not extend from the paravascular spaces out into the acini between the rows

of the liver-cells.

It was thus seen that a slight degree of beginning interstitial hepatitis and a medium

or slight degree of fat infiltration were the only abnormal conditions to be found in the

liver.
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Remarks.—As I found the gall-bladder small, empty, and retracted,

surrounded by the usual characteristic adhesions, I confidently expected
to find a stone in the common duct, and was greatly surprised to find

no stone upon palpation of the hepaticoduodenal ligament. The large

lymph-glands in the ligament were soft; this might have been from
inflammation, as in case of choledochus stones, but might also occur
as a result of sarcoma. As I now found the head of the pancreas unusu-
ally large and firm, I changed my diagnosis, and thought of a tumor
—a carcinoma or sarcoma—in the head of the pancreas, which had
caused the intermittent paroxysms by compression of the common
duct in its course through the head of the pancreas. I therefore opened
the gall-bladder, first, to determine the patency of the common duct,

and, second, to establish a cholecystenterostomy. As the flexible olive-

pointed bougie passed easily down into the duodenum, I thought that

no stone could be present, and that the bougie might have passed by a
tumor in the head of the pancreas large enough to make compression
of the common duct. I resolved upon cholecystenterostomy, because
I expected the tumor in the head of the pancreas to increase in size and
gradually to cause more compression.

The stone, covered with the soft wall of the diverticulum of Vater,

was so small as to escape detection even after the duodenum was opened
at the autopsy. If I had used a metallic instead of a flexible sound, I

might possibly have detected the stone by the grating sensation at

the location of the diverticulum of Vater. Had this been the case, I

would have been able to remove the stone either from the ordinary

incision in the common duct or from the duodenum, after incising the

latter.

The small stone found in this case had a rather roughened, crystalline

surface, with sharp, jagged points, or rather wavy ridges, like a fine saw.

It imparted a feeling of grating or scratching when rubbed over the

skin of the dorsum of the hand. It is possible that this stone would
cause more destruction of epithelium and subsequent inflammation

than the smooth stones found in Case IV.

The hard, swollen condition of the pancreas, and especially of the

head of the pancreas, led me to believe during the operation that a

malignant tumor existed which had caused the biliary obstruction, and
this so much the more as I was unable to detect the small stone in the

diverticulum of Vater. The autopsy demonstrated that the stone was
present, and that no tumor of the pancreas existed; consequently the

swelling or enlargement of the pancreas, which I felt during the opera-

tion, must have been of an inflammatory nature. This is in conformity

with the considerable inflammatory swelling of the lymph-gland, the

size of a small walnut, in the hepaticoduodenal ligament, on the anterior

surface of the common duct. Although I had in other cases found swell-

ings of the lymph-glands in this location as a symptom of the inflam-

mation which probably caused the adhesion between the biliary tract

from the gall-bladder to the end of the common duct, on the one hand,

and all the movable adjacent organs,—the omentum, stomach, trans-
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verse colon, abdominal wall, and duodenum,—on the other, I had

not before observed any marked inflammatory swelling of the pan-

creas.

Similar observations have recently been reported by Riedel in a com-

munication made before the Section on Surgery of the Convention of

Naturalists in Lubeck on September 19, 1895. Riedel found inflam-

matory changes in the pancreas following gall-stone disease, which

caused so considerable a swelling as to give the impression of a large

pancreatic tumor. The author mentioned two cases in which these

apparent tumors disappeared entirely, and a third case in which the

autopsy demonstrated the simple inflammatory character of the tume-

faction.

Case VI.

—

Tuberculosis of knee and shoulder for which resections were made; last

operation three years ago; two years ago, pain in epigastric region; May, 1895, pain over

liver; July, 1895, pain in epigastric region, with icterus; August, 1895, third attack, medium

degree of icterus, emaciation; loss of weight, 53 pounds in seven months; no tumor in region

of gall-bladder; choledochotomy; two large stones and one small stone removed; cholecyst-

otomy; one stone removed; recovery; gained 38 pounds in two months.

Miss A. E. D., aged twenty-four years, was admitted to Passavant Memorial Hos-

pital October 5, 1895. Family history negative. Patient had the ordinary diseases of

childhood; she began to menstruate at the age of sixteen years, and has always been

regular. She was reared at the breast, and has never used cow's milk to any extent.

In 1887 I operated upon her first, making a resection of the right knee-joint on account

of tuberculosis. A second operation was performed six months later. Six months after

this I operated upon her for tuberculosis of the right shoulder-joint, and since that time

I have twice operated upon the right shoulder, the last operation being performed three

years ago.

Her present illness began in 1893, when she had severe epigastric pain of a dull, ach-

ing character. The pain persisted for about a week, but she remained in bed for a week

after this. The pain was accompanied by vomiting attacks, which recurred twice a day.

The patient thinks that she was given emetics, for the vomiting attacks always gave relief,

which continued until she took solid food, when the pain would recur, to be relieved by

another attack of vomiting. During the second week of this illness she had no attacks of

vomiting. At this time she had no trouble with her bowels and was not jaundiced, al-

tliough she thinks her skin was a little darker than usual after the attack. During the

last two years she has had slight attacks of pain, which were usually followed by slight

(liirkening of the skin.

In May, 1895, she had a severe attack, which began suddenly, with dull pain, in-

creased on deep respiration, in the right side, in the region of the costal arch, over the

liver. This pain continued until the latter part of June, but was not attended by vomiting.

The pain then grew worse, and became so severe that on July 1st she was obliged to take

to luT bed. Two days later the attacks of vomiting recurred. She vomited continually

for two weeks upon the slightest provocation—even the ingestion of a few drops of water

would cause an attack. At this time vomiting gave no relief from the pain. The pain

had now extended until the epigastric, hypochondriac, and lumbar regions were included,

and these parts were sore and tender to the touch.

On July Gth she had jaundice for the first time, and this has persisted up to the

present time. She improved slightly, so that she was able to be up and around about

July "^Otli; but on August 5th she had a third and very severe attack, localized in the epi-

g.istrlc'rogion, but without pain In the sides, except at the maximum of the attack. Forced
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vomiting gave her immediate relief, and up to this time she always nauseates herself

before she vomits. This third attack lasted for about two weeks. Since that time she

has had occasional pain, but no continued attack. Solid food always causes or increases

the pain. During the attacks there is great tenderness in the epigastrium, but this tender-

ness disappears with the pain.

There has been a marked diminution of weight. In February, 1895, she weighed 133

pounds; in October, seven months later, she weighed only 80 pounds, a loss of weight of

53 pounds.

Upon examination the patient was found to be very thin, her eyes surrounded by

dark circles; the skin was a dark greenish-yellow, but not distinctly icteric. On account

of her previous history and this bronzing of the skin I thought of Addison's disease, tuber-

culosis of the suprarenal capsules. The thoracic organs were normal, the abdomen flat,

liver dullness normal, no tumor in the region of the gall-bladder. The borders of the liver

could not be distinctly felt. There was no tumor in the epigastrium, and the aorta ap-

peared normal. There was slight tenderness upon deep pressure in the median line mid-

way between the xiphoid appendix and the umbilicus, but it was indistinct, and no swelling

or resistance could be felt. Dr. Conley states that the patient says she has passed many
gall-stones.

Operation.—On October 8th, assisted by Dr. Waters, who administered the ether,

Drs. Brougham and Brown, and in the presence of Dr. Conley, I made a longitudinal

incision, Ij^ inches to the left of the linea alba, in the outer third of the rectus abdominis

muscle. The peritoneum was stitched to the skin from the border of the ribs to the

umbilicus, and later on to 1 inch below this point. A flat sponge was inserted to push back

the omentum. Exploration revealed the border of the liver and the end of the gall-bladder,

the latter appearing as a whitish, empty, folded sac, the end of which protruded like the

end of a finger. It was 13^ cm. in diameter and firm to pressure, as if it were contracted

around a small stone. This led me to believe that the lumen of the gall-bladder was ob-

literated behind a stone lodged in its distal end. The finger could be easily passed down

to the neck of the gall-bladder and the cystic duct, and from here into the foramen of

Winslow. The hepaticoduodenal ligament was palpated between the index-finger and

thumb and two floating stones felt therein, which could be easily moved from the hilus

down to the posterior surface of the duodenum.

The abdominal incision was prolonged to 1 inch below the umbilicus, making the

incision in all 12 or 14 cm. in length, in order to gain operating space without the necessity

of making a transverse incision. The sponge over the stomach was held to the left by the

fingers of an assistant, the liver held up by the fingers of another assistant, and I had my
left index-finger in the foramen of Winslow. The tip of the finger could be seen through

the hepaticogastric ligament above the hepatic artery, which could be seen and its pul-

sations felt. One of the two stones was pressed against the anterior wall of the hepatico-

duodenal ligament, whereupon I saw a blue strip or line above the stone, which I feared

was the vena porta; but upon releasing the pressure I saw a branch passing downward

from this vein, and therefore judged the blue line to be a branch of the vena porta dividing

in the loose layer of the hepaticoduodenal ligament on the anterior wall of the left half of

the dilated ductus choledochus. I now incised the duct over the stone below the upper

horizontal branch and to the left of the descending branch, being g«ided by the stone,

which showed through the wall of the duct, or rather gave the wall of the duct a whitish

appearance. No enlarged lymph-glands were found. When the stone was reached,

clear yellow bile escaped. The first stone was then squeezed out and the second stone

brought into view and pushed out. I then easily inserted my little finger into the ductus

choledochus for a distance of 2 inches behind the duodenum, where I felt a small stone,

and up into the hilus of the liver, where I could feel no stones. By manipulation with the

left third finger in the duodenal half of the duct and the right index-finger and thumb
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on the duodenum and head of the pancreas I could push the small stone out on the end

of the left third finger. I then attempted to bring the stone out into the incision in the

common duct, but it would always slide off the finger. I then introduced a small sharp

spoon-curet, but could not extract the stone with it. Finally, with the left third finger

in the duct and the sharp spoon, I brought the stone out into the wound, where it broke

into small pieces, which were removed in the form of debris.

A flexible bougie. No. 13 French, was now passed through the common duct into the

duodenum, and another bougie up into the liver. A flexible silver probe passed down
through the duct to the duodenum did not pass into the duodenum, but no stones could be

felt, and when the probe was passed up into the liver, no stones could be felt.

The incision in the common duct was closed by five or six silk mucosa sutures and a

continuous suture through the wound in the anterior layer of the hepaticoduodenal liga-

ment. Notwithstanding the introduction of additional sutures, bile still oozed out. The

field of operation in the common duct was now cleansed and packed with sterilized gauze.

As the stone in the end of the gall-bladder was immovable, I now incised the wall of the

gall-bladder over it. The wall was thick, and considerable hemorrhage followed the

incision. The stone, which lay in a bed of mucosa which inclosed it snugly, was now re-

moved, but broke into debris during this process. I introduced my little finger into the

gall-bladder and found it empty, but so contracted as only just to permit my finger, 14

mm. in diameter, to pass down to the cystic duct, where no stone was felt.

A drainage-tube was now inserted into the gall-bladder and gauze packed in over the

wound in the common duct, up between the liver and stomach, and above and below the

drainage-tube, which was passed down to the incision in the ductus choledochus. The
gall-bladder wound was now united to the upper end of the external wound, the lower part

of which was closed. The union of the wound was then completed with the exception of

the opening for drainage-tubes and gauze packing in the wound over the common duct.

The operation lasted an hour and a half. At its close the patient was in good con-

dition with strong pulse. The operation was easy, as there were no adhesions. I feared

tuberculosis, but found the peritoneum normal and no enlarged glands in the hilus of

the liver. I also feared collapse from the cholemia, but the patient bore the operation

well, and five hours afterward was in good condition; pulse 80, strong; no vomiting, and

was anxious to see the stones which had been removed.

October 9th: The patient had a fairly good night; no vomiting. The dressings were

removed and found to be soaked with bile coming mostly from the large tube leading to

the common duct. She vomited a small quantity of bile three times during the day,

and on the day following vomited considerable quantities of bile.

October 11th: She vomited several times very small quantities of bile.

October 12th: Wound was dressed, found to be perfectly clean; no bile was foimd in

the dressings, but only a serous, odorless discharge.

October 13th: A portion of the gauze drain in the gall-bladder and of that passed

down to the common duct was removed. The icterus appeared to be less, and the patient's

general condition was much improved.

October 17th: All the gauze was removed from the gall-bladder wound; patient was

continuously improving.

October 19th: The remainder of the gauze drain and also the drainage-tubes were

removed. No bile in the dressings.

October 21st: Stitches removed, wound in good condition, and the discharge materi-

ally decreased.

December 17th: Wound healed and patient left hospital. She has gained 38 pounds

in weight, looks well, feels well, has a splendid appetite, and feels no pain.

Anatomy.—In attempting to outline the field of operation for the
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common duct and its topographic anatomy, it must be remembered
that when operating we do not have a normal duct to deal with, but a

duct more or less dilated. I, therefore, think it justifiable to use the

specimen here presented as a paradigm, and the exact anatomic rela-

tions between the organs in the hilus of the liver in this specimen will

hold good for the majority of the cases of this kind with which we have
to deal. I have found this to be the case in 4 out of 5 cases in which
I have operated, and think it safe to conclude that the conditions

about to be described will be those generally found. I will describe the

organs in the position in which the operations are made; the patient

lying on the table in the dorsal position, and the anterior border of the

liver held up by assistants, which makes its normally somewhat depen-

dent position almost vertical; that is, the plane of the lower surface

of the liver forms a right angle with the frontal plane of the body.

Thus the vertical position is changed, when the patient is upright, to

a horizontal position. This does not change the relations of right to

left, but changes the anterior or horizontal direction to a vertical or

upright one, and vice versa. The vessels, bile-passages, and duodenum
have been injected with colored paraffin.

The organs to be considered are located between the two folds of the

hepaticoduodenal ligament. This extends from the transverse sulcus,

called the hilus of the liver, downward, and consequently backward to

the transverse colon, the duodenum, and the lesser curvature of the

stomach, from right to left. Its right border is free and forms a free

border between the posterior and anterior surface, being the free border

of the entrance to the cavity of the lesser omentum, the anterior border

of the so-called foramen of Winslow. The posterior surface is the

anterior wall of the beginning of the lesser omental sac, and a finger

introduced at this point will have the bile-ducts, vena porta, and he-

patic artery on its anterior surface. The anterior surface of the ligament

is covered with peritoneum from the large peritoneal cavity, continuous

with the anterior surface of the greater omentum. When the index- and
third fingers of the left hand are passed into the foramen of Winslow
and the thumb laid on the anterior surface of the ligament, the organs

in question will be between the ends of the fingers. The ligament is on
the average 5 to 6 cm. long, 3 to 4 cm. broad; its direction, being the

direction of the common duct, is oblique, and forms an angle of about

54 degrees wuth the frontal plane of the body.

Lymph-glands.—In the loose connective tissue below the anterior

(lower) surface of the ligament are situated from two to four lymph-

glands, usually somewhat enlarged; I have seen them as large as a

walnut. The upper, anterior glands are situated on the vena porta;

the lower, posterior ones, on the anterior surface of the common duct.

In the connective tissue in this locality, and running in the direction of

the common duct, there are three or more branches of the vena porta,

1 to 2 mm. in diameter, 3 to 4 cm. long, and two or three branches of the

hepatic artery of the same length, and about 1 mm. in diameter.

Common Duct.—The common duct is 6 to 7 cm. long, runs in an
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oblique direction, forming an angle of 45 degrees with the frontal plane

of the body, and when it contains a stone or stones, is ordinarily dilated.

It is thus 15 to 20 mm. in diameter, and may be divided into three por-

tions, each 2 to 2^/^ cm. long.

The upper or anterior portion, nearest the hilus, begins at the junc-

tion of the cystic and hepatic ducts. Its upper half is partially covered

with the main trunk of the vena porta, which gradually retreats from its

anterior to its posterior surface, to disappear behind the common duct

at about its middle.

The middle portion has no vena porta on its anterior surface, but the

upper half of the lower or right border is overlapped by the retreating

vena porta. At its upper or left border the hepatic artery passes behind

it on its way to the hilus of the liver, and at this point gives off a branch

which passes forward on the anterior surface of the common duct,

where it divides into two branches, one of which runs upward and to

the right to the cystic duct, the other downward and to the left on the

anterior surface of the lower half of the common duct. This middle

portion of the common duct, the anterior surface of which is not in

relation with the vena porta, is the place of choice for the incision in

choledocholithotomy, as at this point only small branches of the vena

porta and hepatic artery, as already described, are met with—vessels

too small to cause serious or uncontrollable hemorrhage. Its upper

border, together with the right free border of the duodenum and the

hepatic artery, forms a triangular space.

The third, lower, or posterior portion of the duct is almost entirely

hidden by the duodenum, which covers its anterior surface and its entire

upper border for 2 to 2}^ cm., while only 1 to 1^ cm. of its lower border

is covered by the intestine. This part of the duct lies partly in the head

of the pancreas. Its lower end is, as a rule, dilated and forms a culdesac,

usually a little smaller than the duct higher up, and at some place in this

culdesac (the dilated diverticulum Vateri) the opening into the duo-

denum is situated. The possibility of passing a sound down into the

intestine from the incised common duct depends upon the situation of

the duodenal opening in this culdesac, and upon the direction of the

canal through the wall of the duodenum. In some cases it is easy to

pass a sound down, in others impossible, although the opening may allow

free exit to bile (this may be due to valve formation or to the fact that

the probe or bougie is caught in a fold). The head of the pancreas

overlaps or comes down below the lower border of this portion of the

duct for 1 cm. or more.

Vena Porta.—The vena porta commences behind the pancreas, runs

as a trunk 18 mm. in diameter from left to right, slightly upward, first,

beliind the middle portion of the common duct; about its middle it

emerges on the lower or right border of the duct, and runs from here up-

ward and to the right for a distance of 3 to 33^ cm., when it divides into

its hepatic branches. On its way it passes from the posterior surface

around the lower border up on to the anterior surface of the upper por-

tion of the duct, and covers the lower part of this, extending to or a
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little upon the cystic duct. The terminal portion of the vena porta is

situated on the anterior surface of, and consequently covers, the hepatic

duct and its branches. Its termination is about 10 cm. above and to

the right of the end of the cystic duct; in dividing, it gives off a main
branch for the right lobe of the liver at an angle of about 110 degrees,

which passes downward and to the right. This main branch is 13^ cm.
long and 10 to 12 mm. in diameter. From the place of division a branch
for the quadrate lobe, 2 cm. long and 7 mm. in diameter, passes down-
ward, backward, and a little to the left. At the left border and behind
this branch is the bile-duct for this territory of the liver, which is 3 mm.
in diameter. Behind the bend and the upper border of the branch to

the right lobe the upper border of the right branch of the hepatic duct

comes into view. At the place where the trunk of the vena porta curves

around from the lower upon the anterior surface of the common duct it

takes up three other branches which run along this surface.

Hepatic Artery.—From behind the pancreas the hepatic artery, with

a trunk 3 mm. in diameter, passes from left to right into the hepatico-

duodenal ligament, for a distance of 15 mm., from the right border of

the duodenum horizontally to the right until it reaches the common
duct; then on its posterior surface into the hilus of the liver. When it

reaches the common duct it gives off a branch which passes forward to

the anterior surface of the common duct. This branch soon divides into

two or three smaller branches, one running upward and to the right for

the upper part of the common duct and the cystic duct, the others down-
ward and to the left to supply the middle and lower portions of the

common duct.

Cystic Duct.—The cystic duct is about 4 cm. long; its lower half,

which runs upward and to the right in the direction of the common duct,

is 10 mm. in diameter, but gradually diminishes until its diameter is

only 4 mm. Its upper portion runs vertically, forming an obtuse angle

with the lower portion, the concavity being to the left. At its entrance

into the gall-bladder in this specimen it is only 3 mm. in diameter. (In

the specimen here described a round diverticulum, thin walled, 2 cm. in

diameter, was found upon its upper vertical portion.) The upper or

distal half of the cystic duct may be incised in a vertical direction for

the removal of stone at any place in its extent without wounding the

vena porta; the lower or proximal half should be incised for stone as

far from its lower or right border as possible, so as to avoid wounding
the vena porta.

Hepatic Duct and its Branches.—The hepatic duct goes off from the

common duct at the same place as the cystic duct, and bends backward

behind the latter and behind the vena porta and its branches. It is 23^
to 3 cm. long, passes to the right, downward and backward, and then

divides into the branches for the liver. The upper border of the upper

anterior branch to the right lobe can be seen behind and over the border

of the vena porta. The branch to the quadrate lobe can be seen to the

left, behind the corresponding branch of the vena porta. The hepatic

duct is thus situated behind, and is covered by the cystic duct and the
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vena porta. A stone in this duct can therefore scarcely be felt from the

anterior surface through these two organs, and when a floating stone is

pushed or passes up here, it apparently disappears into the liver, and
search and manipulation are required to bring it again down into the

common duct.

Gall-bladder.—The gall-bladder, when distended, is pear-shaped, with

its fundus toward the free border of the liver, which, in its normal con-

dition, it never overlaps, so that it can never be felt when the condition

of the patient is normal (Rheinstein). It is from 8 to 14 cm. long and
3 cm. in diameter. At the entrance to the cystic duct it narrows down
to 3 mm. in diameter. When retracted and atrophic from inflammation

or protracted emptiness and disuse, as in the specimen here described,

it may shrink to a length of 4 cm. and to a diameter of 13^^ cm., or, as

in Case V, to even smaller dimensions.

Remarks.—The descriptive anatomy, as detailed in the text- and
hand-books, differs to a great extent from that just given, partly because

of the pathologic condition of the specimen described—the dilatation of

the common and hepatic ducts and the atrophy of the gall-bladder; but
at the same time the position of the vena porta in its relation to the bile-

ducts is so different from that given by Henle that I hardly think that

the entire difference can be due to the pathologic condition. Henle says

(p. 200) : "The common duct is situated at the right free border of the

hepaticoduodenal ligament, or at the free border which forms the fold

at the entrance of the foramen of Winslow. The hepatic artery is

situated on its left side close to it, and behind both lies the vena porta."

These are entirely different relations between the upper part of the

common duct, and particularly the hepatic duct, from those found by me,
and would naturally lead to the conclusion that any of these ducts might
be incised without risk of opening into the vena porta. From the rela-

tions described by me it will be seen that a stone in the hepatic duct can-

not be cut down upon without passing through the vena porta, with the

exception, perhaps, of a small place at the beginning of the duct and
behind the cystic duct. In the upper half of the common duct it is

unsafe to incise close to the free border of the hepaticoduodenal liga-

ment, because the vena porta here may overlap the right or lower border

of the common duct; and it is only the lower half of the common duct
that lies close to the free border of the ligament, entirely covering the

vena porta. Thus only the lower or right half of the common duct can
be incised without danger of opening into the vena porta.

Pathology.—It has been the general belief that most of the chole-

dochus stones are formed in the gall-bladder and pass secondarily through
the cystic duct down into the common duct. We also know that stones

form in the hepatic branches, and, consequently, in all probability, also

in the hepatic and common ducts. In 62 out of 150 cases one or more
stones were found in the common duct alone. In the remaining 88 cases

stones were found simultaneously in one or more of the biliary passages

(Courvoisier).

The stones in the common duct are ordinarily from 1 to 2 cm. in di-
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ameter; that is, they are on the average larger than the stones in the

gall-bladder. In two-thirds of the cases only one stone has been found;

in the remainder, from two to six, but seldom in large number. The
shape is usually oval, more rarely globular or irregular.

The locality in the common duct where the stones are found (accord-

ing to Courvoisier) is, in 67 per cent, of the cases, the lower or duodenal
portion; in about 15 per cent., in the upper or hepatic portion; and in

the remaining 18 per cent., in the middle portion. I think it is singular

that Courvoisier devotes so little attention to floating stones. He says:

"The stone was sometimes—in 5 cases only out of 150—found movable
in both directions in its culdesac," but does not seem to appreciate that

a stone might float through the entire common duct. As he makes his

deductions from the literature, it is likely that other authors have over-

looked the mobility of the stones in many cases and have simply noted
the place where the stone was found, paying no attention whatever to

the ease with which it could be moved; for instance, from the more
narrow duodenal portion up into the wider upper territory of the com-
mon duct.

The natural and usual effect of a stone in the common duct is occlu-

sion to the passage of bile and subsequent dilatation of the biliary pas-

sages in a proximal direction. Dilatation of the common duct was noted

in 47 out of 200 cases. The duct was dilated from the size of the thumb
up to 2 to 4 cm. in diameter. It was rarely—in 14 cases only—dilated

to a large, cyst-like cavity. The hepatic duct and its intrahepatic

branches were found dilated in 25 per cent, of the cases. While it was
always believed previously that the gall-bladder would be found dilated

in cases of obstruction from choledochus stones, Courvoisier found, in

1890, to his great surprise, that the gall-bladder was atrophic and
more or less empty in 80 per cent, of the cases of choledochus stone and
dilated in only 20 per cent. He explains this curious fact in the follow-

ing manner: Supposing the stones are found in the gall-bladder and
have secondarily emigrated to the common duct, they have caused, while

in the gall-bladder, a chronic inflammation of its walls, terminating in

retraction and atrophy. In support of this view he mentions cases in

which local losses of substance or cicatricial territories indicated pre-

existing gall-stones. But in many cases such traces of local injury are

not found; the cystic duct is open and normal. The atrophy in these

cases, hitherto incomprehensible, is easily explained by the ball-valve

action of a floating choledochus stone at the distal end of the cystic

duct, as described above. This atrophy of the gall-bladder is, as Cour-

voisier has rightly pointed out, so characteristic for choledochus stone

that it is a valuable symptom in the differential diagnosis between stone

and other causes of occlusion of the common duct.

Out of 35 operations for obstruction of the common duct collected

by Courvoisier, 17 were on account of stone and 18 on account of non-

calculous obstructions, strictures, tumors, obstructions within or outside

of the duct, etc. In 4 of the 17 cases of stone the gall-bladder was di-

lated; in 13 it was atrophic. In the 18 cases of non-calculous obstruc-
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tion the gall-bladder was dilated in 16, and in only 2 was there no ec-

tasia.

The contents of the dilated biliary passages is ordinarily bile, either

Fig. 117.

—

a. Right lobe; b, left lobe; c, quadrate lobe; d, lobus Spigelii; e, gall-bladder; /, upper vertical
portion of cystic duct; s. lower oblique fwrtion of cystic duct; h, diverticulum in upper portion of cystic duct;
i, hepatic duct; j, branch of hepatic duct to right lobe; k, branch of hepatic duct to lobus Spigelii; /, common
duct, upper portion; /', common duct, medial portion; /2, common duct, lower portion; m, diverticulum of
Vater; p, duodenum; q, vena porta; g', vena porta branch to right lobe; g', vena porta branch to lobus
Spigelii; q', vena porta branch taking up—g'; q<^ (smaller branches of vena porta from anterior surface of com-
mon duct located in hepaticoduodenal ligament below its anterior peritoneal surface) ; r, trunk of hepatic artery;
r', branch of hepatic artery to anterior surface of common duct, giving off r-; branch of hepatic and cystic
ducts, and r', branch of lower half of common duct; s, pancreas; /, lymph-glands in hepaticoduodenal liga-

ment; P, peritoneal surface of hepaticoduodenal ligament divided and dissected off from vena porta and
common duct; u, vena cava inferior.

normal, light yellow, or thickened and dark. Pus was found in only

a minority of the cases; empyema of the gall-bladder in 8 cases; em-
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pyema of the bile-ducts—that is, suppurative cholangitis—in 5 cases;

and these conditions combined, in 5 out of a total of 18 cases. In 10

cases only the dilated biliary passages contained no bile, but either

watery, colorless, or slightly mucoid fluid, bearing no resemblance to

bile, a condition of acholia ascribed to pressure atrophy of the liver-cells,

depriving them of the faculty of manufacturing bile. In all the 10

cases collected by Courvoisier not one case of gall-stone was found, but
tumors in or outside of the duct, and in 1 case pyemia, were observed.

The relation of the icterus to "gall-stone disease," or gall-stone in

the different parts of the bile-passages, is as follows

:

Stones in the gall-bladder cause no icterus (the so-called "gall-stone

colic" is suppuration of the gall-bladder).

Stones in the cystic duct

—

(a) In the upper proximal half cause no icterus.

(b) In the lower distal half may cause icterus from compression of

the hepatic duct.

Stone in the common duct causes icterus by impaction, obstruction,

or ball-valve action.

Stone in the hepatic duct causes icterus when impacted in a narrow
duct.

Symptoms.—In the attempt to build up a special group of symptoms
characteristic for stone in the common duct we are confronted with cer-

tain difficulties:

1. In nearly one-half of the cases stones are present not only in

the common duct, but also in some other portions of the biliary pas-

sages.

2. Very few authors have attempted to separate the cases of chole-

dochus stone, as a distinct group, from the general gall-stone group, but

have given the symptoms of the entire class. Courvoisier was, I believe,

one of the first to make a separate classification, and I agree with him
that it is possible to differentiate choledochus stone as a distinct class

by means of a somewhat characteristic group of symptoms

:

1. Gall-bladder.—The condition of the gall-bladder, as has already

been stated, furnishes valuable information. Atrophy, or at least ab-

sence of tumor, abscess, or local tenderness in this locality, is charac-

teristic for uncomplicated choledochus stone (Courvoisier).

2. Icterus.—The most important, or, as Courvoisier avers, the car-

dinal, symptom in choledochus obstruction is icterus. It must be pres-

ent when obstruction occurs. Multiple small stones may not obstruct

the flow of bile, but larger stones will do so, either by occlusion of the

lumen of the duct or by ball-valve action. Any one very small stone

may, as in Case V, cause intermittent obstruction by ball-valve

action.

The icterus is rarely continuous and equal in intensity for a long time,

l)ecause a large stone is seldom permanently wedged in the duct. In

cases of choledochus stone the icterus is ordinarily intermittent or re-

mittent.

(a) Intermittent Attacks of Icterus.—A few attacks of relatively short
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duration, separated by free intervals of months or years, are found in

25 per cent, of the cases of choledochus stone. This probably signifies

passage of gall-stones into the duodenum. It is the classic gall-stone

colic with icterus, and is consequently characteristic, not of a larger

Fig. ii8.

—

a Right lobe; b, left lobe; c, quadrate lobe; d, lobus Spigelii; e, gall-gladder; /. upper vertical
portion of cystic duct; g, lower oblique portion of cystic duct; h, diverticulum in upper portion of cystic duct;
I, hepatic duct; ;', branch of hepatic duct to right lobe; k, branch of hepatic duct to lobus Spigelii; /, common
duct, upper portion; /', common duct, medial portion; /=, common duct, lower or duodenal portion; m,
diverticulum of Vatcr; n. stone in diverticulum; o, duodenal opening of common duct; p, duodenum; g,
vena porta; ?', vena porta branch to right lobe; g', vena porta branch to lobus Spigelii; r, trunk of hepatic
artery; •;, pancreas; I, lymph-glands in hepaticoduodenal ligament; u, diverticulum in common duct; v,
vena cava inferior.

stone remaining in the duct, but of smaller stones passing out. The
occnrreuce of icterus with colic as a distinct, rare attack, occurring

occasionally in the history of choledochus stone, speaks for gall-stone
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disease in general, as compared with other causes of obstruction, such

as tumor, compression, stenosis, etc.

(6) Remittent icterus, on the other hand, shght and, as we might say,

incomplete attacks of icterus, occurring as often as once or twice a week,

is characteristic of stone in the common duct, and, in my opinion, of

floating choledochus stone. This remittence is such that the icterus

varies in intensity. In the short interval between attacks of complete
occlusion, with a day or two of clay-colored stools, followed by the

presence of bile in the passages, the skin becomes less yellow, but
another occlusion takes place before the icteric color has had time to

disappear entirely.

In rare cases the icterus may temporarily disappear because of a

longer interval between attacks, or because of a shorter period of occlu-

sion—one day, for example. In such cases the icterus is incomplete,

the skin may be yellowish, but the conjunctiva normal, with bile in the

urine, and the interval may be sufficiently long to allow even this slight

icterus to disappear temporarily.

Cruveilhier gives the following explanation of remittent icterus:

During the attack of complete icterus with clay-colored stools the stone

is tightly grasped by or wedged in the wall of the common duct, and
complete occlusion occurs. Accumulation of bile on the proximal or

liver side of the stone causes dilatation of the duct on this side; the

wall is pressed away from the stone, some bile is thereby permitted to

pass down, and a state of incomplete occlusion ensues, with bile-colored

stools and decrease of the icterus. The distention of the duct on the

proximal side of the stone subsides, the wall again contracts closely over

the stone, and the preparation for another exacerbation is now complete.

Courvoisier found in the literature 12 cases of this form of remittent

icterus in which autopsies were obtained; in 9 cases choledochus stone

was found, and in 3 a tumor was found in the duct. He thinks that

Cruveilhier is right, and considers his explanation "plausible" for the

cases of tumor in the duct and for some cases of single or multiple large

stone when immovably fixed or situated in a locally dilated portion of

the duct. His explanation cannot, however, in my opinion be accepted

for small stones, when a stone, for example, 1 cm. in diameter, is located

in a duct 2 cm. in diameter, or when a stone is present which is movable

or floating not only during the attack of icterus (as in my Case I), but

also during the intervals between attacks (as in the cases in which I

operated). In such cases—and I believe them to be vastly in the ma-
jority—the frequency of the attacks of incomplete icterus or the remit-

tence of the icterus cannot be explained in any other way than by ball-

valve action.

The exacerbation in the remittent icterus not infrequently follows a

heavy meal. A distended stomach adherent to the hilus of the liver

or the wall of the gall-bladder, as we so often find it in these cases, is

likely so to displace the floating stone as to bring on an attack, by

pushing the stone down into the culdesac in the duodenal end of the

duct—the diverticulum of Vater.
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Fig. 1 19.—Field of operation: i, Wound through abdominal wall; 2, parietal peritoneum sutured to skin;

3, right lobe of liver, lower surface; 4, quadrate lobe of liver; 5, suspensory ligament of liver; 6, gall-

bladder; 7, cystic duct; 8, hepatic duct; g, common duct; 10, branch of hepatic duct to lobus Spigelii; 11,

trunk of vena porta; 12, branches of vena porta to right lobe; 13, branches of vena porta to lobus Spigelii;

14, small branch of vena porta in hepaticoduodenal ligament; 15, hepatic artery; 16, branches of hepatic
artery to hepaticoduodenal ligament; 17, lymph-glands in hepaticoduodenal ligament; i8, duodenum; 19,
entrance to foramen of VVinslow; 20, hepaticocolicligament; 21, transverse colon.
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If Courvoisier's explanation is correct, the increased secretion of bile

following a heavy meal would act in an opposite manner and would
cause an existing attack to disappear by permitting some bile to pass by
the obstructing stone.

I might even go so far as to say that the frequently repeated incom-

plete attacks of icterus—the remittent icterus—rather indicate chole-

dochus stone and ball-valve action from a floating stone.

Is icterus present in cholelithiasis outside of the common and hepatic

ducts? In stones of the gall-bladder, with or without inflammation,

it is not present. If the stone enter the dilated cystic duct, it may, by
its size or possibly by pericystic inflammation, cause compression of the

hepatic duct and icterus. This would explain those cases of stone in

the gall-bladder in which icterus is present and removal of the stones by
cholecystotomy effects a cure. In some cases the cystic duct might be

large enough to permit the stones to float down into the common duct

and back into the gall-bladder. Remittent icterus would, of course, be

expected in such cases.

Continuous or remittent icterus persisting for years may be caused by
stone or by non-calculous occlusion. If the icterus exists for two or

more years without cachexia, it is probably due to stone, because a

malignant tumor in the duct or duodenum would cause death in a

shorter time. Lawson Tait states that intense icterus lasting for years

speaks for stone in contradistinction to tumor. Courvoisier, from his

investigation of the literature, arrives at a diametrically opposite con-

clusion. Intense and continuous icterus, on the whole, speaks for tu-

mor; but Lawson Tait is correct in stating that icterus extending over a

number of years is presumptive evidence of stone. This explanation

will render possible the reconciliation of the opinions of both these

authors.

3. Colic.—It is generally conceded that colic is a capital symptom of

stone in the biliary passages. In 80 cases of obstruction from chole-

dochus stones collected by Courvoisier he found colic in 51, or 63.7 per

cent.; the symptom was not mentioned in 19, or 23.7 per cent.; and it

was positively stated to be absent in 10, or 12.5 per cent. In 74 cases

of obstruction from tumors colic was noted in only 9 cases, or 12.2 per

cent., and was absent in 65, or 87.8 per cent. Thus it will be seen that

colic speaks strongly for choledochus stone as the cause of occlusion, as

opposed to tumors.

Preceding attacks of colic indicate choledochus stone which has

passed into the duodenum. Courvoisier states that in 51 cases of chole-

dochus stone colic stones were found in the feces in only 5 cases.

Colic is a natural companion to icterus of sudden onset, but continued

attacks of colic and icterus speak for occlusion from stone in the common
duct, either temporary, when the stone passes down into the duodenum,
which is relatively rare; remittent, in floating choledochus stones,

which is common; or, finally, permanent, when the stone is impacted

and causes complete permanent occlusion, which is also rare.

4. Localization of Pain.—In the cases of stone in the common duct
51
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the pain, according to my observation, is seldom localized in the region

of the gall-bladder or in the right hypochondrium, unless concomitant

inflammation of the gall-bladder, caused by stones in that viscus, is

present. I found the pain located in the epigastrium in Cases II, III,

and V; in III and V there was simultaneous pain in the region of the

gall-bladder. The pain was located in both lumbar regions in Case VI

;

equally in both hypochondriac regions in Cases V and VI; and in the

lower part of the back or lower dorsal region in Cases I, II, III, and VI.

I consider this localization of pain outside of the gall-bladder as a

characteristic symptom of floating choledochus stone.

5. Remittent Pain.—The frequent remittence of pain, either slow or

sudden in onset, and suddenly disappearing, attended by a flow of bile,

but with no stone in the feces, signifies a single stone or a few stones that

do not pass through, but float in a dilated common duct. The attacks

of colic or pain in the course of the disease become more and more fre-

quent—from once or twice a month to once or twice a week, and in some
cases even daily. In Case II the attack of pain lasted for ten hours ; in

Case V, from half an hour to two hours.

6. Vomiting.—Vomiting was present in Cases I, II, III, and V. In

Case VI the patient experienced relief from vomiting—so much so that

she was accustomed to produce vomiting in order to gain relief from
the pain.

7. Relief of Pain in Certain Positions.—The pain is frequently re-

lieved and the attack brought to an end by changes of position, which
probably displace the floating stone, or by the maintenance of some one
position. In Case IV the patient obtained relief by lying on the stom-

ach; in Case VI, by inducing vomiting; in Case V, by flexing the thighs

upon the abdomen.
8. Loss of Weight.—An important and characteristic symptom I have

found to be the rapid and considerable loss of weight, which cannot be
explained by fever, as fever is either absent or of only slight degree; by
sepsis in the bile, as the bile may be aseptic, as in Case IV, or by the

severity of the icterus, as icterus is frequently slight, and as the feces

are intermittently or generally bile-colored. The loss of weight must,

in my opinion, be attributed to intermittent, frequent ptomain intoxi-

cation,—that is, bile absorption,—as well as to disturbed digestion.

The loss of weight is characteristic and rapid, and after the operation

the patient rapidly regains weight. In Case I the loss of weight was
60 pounds ; in Case II the patient lost 15 pounds in ten weeks, but after

the operation gained 50 pounds in three months; in Case III the patient

lost 50 j)ounds, and after the operation gained 20 pounds in three months;
in Case IV the patient lost 25 pounds in seventeen days, and after the

operation gained 40 pounds in forty days ; in Case V the patient lost 25

pounds; and in Case VI the patient lost 53 pounds, and since the opera-

tion has gained 38 pounds in weight. In Czerny's Case XX, reported

by INlermann, the patient lost 36 pounds, and after the operation gained

40 pounds in nine months ; in Case XXI the patient gained 4 pounds in
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one month after the operation; and in Case XXII there was a loss of

weight of 25 pounds.

9. Fever.—Intermittent or remittent biliary fever ordinarily follows

or precedes the attacks of colic and icterus. It is not yet decided

whether this rise in temperature is due to absorption of retained aseptic

bile, or whether the microbic invasion from the intestine, which infects

the bile, causes inflammation of the wall of the duct, thus making the

fever septic. Charcot described an intermittent hepatic fever due to

absorption of retained aseptic bile. Schiippel is inclined to believe

that inflammation—that is, infection from microbes—is essential in the

causation of fever. Courvoisier, after analyzing the cases collected from
the literature, found fever in 25 per cent, of the cases of occlusion from
stone, and only in 10 percent, of the cases of occlusion due to other causes.

In all these latter cases he found a well-defined microbic cause for the

fever. He, therefore, accepts Schiippel's opinion in this regard. Acor-

imbini believes that the fever is caused by bacteria which enter the bile-

passages from the duodenum or from the circulation. He states that the

Bacterium coli communis is normally found in the bile-passages, and is

a factor in the formation of gall-stones. The bacteria cause a desquama-
tive angiocholitis (Dujardin-Beaumetz, Mosler, Naunyn), and the stone

contains the colon bacillus throughout its mass. When the stone has

formed, it causes abrasion of the epithelium of the ducts, and the

microbes enter and cause inflammation of the wall, which leads to the

plastic peritonitis which causes the formation of adhesions between the

peritoneal surfaces of the ducts and the surrounding organs.

It seems to me, however, that we cannot positively deny the possi-

bility of a rise in temperature due to the absorption of aseptic bile caused

by sudden retention from obstruction due to stone. The fever, accord-

ing to R. Schmitz, sometimes precedes the colic, and is consequently the

earliest symptom of occlusion. If bacterial infection and inflammation

of the wall of the ducts cause the fever, why should it cease with the

removal of the obstruction? If infection of the bile contained in the

biliary passages, the bile being the culture-medium for the bacteria con-

tained in the stone, and if the ptomains thereby produced, cause the

fever by their absorption, why should the fever in some cases be the

earliest symptom, even preceding the pain caused by the obstruction?

Furthermore, would we not expect to find, in all cases of stone causing

remittent attacks of fever, that the bile contained some of the microbes,

even the most innocent—the colon bacillus ? In my Case IV the bile from

the common duct was sterile, and yet the attacks of retention were

always accompanied by marked fever.

Operation.—Many operations have been employed for the removal

of stone in the common duct.

Indirect lithotripsy—crushing—leaves debris, some of which may
remain in a pouch in the duct, increase in size, and, as the stone is

always a bacterial depot, may cause inflammation of the wall or even

cholangitis.

Cholecystenterostomy—the formation of an anastomosis between
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the gall-bladder and the jejunum—is possible only when the cystic

duct is patent.

Choledochoduodenostomy is more generally applicable, but it does

not remove the stone, and consequently does not remove the cause of

septic inflammation, even if it removes the retention of bile and icterus.

A patient of Korte's died from cholangitis caused by a choledochus

stone, notwithstanding the existence of a duodenal fistula which per-

mitted free egress to the bile.

Cholecystenterostomy is an operation of necessity when the obstruc-

tion cannot be found or removed. It is never an operation of choice,

and will very rarely be called for in cases of choledochus stone.

Cholecystotomy—it is only in rare cases that a choledochus stone

can be removed through the gall-bladder; namely, when the cystic

duct is so dilated as to permit the passage of the stones back into the

gall-bladder or of a forceps down to grasp or crush the stones. It is

impossible, however, to be sure of removing all the multiple floating

stones through the gall-bladder, as the exploration of the common duct

through its lumen can be accomplished only very imperfectly by a sound

or probe through the gall-bladder.

Perfect, thorough exploration of the common duct should be made
by the finger, and should extend up into the hepatic duct, and this can

be accomplished only by choledochotomy and exploration through the

opening thus made.
The only remaining operation of choice which has a legitimate field,

but is rarely called for, is the transduodenal incision over a stone in the

dilated diverticulum of Vater. One case of this kind is reported by
Pozzi and one by McBurney.

Internal choledochotomy, division of strictures in the common duct

through an opening in the gall-bladder, a successful case of which

Albe has reported, is rarely applicable, and is a dangerous procedure,

as it is an operation in the dark, and there is grave danger of wounding
the vena porta or the hepatic artery. My preference in such cases

would be to make an external choledochotomy and then deal with the

stricture.

Choledochotomy, the choledocholithotomy of Courvoisier, the exci-

sion of the gall-stone from the ductus choledochus, is the operation

of choice which is most commonly indicated, and which effects the most

complete cure. This operation was proposed by Langenbuch in 1884.

Charles T. Parkes, of Chicago, also spoke of the operation in 1885,

and proposed to leave the duct open and drain it by means of a rubber

drainage-tube, or to close the opening in the duct by sutures. Kiimmel,

in 1890, stated that several years before, about the time Langenbuch
proposed the operation of cholecystectomy, he had a patient, a woman
of forty years, in whom, after having extirpated the gall-bladder, he

found a choledochus stone the size of a walnut in the dilated common
duct. He incised the duct, removed the stone, and closed the opening

with sutures. The operation was long and severe, and the patient

died twenty hours after (Courvoisier).
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Courvoisier was the first to perform choledocholithotomy. He had
made the diagnosis of choledochus stone, and had planned the opera-

tion beforehand. He made the first operation on January 22, 1890;

operated on a second patient February 18, 1890, and on a third on March
17, 1890, and all three of these operations were successful.

The remarkable success achieved by Courvoisier immediately se-

cured for choledocholithotomy a place in the front rank of the operation

for choledochus stone.

In 1892 Martig had already collected 27 cases, and in 1895 Mermann
collected 17 additional, making a total of 44 cases of choledochotomy,
with a mortality of 18 per cent.

Technic of Choledocholithotomy.—The operation is not always easy,

and requires at the least one to two hours for its performance. The
wound is necessarily deep, and the operating on the duct has to be done
at the bottom of the wound. The liver is often swollen and hard, and
adhesions are almost always present. Good light is absolutely essential

(Mermann). I prefer daylight to artificial light. Skilled assistants are

necessary, as the liver must be lifted and held up, preferably by the

fingers of an assistant. I prefer this to the method proposed by Studs-

gaard, who had the liver held up by means of a loop of silk passed

through the liver tissue near the border of the organ. (See Fig. 119.)

A. Incision.—An incision of ample length is required in order to

secure operating space, and it is often necessary to supplement the

longitudinal lateral incision with a transverse horizontal one (Czerny).

The peritoneum should then be sutured to the skin.

B. Adhesions.—After the introduction of large flat sponges the adhe-

sions between the gall-bladder, stomach, transverse colon, and the

greater omentum, which are common, should be separated. These

organs, together with the duodenum, are often adherent to the common
duct. These adhesions are often band-like and comparatively easy to

loosen, either by blunt dissection or by division between ligatures, but

they necessarily prolong the operation. In some cases, fortunately

rather rare, the duct is found buried in such extensive and firm masses

of cicatricial tissue that it is impossible to isolate it or even to find the

stone. Thus Korte reports 2 cases of attempted choledochotomy in

which he was unable to isolate the common duct and could not find the

stone. At the autopsy on the first case he found, but not until he had
removed the liver from the body and laid it upon the table, a small

stone in a parietal dilatation of the common duct. In the second case

he tried at the autopsy, first, to find the stone through the wound of

operation, but in vain, and it was not until the liver and surrounding

organs had been removed and laid upon the table for dissection that he

was able to find a stone the size of a bean in the common duct, which

was firmly adherent to the surrounding organs.

C. Examination of the Gall-bladder.—After isolation of the gall-

bladder from the adherent organs it is usually found to be small, atrophic,

and empty; it may even be obliterated, but no reports of this condition

are on record. Professor Frank Billings has, however, told me of two
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cases, when he was present at the operation, in which this condition was
found. In rare cases it is found to be dilated. A distended gall-bladder

should be emptied by aspiration. When stones are found in the gall-

bladder and in the common duct, the stones in the former must be re-

moved by cholecystotomy. I think it sufficient to open the gall-bladder

only when a stone can be felt through its wall. Czerny (Mermann)
considers it necessary to incise the gall-bladder and examine it for stones,

whether stones can be felt through its wall or not.

D. Isolation of the Common Dud.—After loosening the adhesions

to the gall-bladder the cystic duct is exposed, and the attempt should

now be made to lay bare the anterior surface of the hepaticoduodenal

ligament. I have ordinarily found in this locality one or more enlarged

lymph-glands. The ligament should now be laid bare downward and
to the left until the right border of the duodenum is reached. The free

right border of the hepaticoduodenal ligament should now be isolated,

and the foramen of Winslow found. The index-finger of the left hand
should now be passed upward and to the left in the foramen, whereupon
the contents of the ligament, namely, the vena porta, the common duct,

and the hepatic artery, may be palpated between the index-finger and
thumb.

E. Palpation of the stone is made by searching the duct from behind

the duodenum, at about its middle, upward and to the right as far

as the hilus of the liver. A floating stone, if present, is felt at the

duodenal end or elsewhere in the duct, and often slips away when the

attempt is made to engage it between the finger and thumb. It is

easy to find the stone again anywhere in the common duct, but when
it slips up into the hepatic duct it disappears, and may require con-

siderable manipulation to bring it down into the common duct again.

Czerny, in Case XX (reported by Mermann), performed choledochot-

omy without finding a stone, but removed two stones from the gall-

bladder by ideal cholecystotomy. In Case XLI biliary colic existed

for one week five months prior to the operation. The icterus gradually

decreased. The patient was emaciated, had lost 36 pounds in weight,

and was sleepless. On three occasions small gall-stones were found
in the feces. The patient was pronouncedly icteric, and the feces

acholic. A median incision was made, and the gall-bladder found

to be atrophied. During the loosening of adhesions to the greatly

tlilated hepatic and common ducts a sudden flow of bile occurred, and,

as Mermann states, "consequently a tear or an opening in the common
duct." The operator felt, through the walls, a stone, which was easily

displaced and slipped or floated up under the liver. No stone could be

found after exploration with the sharp spoon and the forceps, but only

old, blackish-green coagula were brought out. (This, I think, was the

crushed stone, as in my Case VI I encountered a small third stone,

which I could feel with the tip of my finger in the wound, but could

not dislodge into the wound by manipulation of the hepaticoduodenal

ligament.) The operator searched for the choledochus stone for an
hour, but could not find it. The ductus choledochus was sutured and
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tamponed; on the second day the drain was removed. The operation

lasted two hours; the patient was out of bed in three weeks, and in

nine months after the operation had gained 40 pounds in weight.

Mermann remarks: "Where did the stone that disappeared under
the palpating finger, and could not be found, although searched for for

an hour, go to? It is not clear; it was not found in the feces. It has

probably not remained, as the patient recovered, and was well nine

months after the operation. The stone was the size of a pea, and could

hardly have passed into the gall-bladder, as the caliber of the cystic

duct was not sufficient to permit this." My own idea is that the stone

was either crushed during palpation between the thumb and finger or

by the sharp spoon, and that the blackish-green coagula were simply

the debris of the crushed stone.

The field of operation should now be surrounded by three, four, or

five large flat sponges.

F. Fixation of the stone at the place of intended incision is made by
grasping the stone between the finger and thumb, and holding or push-

ing it up against the anterior surface of the duct. When the stone is

floating, and we are consequently able to select the point of incision

into the duct, it should be moved to the anterior surface of the left or

lower half of the duct close to the duodenum. When the stone is yellow,

we can sometimes see it shining through the thin wall of the duct. In

order to ascertain whether a stone or a tumor of the duct is present,

a needle should be passed in, which will grate upon the stone.

G. The incision in the duct should be 1^ to 3 cm. long, and in the

direction of the axis of the duct, over the surface of the stone, which

should present in the opening and should then be lifted out. The
removal of the stone is ordinarily followed by a flow of bile, from which

cultures should always be made. The place of incision in case of float-

ing stone can be chosen, and should be, as I have already pointed out

in the anatomy, in the duodenal portion of the duct, to avoid wounding
the vena porta.

H. Exploration of the duct through the wound in it may be made with

the finger; in the majority of cases the duct is sufficiently dilated to

admit the little finger. It is my custom to explore in both directions:

down behind the duodenum and up into the hepatic duct. By this

means a small stone not felt upon external palpation of the hepatico-

duodenal ligament may be discovered and extracted.

/. Extraction of Stones.—Stones of the common duct can usually be

pushed up into the opening by manipulation and will then slide out, or

they may be removed by forceps or lifted out by sliding a sharp spoon

behind them, or may be crushed and the debris removed by the sharp

spoon. I have had made for this purpose a sharp spoon with a long,

flexible handle, which may be bent in any position for the removal of

the .stone from the duct.

/. Sounding the common and hepatic ducts for stone should be ac-

complished with a metal probe, which, upon touching the stone, imparts

a grating sensation. For this purpose I employ a silver uterine probe.
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A stone may also be dislodged by this means from the hepatic duct, as

in my Case IV.

K. Probing to ascertain if the opening or passage down into the

duodenum is free cannot always be accomplished, not because of an
obstructing stone or stricture, but because the sound may meet a fold

of mucosa in the dilated common duct. As bile passes after the removal

of the stone, as we know from the remittence of the obstruction symp-
toms, any further attempt at opening the passage into the duodenum
by means of the probe is unnecessary.

L. Closure of the wounci in the common duct should be accomplished

by a double row of sutures: an inner row through the muscular and
external coats of the wall of the duct, but not penetrating the mucosa;

and an outer row, including or taking in the peritoneum of the anterior

wall of the hepaticoduodenal ligament, I usually leave the sutures long,

in order to hold up the wound in the duct during the insertion of the

following sutures. The insertion of sutures is easy when the wall of the

duct is thickened, but difficult when the wall is thin, as the needle pene-

trates the mucosa and bile flows through the needle-punctures. The
outer row of sutures may stop the flow of bile, but it is sometimes im-

possible to seal the wound hermetically, however carefully the sutures

may be applied. In two of my cases no bile exuded from the wound,
but in others, which terminated as favorably, there was a discharge of

bile for a limited time—a much shorter time than obtained in the

majority of my cases of ordinary cholecystotomy.

M. Drainage is accomplished by a rubber drainage-tube passed

down to the wound in the duct, and gauze drains inserted one above
and the other below the rubber drainage-tube. When the gall-bladder

is opened, and instead of being closed is united to the abdominal wall, I

drain the gall-bladder by a rubber drain only, and unite the abdominal
wall below, so as to separate the drains in the gall-bladder and common
duct.

Conclusions

1. In the great majority of cases of stone in the common duct the

duct is dilated and the stone floats in it.

2. Choledochotomy is the operation of choice, and should be em-
ployed whenever applicable, as it is far superior to all other methods of

operation.

3. Choledochotomy is applicable in the vast majority of cases of

stone in the common duct; the cases demanding other operative pro-

cedures are rare.
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AN OPERATION FOR VALVULAR STRICTURE
OF THE URETER *

In cases of hydronephrosis or pyelitis with distention (pyonephrosis)

it is not uncommon to find comparatively narrow or thin-walled, semi-

lunar valves located transversely in the ureter. These ppen upward and

have the same mechanical action as the valves in veins, and stop the

passage of liquid through the ureter on its way from the kidney to the

bladder. These valves are sometimes single and sometimes multiple,

*two or three in the same ureter. They have been depicted in Rayer's

atlas, t and are not uncommonly mentioned in the descriptions of speci-

mens in the literature. They cause a gradually increasing impediment

to the flow of urine, and effect dilatation of the ureter above and usually

near to the valve, so that a ureter with multiple valves will present

as many dilatations and constrictions as there are valves. It is natural

that if small stones form in the kidney, they should be arrested at the

valves.

That such a valve can be successfully operated upon from within the

ureter through a longitudinal incision in the latter is well illustrated in

the following case:

Case.—Synopsis.—In 1880, at the age of seventeen years, probably traumatic right

floating kidney; remittent attacks of pain, reawakened after first pregnancy, in 1885, to dis-

appear for eight years, retvrning in 1893, subsequent to miscarriage, to become intermittent or

almost constant; pyonephrosis, with tumor in region of right kidney; pelviotomy August 6,

1895; removal of four stones from ureter above a valvular stricture: lonaitudinal ureterotomy

over stricture; excision of stricture; plastic operation on ureter; wouyid in pelvis left open for

bougie passed down into ureter; wound healed without fistula in six iceeks; patient well in

March, 1890, seven months later.

Mrs. G., aged thirty-two years, was referred to me by the courtesy of Dr. E. E. Simp-

son, and entered the German Hospital, in my service, August 1, 1895. The patient's

family liistory was good. She had had the ordinary diseases of chihlhood, but was in

other respects in excellent health until her seventeenth year. At this time, after jumping

from a wagon to the ground, she at once experienced pain in the right side, immediately

under the ribs, so severe that she fainted. She was not confined to her bed, and the pain

was not constant, but after an intermission of several days intense pain, lasting from a few

hours to se\eral weeks, would recur. The pain was located in the right hypochondriac

re/jion. No blood was noticed in the urine or stools either immediately following the in-

jury or svibscquently.

Menstruation commenced at the age of eighteen years, and she was fairly regular and

had coniijaratively little pain or discomfort. She married at twenty-one j-ears; has two

* Amer. Jour. Med. Sci., 1896, vol. cxii, p. 657.

t Haver: Traite des Maladies des Reins, Paris, 1837.
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children. After the birth of the first child the pain in the side again became quite severe,

but during her second pregnancy she complained of little pain. The second child was

born three years after the birth of the first, after a tedious labor. On the third or fourth

day she had a chill, followed by fever, and during the six weeks following had fever and

intense pain in the back, the left half of the abdomen, and the joints in various parts of the

body. During the first week after her confinement a large slough, 4 inches in length, ex-

tending from the anus upward over the sacrum, occurred. Five weeks later the gangrenous

tissue was removed, but the wound did not heal for three months and a half. During the

next four years the patient had three miscairiages. At the time of the last miscarriage, in

1893, the patient had the same pain that she had had fifteen years previously in the right

hypochondriac region, ranging to the median line.

The patient was somewhat emaciated; heart and lungs normal; abdominal examina-

tion revealed an obscurely defined tumor in the right side of the abdomen, close to the

umbilicus, 4 inches long by 3 inches wide, dull upon percussion. The tumor was readily

movable to the median line, and backward to the normal position of the kidney, but

attempts to move the tumor

caused considerable pain. Va-

ginal examination showed that

the uterus was somewhat en-

larged but in normal position,

and not freely movable. Pres-

sure over ovaries caused only

slight pain. The urine con-

tained neither albumin nor

sugar.

During the attacks of pain

she urinates frequently, but

passes only small quantities of

urine. The pain always begins

in the right lumbar region, and

from here radiates to the epi-

gastrium, anterior part of chest,

right and left inguinal regions,

and also sometimes into the

leg. She has lost 40 pounds

in weight during the last

seven years.

Diagnosis.—Cystonephrosis of right movable kidney, probably due to stone in kidney

or pelvis. Probably infected.

I therefore advised exploratory incision for drainage and possible removal of stones.

Operation.—On August 6th I operated in the following manner: The patient was

anesthetized with ether and placed on the left side on a cushion. An incision was made
between the twelfth rib and the rim of the pelvis, forward for about 9 inches from tlie

border of the erector spinse muscle (Fig. 120).

The kidney was large, with but little perirenal fat, and was freely movable. Two
small cysts presented on the convex surface of the kidney, about the size of a pea, which

contained clear fluid. A part of the kidney tissue which included these cysts was removed

for examination. After isolation of the pelvis, which I found to be somewhat dilated,

but in which I could feel no stones, I laid bare the ureter and felt a nodular mass 2 inches

l)elow the pelvis. I then incised the pelvis longitudinally, and about an ounce of urine

escaped, from which cultures were made. I could now insert my little finger down into the

dilated ureter for 1 incii without feeling a stone, but upon manipulation of the ureter with

Fig. I20.—Line of incision when wound was nearly healed.
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the other hand I was able to squeeze four stones up into the pelvis and remove them through

the wound in the pelvis (Fig. 121). A sound passed down from the pelvis into the ureter

was arrested 23^ inches below the pelvis, at a point where a somewhat soft thickening was

felt on palpation. A longitudinal incision was now made, ^ inch long, into the ureter

upon the end of the sound above, through and below a transverse valvular stricture. A
probe inserted through the opening in the ureter below the stricture passed easily down
into the bladder. By holding the longitudinal wound open and stretching this part of

the ureter over the index-finger, I clipped off the valvular stricture (Fig. 122) from within

the ureter with scissors, leaving the muscular and internal coats of the ureter intact. I

now made my plastic operation on the ureter* and inserted a flexible bougie. No. 12, from

the wound in the pelvis into the ureter. The wound in the pelvis was left open. Upon

Fig. 121.—Stones from ureter above stricture (natural size).

digital exploration of the calices through the wound in the pelvis I found the calices mod-

erately dilated, and in one of them a small stone, which I removed. No other stones were

found after careful examination. On this account I did not consider it necessary to incise

the kidney on its convex surface. Rubber drainage-tubes were then inserted—one down
to the wound in the ureter, and another to the pelvis of the kidney. These tubes were

surrounded with gauze. The external wound was closed with heavy silk sutures.

The operation occupied two hours. At the close of the operation the patient was in

good condition, pulse strong, respiration good. She vomited twice after the operation.

In the evening she was catheterized, and 2 ounces of dark-brown urine withdrawn. She

complained of severe pain in the wound. During the night she passed 4 ounces of urine,

and toward morning the pain decreased.

Microscopic examination of the valve (Fig. 123) showed that this consisted of firm

Fig. 122.—Circular valve in the ureter (natural size).

fibrillary connective tissue, with normal distribution of vessels (a), no muscular fibers of

the wall extending into it. The free border of the valve looking into the lumen of the

ureter (d) was clad with stratified cylindric and cuboid epithelium (b). The border of

the valve was folded, and thus a cross-section through the bottom of a fold showed an

island of cuboid epithelial cells (c).

August 7th: The patient vomited several times, complained of severe pain in the

afternoon, and passed bloody urine. During the twenty-four hours she passed IGj/^ ounces

of urine. She complained of severe pain in the wound, but was otherwise bright and cheer-

ful. Considerable discharge found in the dressings.

August Stii: Tlie patient passed bloody urine throughout the day and complained of

very severe pain.

* Fengor: Jour. Anier. Med. Assoc, 1894, vol. xxii, p. 335.



VALVULAR STRICTURE OF THE URETER 813

August 9th: The patient had but Uttle pain during the day, and the nausea and
vomiting ceased.

August 10th: The gauze was almost dry, indicating that the urine had passed along

the bougie through the ureter.

August 11th: The patient was perspiring profusely for about half an hour in the even-

ing, and a little later complained of severe pain.

August 12th: Thirty ounces of urine were passed in the twenty-four hours.

August 13th: The patient complains of severe pain. The bougie was removed, but

the drainage-tube allowed to remain in place. In the afternoon she complained of severe

pain.

August loth: The patient complains of sharp pain in the bladder at the close of urina-

tion and also of pain in the wound.

August 30fh: Condition of wound and patient excellent.

August 26th: No urine in the dressing. Drainage-tube to the pelvis of the kidney

removed and tube to the wound in ureter shortened.

September 1st: Drainage-tube removed.

September 8th: The patient sitting up. Feels strong, and is bright and cheerful.

September 20th; The patient left the hospital for her home. The wound was healed,

with the exception of a narrow superficial granulating line.

On March 19, 1896, Dr. Simpson wrote me as follows: "Mrs. G. is doing remarkably

well."

It will be seen that the operation for infected cystonephrosis in this

case was not nephrotomy, as the convex surface of the kidney was not

divided at all. Pelviotomy (opening of the pelvis) was made, partly for

the removal of the stones squeezed up out of the ureter and partly for

the exploration of the ureter and calices.

Exploration of the ureter with the sound led to the detection of the

stricture, a valve, which was excised through a longitudinal opening

in the ureter at its seat. I consider this operation preferable to excision
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of the entire wall of the ureter and invagination after Van Hook's
method, as it is followed by the least possible shortening of the canal.

This point may be of importance if more than valvular stricture should

have to be operated upon.

Exploration of the calices can be made just as well through an in-

cision in a somewhat dilated pelvis when the latter is wide enough to

Ijermit exploration with the finger and sound. For additional security

against leaving stones in hidden calices with narrow entrances it would
be well to explore through the convex surface of the kidney with steel

needles. When this is done in addition to digital exploration through

the pelviotomy wound, I think there is as little risk of overlooking

stones as exists when the convex surface of the kidney is divided. To
avoid dividing the posterior surface of the kidney avoids hemorrhage,

the operation on the pelvis of the kidney being entirely bloodless.

For the local treatment of pyelitis—that is, inflammation of the pelvis

and calices—drainage through the wound in the pelvis will be sufiicient,

at least in ordinary cases of stones and valves in which, by removal of

the cause, we may reasonably expect the pyelitis to come to an end.



RETENTION FROM DISPLACEMENT, BENDING,
AND VALVE FORMATION (OBLIQUE INSER-

TION) IN THE BILIARY TRACT*

In the following paper I wish to call attention to a form of obstruc-

tion of the biliary passages which has as yet received comparatively

little attention, partly because it is not very common, and partly be-

cause a minute study of the anatomic conditions is required to make
us see the real character of the obstruction—namely, bending and valve

formation in the biliary passages.

Schuppel, in his encyclopedic article on the Extrahepatic Bile-

ducts, states that the hepatic duct originates from a right and left

main branch, 5 mm. in diameter, which take up three or four smaller

branches coming in from the longitudinal grooves in the hilus of the

liver. The hepatic duct is 3 cm. long and 6 to 7 mm. in diameter.

The gall-bladder contains, on an average, 50 c.c. of bile; its fundus

is in a line with the anterior border, and in contact with the hypo-

chondrium corresponding with the cartilage of the eighth rib, at the

place where the right parasternal line crosses the arch of the ribs.

The cystic duct is 4.8 cm. long, 4.5 mm. in diameter. At its place

of origin from the neck of the gall-bladder it makes a considerable

—

almost an abrupt—bend. The shape of its lumen is peculiar and dis-

tinct from that of the other biliary passages in that, when it is distended

with fluid, the duct does not present a uniform, smooth tube, but

globular protuberances with furrows between, having a shape similar

to a miniature colon; corresponding to the furrows there are found,

on the inner side of the wall, semilunar valves, folds of the mucous
membrane, the so-called Heister's valves, alternating on one and then

on the other side of the canal at variable distances.

The axis of the canal of the cystic duct will thus be a rather curved

or wavy line. It is evident that this condition will not only predis-

pose to the arrest of gall-stones on their passage through the duct,

but is also apt to favor occlusion by bending and valve-formation,

as this condition is here, so to speak, preexisting.

The common duct is 7 cm. long, and 6 or 7 mm. in diameter. In the

hepaticoduodenal ligament it has the hepatic artery on its right and

the vena porta on its inferior and posterior surface down to the cavity

of the duodenum. Its relations to the head of the j^ancreas are as

follows : (a) It is located in a groove on the posterior surface of the head

* Med. Stand., 1896. vol. xviii, p. 353.
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of the pancreas in 15 out of 22 bodies (O. Wyss) ; or (b) it perforates

the head of the pancreas; that is, it is surrounded by the tissue of the

pancreas on all sides in 7 out of 22 cases. This anatomic condition is

important inasmuch as a swelling of the pancreas will, in the first case,

push the common duct out of the way without compressing it, and only

very considerable enlargement of the pancreas can cause stenosis by
pushing or bending of the duct; while in the second case compression

leading to occlusion may easily take place where the duct passes through

the head of the pancreas.

The intestinal portion of the common duct is 2.4 cm. long, 2 mm. in

diameter, perforates the wall of the duodenum obliquely, first passing

through the muscularis, then running for a while in the submucosa
before it passes through the mucous membrane, which here forms the

so-called caruncula duodenalis major, through which it enters the duo-

denum. While running in the submucosa of the duodenum it takes

up the pancreatic duct at an acute angle 8 or 10 mm. before it enters

the duodenal caruncle. The opening or canal through the latter is

called the porus biliarius. This main trunk, 8 to 10 mm. in length,

is the so-called Vater's diverticulum.

When we examine into the mechanism of occlusion of the bile-

passages as given by Schiippel, we find it arranged as follows

:

1. Obstruction from within, (a) Bodies that fill the lumen, gall-

stones, parasites, echinococcus, ascaris, Distomum hepaticum. (6)

Cicatricial strictures following local inflammations of the mucosa,
causing or leading to either complete occlusion, that is, obliteration,

or stricture formation, (c) Tumors within the bile-ducts—benignant

or malignant.

2. Obstruction from without. Compression from masses of ci-

catricial tissue or adhesions, the result of chronic inflammation, peri-

tonitis, or perihepatitis.

3. Finally, as has been especially stated by Niemeyer, deviations

of the bile-ducts in the hilus from displacement caused by peritonitic

adhesions between the hilus of the liver and the neighboring organs,

colon, omentum, duodenum, stomach, abdominal wall. Virchow has

pointed to similar conditions due to pregnancy and other causes.

I shall call attention at this time only to the last group. Virchow
was probably the first definitely to call attention to retention from bend-
ing of the bile-ducts. He states that in women with corset-liver-lobe

and with considerable atrophy of the liver tissue in a line with the pres-

sure from the ribs he has seen, during pregnancy, that the lobe has been
folded over against the right lobe of the liver, and when the line of

atrophy is located high up near the hilus, the gall-bladder has followed

it, and this bending of the gall-bladder has caused traction on the bile-

ducts, displacement of their shape, and icterus.

Virchow saw a fatal case of severe icterus where the corset-liver-lobe

was turned upward in a patient who was not pregnant, but because of

adhesions between the gall-bladder and the colon which came up on the

anterior surface of the liver, pulling the bile-ducts with it.
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Courvoisier mentions bending of the cystic duct at its origin as a
cause of obstruction of the gall-bladder. He further mentions that the

permanency of a biliary fistula following cholecystostomy with normal
bile-ducts may be due to traction on the gall-bladder and cystic duct
in an abnormal direction (for instance, downward), causing a bend at

the upper end of the ductus choledochus, so that the hepatic duct is in

line with the cystic duct, resulting in all or most of the bile passing out
through the fistula and little or none through the common duct.

Bending of the duodenal portion of the common duct, followed by
unilateral dilatation above and valve formation, the same as in the

urinary passages, has been observed and rightly interpreted by Konitzky.

Seyffert, in a similar case of dilated common duct, speaks briefly of

"ventilartige Verschluss," valve-like occlusion, but does not enter

into any detailed consideration of the subject.

My views on the question, from what I have seen in the cases to be
mentioned below, are the following

:

Bending is most likely to take place at the beginning of the cystic

duct and at the beginning of the duodenal portion of the common duct,

because these are the places where there is a sudden change in the

diameter of the passages. The bending may be caused either by elonga-

tion of the ducts or by traction from adhesions. The obstruction caused

by the bending is here, as in the urinary passages, at the beginning in-

complete, resulting in intermittent retention and consequently in inter-

mittent attacks of the symptoms. The obstruction will be followed by
retention and increased pressure above, resulting in dilatation or hyper-

trophy. Hypertrophy without dilatation I have seen in the gall-

bladder; dilatation sometimes with and sometimes without hyper-

trophy, in the ducts.

Obstruction caused by valve formation will give rise to the same
symptoms as obstruction from other causes, namely, recurrent attacks

of biliary colic without icterus, if the obstruction is above the common
duct; with icterus, if the passage of the bile into the intestine is pre-

vented.

Case I.

—

Bending of the cystic duct.—Synopsis.—Recurrent attacks of pain in region

of gall-bladder for tiventy years; no icterus. Tumor to be felt in region of gall-bladder.

Cholecystectomy. Hypertrophied gall-bladder occluded by bend of cystic duct at its origin.

Cystic duct otherwise normal. Extensive and firm adhesions between the entire biliary tract

and surrounding organs. Recovery from operation. Four months later, relapse of attacks of

pain.

Mrs. M. L., thirty-eight years of age, was admitted to Mercy Hospital in my service

January 8, 1896. The patient's family history was good. She had had the ordinary dis-

eases of childhood. She is married and has two children, aged respectively fifteen and

thirteen. Twenty years ago the patient began to complain of severe pain in the umbilical

region, occurring in attacks at intervals of one or two months, and the attacks lasting four

or five days. Occasionally the attacks terminated with vomiting. The patient was never

jaundiced, and never to her knowledge had clay-colored stools. Early in November,

1895, the attacks became more severe, and without free intervals between the attacks,

constant soreness being present. The appetite failed, and the patient lost 10 pounds in

52
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weight. About this time she noticed a tumor in the abdomen, just above and to the right

of the umbilicus. The tumor moved with respiratory movements, and after palpation it

almost disappeared. The urine was normal, but there was impaction of feces.

The diagnosis lay between carcinoma of the ventricle or transverse colon, inflammation

in and around the gall-bladder, peritoneal tuberculosis, and fecal accumulation. Dr.

Billings made the diagnosis of right movable kidney, and in addition a tumor, probably of

the gall-bladder.

Operation.—On January 17, 1896, I operated in the following manner: The patient

was anesthetized with ether. An incision was made along the outer border of the right

rectus muscle. The gall-bladder presented in the wound, 1 inch below the border of the

liver. It was hard on the sides, but there was fluctuation over the fundus. It was ad-

herent to the transverse colon and pylorus

and the lesser curvature and anterior wall of

the stomach. The adhesions were so firm

that it was necessary to peel off a layer of

the wall of the gall-bladder in order to loosen

the organ. From the feeling of the gall-

bladder I suspected carcinoma, but no carci-

nomatous nodules could be found anywhere

in the surrounding organs. The introduction

of a hypodermic needle brought out no fluid,

because the gall-bladder was afterward found

to contain only a little bloody, gelatinous mu-
cus, and a number of small, irregular, pig-

ment concretions. I could detect no grating

of the needle on stone, but Dr. Morgan no-

ticed a grating which was probably produced

by contact of the needle with one of the pig-

ment concretions.

The gall-bladder was loosened, peeled off

from the liver, and the hemorrhage stopped

by the Paquelin cautery. The cystic duct

was then isolated, ligated, disinfected with

crude carbolic acid, and cut off. The wound
was packed with sterile gauze, which was

brought out of the wound. The patient made
a good recovery and was discharged from the

hospital on February 17th. On the fifth day

after the operation the packing was removed

from the wound and the edges of the wound

approximated.

As .shown by the figure (Fig. 124), theie

is a very considerable hypertrophy of the non-dilated gall-bladder, and the cavity is

smaller than usual, and is partitioned off in three wide spaces with narrow necks be-

tween. It contained about a teaspoonful of reddish, gelatinous mucus, not bile-col-

orcd, in which were foimd a few irregular concretions of inspissated bile-pigment

masses, not gall-stones.

Microscopic examination of the wall shows no distinct hypertrophy of the muscularis,

but the wall consists of a mass of wavy connective tissue, sparsely provided with vessels.

In the paravascular spaces and lymph-spaces are granulation-tissue cells, here and there

in larger groups, showing a chronic lymphangitis and periphlebitis, similar to the condition

I have so often found In the chronic inflammations of the appendix, giving rise to attacks

Fig. 124.—Gall-bladder: i, Fundus; 2, corpus;

,S, cystic duct; 4, lymph-gland; j, mucosa,
thickened and velvety, i to 2 mm. thick; 6, sub-
mucosa, 3, 5, 7 mm. thick; 7, muscularis, 3 to s
mm. thick; 8, small cavity in fundus, 15 mm.
wide, s mm. high, caused by constriction, sepa-
rated from 9, large cavity in corpus, 25 mm.
wide, 33 mm. long, separated by a stricture 15
mm. long from 10, cavity 15 mm. long, 15 mm.
wide, entrance to cystic duct, whose opening is

i.S mm. wide; 11, hard, irregular, bile-pigment
concretions.
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of remittent appendicitis. Near the surface of the gall-bladder, in the place of the serosa,

the accumulation of leukocytes is more dense. The inner wall is covered with a layer of

mucous membrane, in which are a number of tubular glands, on the surface of which is

cuboid and cylindric epithelium.

On the outer wall of the gall-bladder, near the cystic duct, is a swollen lymph-gland

the size of a hazelnut. The cystic duct goes off at a right, or rather at an acute, angle;

its wall is normal, not thickened. Its lumen is 15 mm. wide, and is consequently, if any-

thing, smaller than normal. A probe passes from the cystic duct easily into the gall-

bladder, and at the entrance, at the angle of the bend, the wall forms a valve which has

caused the occlusion.

On May 16th I received a letter from the patient in which she said she had been

gaining steadily until a week previous, when she began to feel very much as she did before

the operation. It therefore seems probable that a second operation will be necessary in

this case.

Remarks.—The choice of operation in this case between leaving and
removing the gall-bladder was easy, as the gall-bladder was evidently

useless and was the seat of inflammation of long standing. The density

of the adhesions of the surrounding organs to the whole tract of bile-

ducts made any further loosening of the adhesions inexpedient; so

much the more as I thought I had the right to expect that the symptoms
would be relieved by division at this point, as the cystic duct was normal.

The return of symptoms, as shown by the letter from the patient, seems

to prove that it belongs to the same class as the 18 cases operated upon
by Riedel, where the pain was caused by adhesions between otherwise

normal bile-passages and the surrounding organs, and in this case it

would seem as if separation of the adhesions from the remainder of

the bile-ducts would be necessary in order to cause permanent cessation

of the symptoms.
Riedel remarks: "But even when the stones have been passed by the

bowel, the patient is not even then sure to be free from attacks of pain

and digestive disturbance, as these symptoms can be caused by adhesions

between neighboring organs and the gall-bladder, which may contain

bile, but is oftentimes pulled into manifold shapes." He also states

that, in addition to 120 cases of gall-stones operated upon in his surgical

clinic, there were 18 patients who were operated upon on account of

attacks of pain caused by adhesions alone. As long as these adhesions

do not cause retention, as in the 18 cases mentioned, the patients retain

their weight and strength, because there are no cholemia and no sepsis.

If infection from retention in the gall-bladder has been the cause of the

pericystitis, we may expect to find the remaining adhesions less dense,

and easier to separate.

The reason why, in this case, the symptoms should persist, while

the remaining adhesions after the apparent removal of the cause should

yet cause recurrent attacks of pain, is as yet unknown to us. As Riedel

remarks: "Why is it that thousands of patients walk around with their

adhesions without ever dreaming of their existence, and a few only have

to suffer all the time from identical adhesions?"
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Case II.

—

Bending of the duodenal 'portion of the common duct without dilatation above.

—Synopsis.—Intermittent attacks of pain in right hypochondriac region, with vomiting and

jaundice for eight years. Three or four months previous to the operation a gall-stone passed

by the bowels. Since that time, increasing frequency of attacks. Operation between attacks.

Icterus present. No gall-stones in biliary passages. Gall-bladder slightly thickened, but

Fig. 125.—Gall-bladder adherent to fundus.

otherwise normal. Dilatation of cystic duct. Common duct not dilated. Extensive adhesions

between duodenum and common duct and between descending and ascending portions of duo-

denum. Loosening of all adhesions. Cholecystosiomy. Free passage of a flexible sound

from gall-bladder dowji into duodenum. Recovery.

Mrs. A., twenty-eight years of age, was admitted into Mercy Hospital in my service

Fig. 126.—Bend in cystic duct.

April 20, 189G. The patient's family history was good. She had had the ordinary dis-

eases of childhood, but until 1888 was very healthy. At this time, however, she began to

have si'\ere paroxysms of pain in the right hypochondriac region, radiating toward the

right scapula, accompanied by nausea and vomiting and followed by jaundice, which would

last for about a week. The stools were clay-colored, and there was great tenderness at the
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right costal arch. The first attack lasted for a few hours only, and she felt well until three

months later, when she had a similar attack. These attacks have since recurred at irregu-

lar intervals, which diminished gradually from three months until now they recur every

two to four days.

Although the patient had carefully examined the stools for several years, she found a

gall-stone for the first time in December or January last. She has lost rapidly in weight

and strength since the attacks have recurred so frequently. Her appetite is good; the

bowels are obstinately constipated, but the bowel movements are normal in appearance

and color. During the attacks the patient gets relief only by assuming the knee-chest

position.

Examination.—The patient's skin was slightly icteric, the conjunctivae very slightly

if at all abnormal; the abdomen was lax, as the patient had borne children; the border

of the liver could be felt in normal position right below the costal arch, at the outer border

of the rectus. An indistinct hardness could be felt at the border of the liver. There was

slight tenderness over the gall-bladder and over the entire right half of the epigastric region.

Diagnosis.-—Choledochus obstruction from stones in the duct, one having passed four

months ago. The symptoms were apparently typical; many slight attacks—two or

three per week; the stone passed four months ago, which presented round surfaces and

no facets, and the inflammation of the gall-bladder, which was retracted, but thickened

with adhesions.

I advised choledocholithotomy, and on April 24th, after the usual preparations, I

operated in the following manner: The patient was prepared as usual. Dr. Letourneau

administered the ether, and Drs. Morgan and Rankin assisted.

A lateral longitudinal incision was made from the ribs to the umbilicus, the peritoneum

stitched to the skin, and 18 flat gauze sponges inserted. Upon palpation the fundus of

the gall-bladder was found free in line with the border of the liver. The transverse colon

was adherent to the body of the gall-bladder, close to the fundus (Fig. 125). The pyloric

portion of the duodenum was adherent to the gall-bladder and the transverse colon. The

adhesions were loosened, partly by cutting between the ligatures and partly by blunt dis-

section with the end of the finger and Kocher's sound, and the gall-bladder freed up to the

neck. Below the neck could be seen a transverse swelling, the upper half of the cystic

duct, which went off at a right angle, was 1 cm. broad and 2 to 3 cm. long, and on palpa-

tion was found to be empty—that is, it contained no stones. (See Fig. 126.)

The gall-bladder was empty, the wall slightly thickened. The duodenum was found

to be pushed over so as to cover the hepaticoduodenal ligament, and was loosened by blunt

dissection and pushing with the ends of the fingers so as to expose the territory of the com-

mon duct. When this had been laid bare for Ij^ or 2 inches, the finger passed up

through the foramen of Winslow could feel no stone, but the pancreas was so swollen and

nodular that I suspected cancer.

Upon palpation of the duodenal (anterior) surface of the pancreas through the duo-

denal wall neither stone nor movable polypus could be felt, but only the enlarged hard

lobes of the pancreas. Along the common duct, on its free border, were two lymph-

glands the size of a half hazelnut.

By stretching the common duct I could see it shining through the anterior wall of the

ligament as a whitish band, 7 to 10 mm. broad, little if any dilated. I could also see the

lower half of the cystic duct shining through, beginning at the bent, dilated, horizontal,

upper half of the duct, and going down to the common duct at a right angle with the

upper portion and in line with the common duct.

So far, the examination gave no explanation of the symptoms. Stenosis from the

bend in the dilated and thickened cystic duct might cause pain in the region of the gall-

bladder by reason of retention, but would not cause icterus, and besides this, the gall-

bladder was empty. I thought of carcinoma in the head of the pancreas, but the pancreas
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felt exactly as the inflamed pancreas feels in cases of gall-stone. I sought for stone in

Vater's diverticulum, but could detect no hard, movable body through the duodenal wall.

The pancreas was not freely palpable on both sides of the duodenum because the left

side of the pancreas near the head was covered with a loop of the duodenum—that is, the

ascending portion.

The ascending portion of the duodenum was now loosened from the descending por-

tion; the adhesions were soft and elastic, like a spider's web, and an inch or more below the

nodular left border of the head of the pancreas was encountered.

I thought perhaps the traction on the duodenum from adhesions might cause pain and

possibly icterus, and that by loosening the adhesions and freeing the ascending from the

descending portion of the duodenum the attacks of pain might cease. When this had been

done, I could grasp the head of the pancreas and the duodenum over it with the left index-

finger and thumb, the index-finger being in the foramen of Winslow, and lift the head of

the pancreas and the duodenum a little forward, and could palpate the entire duodenal

surface of the head of the pancreas with the fingers of the right hand. I could detect no

stone, but felt some harder, nodular portions, especially one shown in Fig. 126, between the

two portions of the duodenum.

I then passed a long, fine sewing-needle through the side of the pancreas and the hard

nodule into the head of the pancreas and its duodenal portion in the endeavor to discover

a stone in Vater's diverticulum. The fine needle could do no harm, even if it went through

the duodenum. However, after pushing the needle in diflPerent directions from a single

point of insertion I could not detect any stone.

I concluded that no stone could be present except perhaps a small one in Vater's diver-

ticulum, and that there was no carcinoma. The question as to the cause of the icterus and

the measures to be taken to relieve the condition then arose.

I did not want to open either the duodenum or the common duct simply for explora-

tion; I therefore resolved to open the gall-bladder, to attempt to explore the common
duct from this point, and to relieve the icterus and cholemia for the time being by the es-

tablishment of a biliary fistula. <

Sponges were packed entirely around the hilus of the liver, and two loops of heavy

silk, Y2 inch apart, were inserted in the gall-bladder. The wall of the latter was thickened.

The gall-bladder was now incised between the loops. Upon incision, neither bile, pus, nor

other fluid escaped, but after a few minutes a little blood came out, from which cultures

were taken, with negative results. Upon exploration with the little finger no stones were

found in the gall-bladder, whose walls were smooth and velvety.

The common duct was now explored through the gall-bladder. A flexible, olive-

pointed bougie was inserted in the wound in the gall-bladder, but was stopped at the bend

in the cystic duct, which it could not pass. By lifting the liver and making traction upon

the gall-bladder the bent upper half of the cystic duct could be straightened, and by

manipulating the cystic duct with the index-finger (exactly as a finger in the rectum on the

prostate gland can guide a catheter into the bladder) the end of the bougie was passed

through the cystic into the common duct, and, by manipulating the duodenum and head

of the pancreas, was finally passed down into the duodenum.

Digital exploration along the bougie in the gall-bladder, the cystic duct, the common
duct, and for 3 or 4 inches in the duodenum, where it met the lower bend of the duodenum,

failed to detect any stone.

I tlierefore concluded that no stone was present; that the bile-passages and the com-

mon (hict were patent, and that the icterus had been due to bending or oblique insertion of

the intestinal portion of the common duct, which was pulled to one side by the adhesions

between the ascending and descending portions of the duodenum.

The cholecystostomy was completed by uniting the gall-bladder to the parietal peri-

toneum, but not to the skin, by 8 sutures, and packing the wound in the wall outside of the
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opening in the gall-bladder, in which a rubber drainage-tube was inserted. A gauze drain

was also passed down on the couimon duct and the duodenum. The operation required

about two hours. The patients progress was uneventful.

May 1st: The dressings were soaked with bile. The packing below the gall-bladder

was removed, and the stitches tightened. The wound was clean.

May 4th: The stitches were removed; the wound had united perfectly. The dress-

ings were saturated with bile. The packing around the tube was removed, and new

packing in.serted.

May 6fh: Very little bile in the dressings.

May 8th: No bile in dressings, and icterus disappearing.

May 11th: Tube removed. Dressings slightly stained with bile. Light packing in-

serted and the stitch tightened.

May 13th: Dressings stained with bile and wound closing.

May 17th: The patient has been out of bed for six days, has had no pain since opera-

tion; can walk about, is up all day, and can eat anything. The stools are normal. The
dressings are slightly tinged with bile and serum. The skin and sclerotics are normal in

color. Two weeks later biliary fistula finally closed.

Remarks.—Could the stone which had passed four months prior

to the operation and had caused adhesions—that is, local plastic periton-

itis on the surface of the biliary passages and the pancreas—have left

adhesions uniting the ascending and descending portions of the duo-

denum over the head of the pancreas, producing a displacement sufficient

to cause pain? This was possible. Could this condition also have

caused recurrent retention of bile and icterus by deviation or displace-

ment of the direction of the duodenal portion of the common duct or

the papilla, or must there of necessity be a small stone in Vater's diver-

ticulum to account for the icterus?

The plastic peritonitis on the left half of the head of the pancreas

caused the here otherwise movable descending portion of the duodenum
to adhere to its surface and become still more firmly fixed by additional

adhesions to the ascending portion of the duodenum.
Could the immobilization of the duodenum have caused the difficult

passage of ingesta and the duodenitis? Duodenitis would not give

rise to such frequent attacks of pain. A mechanical cause for the fre-

quent attacks would be much more likely, but in a former observation

(Case V, Stones in the Common Duct) a small stone in Vater's divertic-

ulum did not cause obstruction, but did cause the frequent attacks of

pain, not by inflammation of the wall of the duct, but by some me-
chanical action.

The course of the disease in this case seems to be as follows : When
the symptoms began, eight years ago, with biliary colic and icterus, a

stone or stones, perhaps the one passed four months previous to the

operation, became impacted in the cystic duct, causing dilatation and
bending, as found during the operation and shown in Fig. 1^26. The
inflammatory swelling around this dilated cystic duct caused compression

of the hepatic duct or inflammation of the ducts sufficient to occasion

icterus. The stone passed down into the common duct so short a time

before its removal through the intestine that no permanent dilatation
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of this duct resulted. During its passage through the common duct

the usual plastic peritonitis, which extended to the pancreas, caused the

free surfaces of the ascending and descending portions of the duodenum
to become adherent to each other for 1 inch in the transverse diameter

of the intestine. This adhesion in the exact line where the duodenal

portion of the common duct is situated caused displacement (Verlegung)

and the consequent continuance of the attacks of pain and icterus after

the disappearance of the stone or stones.

Leichtenstern reports a similar case of frequently recurrent attacks

of colic without passage of stones by the bowels, with chronic icterus.

At the operation the gall-bladder was found to be totally atrophied.

It was universally adherent to the surrounding organs, and contained a

thimbleful of mucus. No stones were found here or in the cystic or

common duct, after thorough separation of the adhesions. The icterus

disappeared immediately after the operation, and perfect recovery fol-

lowed. Leichtenstern remarks: "The pain and periodic attacks of

colic, as well as the icterus, must have been caused by pulling and con-

striction from the adhesions."

The anxiety I experienced in this case in order to make sure that no
stone existed anywhere in the biliary tract was not relieved by the pas-

sage of a flexible sound from the gall-bladder down into the duodenum.

Fig. 127.—Flexible metallic sound.

because a small stone, half hidden in a diverticulum, might escape notice,

notwithstanding palpation along the sound.

As the rubber sound does not permit of feeling the click of a stone,

I have had made a flexible metallic sound. (See Fig. 127.) I first had
made a flexible metallic sound, 33 cm. long, olive pointed at both ends,

and made of a steel spiral. In searching for stones in the cystic duct
through the gall-bladder I found that the click of a gall-stone could be
easily felt at any distance, but I also found that the flexibility of the
sound would not allow it to pass the angles of a bent cystic duct. I

therefore made the following modification : Through the hollow flexible

metal sound I passed a soft metal (copper) stilet. This permits of

giving the sound any shape or bend desired, which is retained as long

as the stilet is in. I am thus enabled to pass the sound pver the angle

or bend, and by removal of the stilet the flexible sound can then be
j)assed further on. I can thus feel the click of a stone low down in the
common duct or in Vater's diverticulum, even of a small stone that would
escape notice upon palpation along the sound through the wall of the
duodenum.

I have recently had an opportunity to demonstrate the usefulness

of this sound at a postmortem examination on a patient upon whom I
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had made an exploratory laparotomy which had failed to detect any
gall-stones, and who died a month later with symptoms of duodenal

obstruction. A biliary calculus the size of a cherry-stone was found in

the duodenal portion of the duct. The sound passed down from the

gall-bladder, passed by the stone, and entered the duodenum without

difficulty. On moving the sound up and down I could easily feel the

grating of the stone against the side of the spiral sound.

Case III.

—

Oblique insertion of the duodenal -portion of the common duct, uifh dilatation

above.—Synopsis.—Recurrent attacks of pain of varying intensity and at irregular intervals

in the region of the liver for twenty-jive years, sometimes followed by icterus, most severe in the

spring and autumn. Probable diagnosis, stones in the common duct with probable cholecysti-

tis. Operation during severe attack in January, 1896. No stones found, but chronic chole-

cystitis and extensive adhesions between the cystic and common ducts and surrounding organs.

Extreme dilatation of the common duct, which presented a sac the size of a hens egg. Cho-

lecystotomy; no stones in the gall-bladder. Duodenum opened to explore diverticulum of

Vater; no stones found; wound closed. Opening of common duct revealed no stones, but

enormous cystic dilatation. Closure of wound in common duct. Opening in gall-bladder

united to skin. Death after twenty-four hours. At autopsy: No bile in peritoneal cavity, no

peritonitis. Duodenal portion of common duct of normal size and patent; at its upper por-

tion bending and oblique insertion into the dilated common duct; dilatation of cystic and

hepatic ducts.

Miss X, a teacher, thirty-three years of age, was sent to me for operation by Dr.

Windrow, January 24, 1896. She was never well as a child, but was always dull, hypo-

chondriacal, and morbidly retiring. She had an extremely violent temper, which, as she

came to adult life, she was careful to keep under control. She had the first attack of pain

in the region of the liver at the age of seven to eight. The attacks, which were some-

times followed by icterus, recurred, and she began early to use morphin to relieve the pain.

During the more severe attacks she became intensely cold, and was obliged to use bot

haths to overcome the cold and pain. She had consulted prominent medical men in

Europe, but without relief. One physician diagnosed gall-stones and advised operation.

During all this time she was treated with internal medicine, massage, and electricity, but

did not improve.

Change of climate and work was advised for her, and she came to the United States

in 1889. During her stay in the east she felt better at first, but later on the sea-coast did

not seem to agree with her, and so in 1892 she came to Chicago. She seemed, on the whole,

better after this, but had severe attacks in the spring and autumn. The attacks would

last for ten days with one exacerbation daily, which usually occurred one hour later each

day. The attacks would be brought on by mental excitement, anger, or irregularities in

diet, such as too heavy a meal or too much wine or coffee. As she was aware of this, she

put herself upon a well-regulated diet, and lived a quiet life, but still had difficulty in filling

her position as a teacher.

Menstruation commenced at the age of twelve. It was always painless, and lasted

three days. She had no leukorrhea. She was habitually constipated, and sometimes her

bowels would not move for several days. She used rhubarb as a laxative, and after it

operated the movements were apparently normal. Occasionally the stools were clay col-

ored. The urine was often dark after the attacks, was passed slowly and in small quanti-

ties. She was subject to severe headache, and became very nervous after work or when

exhausted.

The attacks often commenced with sudden and violent pain, which forced her to lie

down, undress, and apply hot compresses over the liver, and also required the hypodermic



826 COLLECTED WORKS OF CHRISTIAN FENGER, M.D.

use of morphin. Icterus was sometimes present during the attacks, witli yellowish-green

skin and yellow conjunctivae.

During 1892 and 1893 she drank a good deal of \'ichy water and applied cold water

compresses over the liver at night, which seemed to help her for a time. During the sum-

mer of 1895 she was ill most of the time and had very frequent attacks. With the advent

of 1896 she became worse. Her last attack occurred on January 13th; it was attended with

violent pain, which was not relieved by morphin; icterus, temp)erature 103° F., extreme

tenderness over the liver, and obstinate constipation. When the latter condition had been

overcome by large doses of rhubarb, the stools were clay-colored. At the time of this last

attack the patient was confined to her bed for two weeks in the hospital, where I was

called to see her.

Upon examination the patient was not emaciated, was deeply icteric, the skin was

dark greenish-yellow, and conjunctivae icteric; temperature, 102° F.; pulse, 110. She

had constant pain in the region of the gall-bladder, and the feces were clay colored. Ex-

amination of the abdomen showed that the hot fomentations for the pain had so burned

Fig. 128.—Bile-ducts filled with paraffin (one-third natural size) : i. Gall-bladder; 2, upper half of cystic

duct; 3, lower half of cystic duct; 4, hepatic duct, somewhat dilated; s, common duct dilated to a large sac
extending downward and to the left, behind the descending portion of the duodenum, and even a little behind
the ascending portion of the duodenum; 6, descending portion of duodenum; 7, biliary papilla; 8, probe passed
through duodenal portion of common duct; q, pancreas; 10, suspensory ligament of the liver; 11, stomach;
12, ascending portion of duodenum; 13, point at which non-dilated portion of common duct enters dilated

portion of the duct.

the skin of the right half of the abdomen that several granulating surfaces were present.

The liver was somewhat enlarged, extending 13^ inches below the costal arch. There

were indistinct resistance in the region of the gall-bladder and tenderness on pressure.

The frequently recurrent attacks of pain and icterus, with comparatively short dura-

tion of the latter, made the diagnosis likely to be gall-stones in the common duct, together

with probable stones in the gall-bladder, causing inflammation of the same. The patient

was removed to the Passavant Memorial Hospital for oj)eration.

Operation.—On January 26th I operated in the following manner: Ether, preceded

by morphin, was administered by Dr. W'aters. The abdomen was disinfected, the granu-

lating skin surfaces scraped with a sharp spoon, and a piece of gauze sewed to the margin

of the skin incision.

I now made a lateral longitudinal incision from the ribs to below the umbilicus.

Considerable hemorrhage ensued from the vessels in the abdominal wall. The fat was an

inch in thickness, and the posterior sheath of the rectus muscle tense. The peritoneum

was sewed to the skin wound. The border of the liver and the gall-bladder presented in
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the wound. The gall-bladder was of the same color as the liver, and, on a plane with its

free border, felt like a mass of flesh or liver; it had the shape of a bent finger, and no fluc-

tuation could be detected. There were no adhesions at the top of the gall-bladder, but the

corpus was adherent to the pylorus, duodenum, and transverse colon. The adhesions

between the gall-bladder and the pylorus, greater curvature of the stomach, and duodenum,

which was covered by the fundus of the stomach, were separated to a depth of 2 or 3

inches, partially by division between ligatures and partially by blunt dissection. The

pylorus and duodenum were thus loosened from the body of the gall-bladder, and the ad-

hesions between the latter and the transverse colon separated by division between liga-

tures and blunt dissection. The duodenum could not be recognized until the ventriculum

of the stomach had been separated from its anterior surface. Finally, I found the foramen

of Winslow, and on introducing the finger into the lesser omental sac I found an elastic

tumor the size of the small intestine between the duodenum and the hilus of the liver;

this was the common duct dilated to a tumor 2 inches in diameter, with the duodenum

adherent to and partially covering it. I could detect no stones; no enlargement of the

pancreas could be felt, nor could any tumor be felt through the duodenum.

With a view to exploring the bile-ducts for gall-stones from within the gall-bladder

was opened at the fundus by an incision ^ inch long. The
wall was 1 cm. thick, soft and bleeding, and mucus escaped,

followed by bile. Upon digital exploration after incision I

found the supposed tumor to be a thick partition wall en-

croaching upon the lumen of the gall-bladder from the knee-

like bend (Fig. 128, 1), dividing off the smooth upper por-

tion. The exploring finger entered the cavity in the fundus,

below which was a narrow isthmus, and below this a larger

cavity in the body of the gall-bladder. The walls were

smooth and velvety, and no stones could be felt. No
sound or probe, either metal or elastic, could be passed

down into the cystic duct. The introduction of Murphy's

button was impossible on account of the thickness of the

wall, which was 1 cm. thick. Consequently cholecystenter-

ostomy by this method was out of the question. In con-

tinuance of the search for stones in the duodenal portion of

the duct I now opened the duodenum over the diverticulum

of Vater. An assistant made digital compression of the

duodenum above and below the point of incision. I made
a longitudinal incision Yl inch long in the duodenum over the head of the pancreas,

which was followed by the escape of air-bubbles, bile, and mucus. Upon introduction

of the finger in the incision no stone could be felt, nor could the opening of the bile-

duct be discovered.

The next step in the operation was the opening and exploration of the common duct.

With the finger in the foramen of Winslow an incision % inch long was made in the com-

mon duct, through which bile excaped. Digital exploration revealed a cavity the size of

a hen's egg, with smooth walls, and which contained no stone. In the upper right poition

of this cavity I could feel two openings, the anterior being the entrance to the cystic duct

and the posterior the entrance to the hepatic duct. I could feel the division or place where

the hepatic and cystic ducts united to form the common duct. The openings were 1 cm.

or more in diameter at the upper right end of the cavity of the dilated common duct. The

wall of the duct was white and firm, 2 mm. in diameter, slightly thickened, and the duct

was considerably dilated. The probe or sound could not be passed down into the duo-

denum, nor could any stone be felt. The duodenum was so immovable that it was im-

Fig. 129. — Showing ob-
lique insertion of common
duct. Duodenum covering
common duct has been re-
moved.
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possible to bring it into apposition with the common duct for choledochoduodenostomy.

I therefore closed the wound in the duodenum with Czerny-Lembert sutures.

As the operation had already lasted a considerable time,—about two hours and a

half,—and as the patient was becoming weak, it was not deemed advisable to unite the

common duct to the small intestine, and I therefore concluded to close the wound in the

common duct and make a gall-bladder fistula to the skin to relieve the icterus. The wound

in the common duct was now closed with a double row of sutures, and the opening in the

gall-bladder sutuied to the skin. A drainage-tube was inserted in the gall-bladder, with

gauze above and below the gall-bladder, down to the wound in the common duct. An-

other drainage-tube was inserted down to the wound in the common duct, with gauze

packing below it. The wound was then closed and dressed in the usual way. At the close

of the operation the patient was weak; pulse, 120.

She never recovered from the collapse; in the course of a few hours her temperature

began to rise, the pulse grew weaker, and she died, twenty-four hours after the operation.

Autopsy.—The condition of the peritoneum was normal; the intestines little, if any,

distended; the ovaries, uterus, appendix, lungs, heart, and liver normal. The incision

wound of the duodenum was agglutinated, and the gauze packing adherent to it. The

wound in the common duct was firmly agglutinated, the duct greatly distended, and its

walls very much thickened. The gall-bladder was enlarged and its walls thickened. The

gauze was universally adherent to the field of operation. No stone could be found. The

kidneys were not examined, but the pancreas, spleen, and stomach were normal ; the latter

was filled with a brownish fluid.

The body was markedly jaundiced and quite well nourished. The dressings and gauze

were saturated with greenish-yellow bile. After removal of the gauze around the drain to

the common duct no bile, pus, or serous fluid could be found; the surfaces were perfectly

dry; there was no fluid of any kind in the peritoneal cavity, and the parietal and visceral

peritoneum was glistening, smooth, and perfectly normal.

The following injection experiments were made to show the patency of the biliary

tract:

1. Water was injected into the gall-bladder through the opening in the apex by a four-

ounce hard-rubber syringe. The water filled the gall-bladder, but was stopped at the neck

and did not enter the cystic duct. Fluid could pass up into the gall-bladder, but, by reason

of the valve-like formation, nothing could pass down.

2. The nozle of the syringe was now inserted into the common duct through a small

opening made on its anterior surface above the sutured incision made during the operation.

The common duct now became distended until it formed a large, round tumor, the size of

a hen's egg or larger, extending downward and to the left behind the duodenum and up-

ward to the hilus of the liver. As this sac became more tense the water entered the gall-

bladder and flowed out through the opening in its apex, but even when this was held closed

and more water was injected, not a drop passed from the common duct into the duode-

num, showing complete obstruction when the common duct was distended.

After reopening the wound in the duodenum the opening in the diverticulum of Vater

could easily be found, and the probe passed up through the duodenal portion into the

common duct. Small quantities of water passed down along the probe into the duo-

denum.

As no stone could be found in the common duct or gall-bladder, it was evident that

the obstruction to the flow of liquid was caused by valve formation or bending or oblique

insertion between the gall-bladder and the cystic duct and between the common duct and
its duodenal portion.

These obstructions were still further studied and illustrated by filling or injecting the

liiliary passages with paraflSn, for the careful accomplishment of which I am indebted to

Dr. Ilaiselden, my house surgeon in the German Hospital of Chicago.
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Remarks.—No stone was present; the gall-bladder was hyper-

trophied by reason of a valve in the cystic duct; the common duct was
dilated on account of a valve formation near the diverticulum of Vater,

The operative indications under these circumstances were to open the

duodenum and make a communication opening between the duodenum
and the common duct. This can be done when the common duct is

found to be dilated by first opening the common duct and making digital

exploration, and then opening the duodenum, sewing the wall of the

common duct to the wall of the duodenum, and closing the openings

in the duodenum and common duct. In this case, as the patient had
been two and a half or three hours under operation, I was unable to carry

the operation beyond this point. If the duodenum is sufficiently

movable to allow the openings to be brought together, choledocho-

duodenostomy could be made by suture or by the Murphy button.

Konitzky reports the case of a girl, twenty-one years of age, who was admitted to the

Gynecological Clinic at Marburg October 24, 1887. She was healthy as a child, men-

struated at sixteen. Menstruation was regular for a year, then ceased for two years and

was irregular thereafter. She last menstruated June, 1887. At the age of fifteen she had

general weakness, nose-bleed, and was ordinarily subject to headaches. In July, 1887,

the headache increased, with loss of appetite, gradually increasing icterus, increasing weak-

ness, and enlargement of the abdomen in the region of the liver. On examination strongly

marked icterus was observed, and a tumor which included almost the entire right half of

the abdomen and extended 10 cm. over on the left side. The tumor extended from the

liver to the ilium. It was fluctuating and had no connection with the pelvic organs;

the stools were clay colored and the urine contained bile. The diagnosis was made of

echinococcus cyst of the liver, causing pressure on the bile-ducts. He operated on Novem-

ber 6, 1887. A longitudinal lateral incision was made, whereupon the cyst presented

in the opening. Before the cyst was opened it was sutured to the parietal peritoneum.

Upon incision the cyst-wall was found to be 2 mm. thick. A large amount of thin, greenish

fluid was evacuated. The inner wall of the cyst was dark green. After evacuation the

cyst-wall was united to the skin, and the usual dressings applied. Microscopic examina-

tion of the cyst-wall showed it to be connective tissue, and no traces of glands, epithelium,

or muscles could be found. The condition of the patient was satisfactory immediately

after operation. On the third day cough set in, with bloody sputum; on the sixth day she

passed 510 c.c. of urine, and vomiting commenced. On the seventh day the pulse was

100 and weak, with severe vomiting and beginning collapse, and she died on the eighth day.

The autopsy showed no peritonitis. The gall-bladder was atrophic, and the bile-ducts

in the liver dilated. After opening the duodenum the duodenal papilla was found low

down, and permitted the passage of a sound from the papilla into the cyst. The duodenal

portion of the common duct was 23^ cm. long, not dilated, but rather narrower than nor-

mal, but perfectly patent; was located on and entered the cyst on its lower left aspect or

wall. It passed through the wall obliquely from behind forward. At the upper end of the

cyst (the dilated common duct) was a dilated hepatic duct. The gall-bladder was con-

tracted and narrow, the cystic duct, or at least its lower half, dilated, and about 2 cm. in

diameter, and entered the cyst about 5 cm. away from the hepatic duct. The cyst then

was a common duct dilated in its whole extent down to the duodenal portion. The pan-

creas was normal. The pancreatic duct did not unite with the duodenal end of the com-

mon duct, but passed into the duodenum separately and opened into the latter 4 cm.

above the papilla for the common duct.

The author thinks it possible that gall-stones may have been the primary cause of the
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dilatation, but after their passage other causes must have come into play. As the autopsy

showed a bend of the common duct at the point where it enters the wall of the intestine, he

believes that this bend caused a valve-like occlusion, and calls attention to the analogous

condition of valve formation in the upper end of the ureter, where it originates from the

pelvis of the kidney. As the valve formation in the ureter is often incomplete at first,

causing intermittent hydronephrosis and gradual dilatation commencing at the place of

obstruction, so he thinks that a gradually increasing dilatation of the common duct above

the duodenal portion took place in this case above the valve or bend.

He cites a similar case reported by Douglas in 1852, who found the following condi-

tion at the autopsy of a girl, seventeen years old, who had presented the symptoms of

icterus, fever, and a painful tumor in the right hypochondrium. The common duct was

dilated to a large sac containing half a gallon of fetid bile. The walls of the sac were thick-

ened, and the openings of the hepatic and cystic ducts dilated so as to permit the passage

of a finger. The gall-bladder and the portion of the cystic duct nearest the gall-bladder

were not dilated, but there was considerable dilatation of the hepatic and bile-ducts. At
the lower edge of the large sac, toward the duodenum, there was a small opening leading

into a normal, undilated duodenal portion of the common duct, at the upper end of which

a sort of valve was found.

Seyffert reports the case of a woman, twenty-three years of age, who had been married

three years. One year later, after childbirth, icterus set in, which was permanent, with

an interruption of three months. Six months later she had swelling of the abdomen and

tenderness on pressure, and nine months later a sudden and violent attack of hepatic colic,

which lasted a day and a half and was accompanied by hematemesis, vaginal hemorrhage,

and some gastric disturbance; the urine was dark; she had pain in the lumbar and sacral

regions, which was relieved by flexing the thighs upon the abdomen. An ovarian tumor

was suspected. Examination showed tenderness over the liver, and in narcosis a normal

sized, somewhat hardened gall-bladder was found in the normal location.

Below, and close to the right lobe of the liver, was a large round tumor the size of a

child's head, soft, fluctuating, and extending from the border of the liver to 2 inches above

the symphysis pubis. The fluctuation was indistinct, and there was clear percussion over

the tumor. It was not connected with the genital organs. The urine contained a small

amount of bile coloring-matter.

Diagnosis.—Cyst of the pancreas.

Operation.—On May 28, 1888, an incision 10 cm. long was made in the linea alba above

the umbilicus, and the peritoneum sutured to the skin. The cyst was punctured, and a

portion of its contents, which consisted of dark-green, ropy bile, evacuated; a piece of the

wall of the cyst, which was about 5 mm. thick, was excised, and the cyst-wall sutured

to the skin with mattress sutures. The cyst was now emptied and showed a smooth inner

surface with no gall-stones or concretions. A drainage-tubewas inserted and dry dress-

ings applied.

For several days after the operation the dressings were soaked with bloody bile; the

stools were yellowish brown and covered with bile. The patient got on well until four

weeks after the operation, when more blood appeared in the dressings, mixed with bile,

and suddenly obstinate vomiting, with abdominal pain, dizziness, and increasing weak-

ness, set in, and she died two days later, apparently without much pain, with symptoms of

anemia.

Past-operative Diagnosis.—Cystic tumor in the right hypochondriac region con-

taining bile.

The autopsy revealed a small, retracted, empty gall-bladder, which did not extend

Ik yond tlic l)<)rder of the right lobe of the liver; the liver was large, smooth, and grayish-

fireen. 'I'he liver, stomach, pancreas, and duodenum were taken out together; the biliary

papilla in the duodenum was found to be swollen and no bile passed on pressure. The
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probe could be passed in for 5 cm. The duodenal portion of the common duct was cut

open from the biliary papilla, and from this point up the duodenal portion of the common
duct was normal, patent, and opened freely into the large cavity. A sound could be passed

from the gall-bladder into the cystic duct, which was somewhat dilated and 2*^ cm. long,

and from here into the cystic cavity. The hepatic duct also opened into the cystic cavity,

consequently the latter was formed by the enormously dilated common duct, the cystic

and hepatic ducts partaking in the dilatation. The cyst, when opened, presented a cavity

the size of the fist; up toward the liver the surface was of a gi'ayish-red color, the inner

surface showing, even to the naked eye, the appearance of a dilated bile-duct. On mi-

croscopic examination the inner wall of the sac was found to be covered with typical cylin-

dric epithelium. In the neighborhood of the cystic duct the sac was of a greenish color;

the lower portion of the sac, near the duodenal third of the common duct, was ulcerated,

uneven, with necrotic strings and masses, and was covered with a soft, fresh coagulum the

size of a walnut.

Postmortem Diagnosis.—Large cyst of the common duct; laparotomy; ulcerative

destruction of the inner wall of the cyst, with hemorrhage; universal anemia.

Remarks.—The autopsy .showed neither stones, strictures, valves,

nor tumors in or outside the common duct. The ulcerated territory

was probably caused by gall-stones that had disappeared, but no gall-

stone could be found in the body or the feces. The lumen of the duo-

denal portion of the common duct was normal, patent, and passage was
impeded only by swelling of the mucous membrane. The violent attacks

of gall-stone colic, as given in the history, would speak for a preexisting

stone, but the anamnesis is imperfect, as the patient was in the clinic

only two days before the operation, and the diagnosis of pancreatic

cyst was made. The icterus, having persisted for almost a year and a

half, was probably caused at first by catarrhal duodenitis. The attacks

of pain, which lasted a day and a half, were thus probably caused by
incarcerated gall-stones. The feces were ordinarily not clay colored,

consequently the occlusion of the bile-ducts was not complete; the

history also stated that feces were mostly normal. Subsequent to

the operation the feces were always bile colored ; there was consequently

incomplete retention, as both urine and feces contained bile, and the

author concludes that the valve-like occlusion of the common duct must
have permitted the passage of some bile after emptying of the cyst.

[The valve mechanism is not described or further mentioned by the

author.

—

¥.]

Why did the patient die, as the bile passed down into the duodenum
after the operation, and as at first all the other grave symptoms dis-

appeared? This was due to the necrotic inflammation of the sac and
hemorrhage and subsequent fatty heart.

From the above cases it will be seen that bending and valve formation

at the beginning of the duodenal portion of the common duct are fol-

lowed by considerable, even enormous, dilatation of the latter. When
the dilatation reaches an extreme degree, a cystic tumor is found below

the liver.

Diagnosis has never yet been made before the operation or before

the autopsy. The prognosis is apparently grave, as all the patients
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operated upon have died. As to the plan of operation, we can conclude

what to do only when it is possible to make a diagnosis during the opera-

tion. The choice of procedure will be between choledochoduodenostomy

or choledocho-enterostomy, on the one hand, and choledocho-abdominal

fistula, on the other. If the common duct is dilated to a large cavity,

which presents like a cyst against the abdominal wall, choledochostomy

might be preferred for temporary relief, and possible spontaneous dis-

appearance of the pain when the sac is retracted. If the passage of

bile into the intestines is not reestablished spontaneously, choledocho-

enterostomy might be attempted later on. In lesser degrees of dilata-

tion of the common duct primary choledocho-enterostomy might be

made, preferably into the duodenum.
In all cases of this kind it is impossible to make an exact diagnosis

beforehand. There is no difference in the symptoms between obstruc-

tion from stone and obstruction from other causes, with the exception

of malignant tumors. As calculous obstructions are by far the most
commonly encountered, we naturally at first expect to find a stone,

and it is not until during the operation that we are disappointed in this

respect, and find that we have to look out for other conditions. It is

natural, therefore, that this is the class of cases which causes the opera-

tor a great deal of mental anxiety during the operation in regard to

making the choice of the different procedures at his disposal. How to

relieve the patient from the symptoms must be decided then and there.
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A CASE OF FATAL ACUTE DILATATION OF THE
STOMACH FOLLOWING CHOLE-

CYSTOTOMY*

WITH THE COLLABORATION OF WILLIAM HESSERT, M.D.

Mrs. M., referred by Dr. Webster, of Evanston.

Personal History.—Age, thirty-eight. Married; American; born in Texas; lived in

Illinois last nine years; average weight, 145 pounds. Began to menstruate at fourteen,

and the function was regular and not painful for three years. At seventeen her menses

began to be more profuse, lasting seven days, and accompanied by pain, more seveie on

the right side. Married at twenty-one. First childbirth at twenty-two. Labor diflBcult

and protracted—forceps. Menses after that less profuse and painful. Second child six

years later. Labor easy and normal. Miscarriage some time after. For last six months

menses are more scanty, lasting seven to nine days. Was under gynecologic treatment.

Children are living and healthy.

Family History.—Mother died of puerperal fever at twenty-four; father of cholera

at forty-two; maternal grandmother of intestinal obstruction; maternal grandfather of

cholera or dysentery. Paternal grandmother died of pneumonia; paternal grandfather

of gout at eighty-two. Sisters, none. Brothers: one died in infancy of pneumonia; two

living—one is healthy, the other suffers with renal calculi. Maternal aunts and uncles

living and healthy. Paternal aunts none; paternal uncle died at sixty-three years of

carcinoma of the liver.

Previous Illness.—During early childhood had measles, whooping-cough, chicken-pox,

and pleurisy. Facial erysipelas at seventeen. Curetment three years ago, following mis-

carriage.

Present Illness.—After a miscarriage at sixth week in 1894 a curetment was performed

for excessive flowing. In the second night after the operation she was awakened by pain

in epigastrium and left scapula. No pain in region of gall-bladder. Belched gas; pain

constant and lancinating. The pain in region of scapula was not constant; attack lasted

from 11 p. M. to 8 a. m. Was so narcotized with morphin that she does not know whether

attack subsided gradually or suddenly. Since this time, up to the present, she has suf-

fered with flatulency after eating, not benefited by treatment.

In February, 1895, while dressing for dinner she felt a sensation of weight and dis-

tention in region of gall-bladder, gradually extending into the epigastrium; was taken to

bed in half an hour, the pain in epigastrium having greatly increased. Pain in region of

gall-bladder was either absent or so slight, as compared with the epigastric pains, that it

was not observed during latter part of attack. No radiation into scapula. Morphin was

administered, after which she went to sleep; awakened without pain and felt as well as be-

fore the attack. The attack had lasted four hours.

In April, 1895, she had three attacks in one week. Between the second and third

attacks she felt a constant heaviness and aching in region of gall-bladder. After the third

attack she was so weakened and so nauseated by morphin that she was confined to the

house for four weeks and recovered her strength very slowly. These attacks were all

* Clin, Rev., 1898, vol. vii, p. 2G1.
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severe, coming on without special cause, and lasting four or five hours (she was dieting at

the time). The pain was first in the region of the gall-bladder, traveling into the epigas-

trium, where it was most severe, and from there radiating into right scapular region. After

the second attack she noticed that her urine was very dark and high colored, becoming

lighter again in two or three days. Stools were of normal color. The physician at the time

said she was sallow, but not jaundiced. In September, 1895, she had a similar attack, last-

ing two hours, which left suddenly without morphin; no physician. December, 1895. two

slight attacks; cereal diet most of the time up to the present. Gained 20 pounds again in

six months. March, 1896, slight attack. Threatened with attack subsequently, but on

expelling gas from the stomach she felt easier. During the winter of 1896-97 her weight

was 143 pounds; in April, 1897, 138 pounds; gradual loss of weight since.

April 24, 1897: Two attacks in one week, and between the attacks was said to have

had influenza; temperature, 103.5° F., only lasting a few hours, and diarrhea lasting two

days; color of stools dark. Urine was normal except for increased uric acid. First attack

lasted only a short time.

Early in September, 1897, had a severe attack which was relieved by morphin. Since

then she cannot take ordinary food, owing to distress in gastric and hepatic region, flatu-

lence, or pain in scapula. Weight, 128 pounds; progressive loss of strength.

September 20, 1897: An attack of the usual type, which left her very weak and with

gaseous distention of stomach after meals. Confined to house three weeks.

October 10, 1897: Three attacks in the week following. During the first one she had

great pain in the region of the gall-bladder, which shifted on change of position.

October 13, 1897: Severe attack lasting three days; pain radiating around to right

side from region of gall-bladder.

After all the attacks before mentioned there was no pain nor tenderness in the region

of the gall-bladder. No tumor ever observed. No icterus at any time, nor clay-colored

stools. No stones ever found in stools.

Physical Examination.—Skin dark and dry, but not jaundiced. Heart and lungs

negative. Abdomen normally distended, not tender on palpation anywhere. Liver

not enlarged, palpable in region of gall-bladder, the latter not being palpable. Spleen

negative.

Urine, specific gravity, 1015; acid; no alburnum nor sugar; bile, slightest trace.

Microscopically, no epithelium, pus, or red corpuscles. Few bacteria. Few crystals of

ammonium phosphate.

Operation November 2, 1897. Ether narcosis by Dr. Palmer. Operative assis-

tants, Drs. Waters and Buford. Dr. Randall, of Galveston, Tex., was present.

Longitudinal incision in outer border of sheath of rectus, from one inch above border

of false ribs to below the umbilicus. Peritoneum sutured to skin. Liver border extends

1}A to 2 inches below ribs. Gall-bladder small, whitish, thickened. No stone felt. No
adhesions to gall-bladder nor to common duct; slight adhesions to cystic duct. Gall-

bladder apparently rather empty, or contains only about a tablespoonful of fluid, which

cannot be pressed down through common duct and does not get beyond middle of cystic

duct, which is S-shaped, and at the point of obstruction a small stone, the size of a No. 6

shot, is felt, being apparently embedded in the tissues about the wall of duct, as it was.

immovable.

Exploration of common duct revealed no stones, no enlarged gland. No enlargement

of pancreas.

Diagnosis.—Obliteration of cystic duct; small stone in wall of cystic duct. Probable

retention and suppuration from stones in the gall-bladder.

The small stone was removed by incision of the cystic duct, the lumen of which was-

not opened; wound closed with two fine silk sutures.

I chose to do a cholecystotomy in preference to cholecystectomy, because the patient
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was weak and some of her symptoms—pain, loss of strength and weight—would seem to

be due to some undiscovered cause, as I could not account for them by the slight effects

of inflammation about the gall-bladder—viz., no adhesions, no dilatation. I suspected

some hidden disease in some other organ.

As the gall-bladder could easily be brought to the skin surface, I performed a chole-

cystotomy, as follows:

I. Two loops of silk inserted into gall-bladder.

II. Protective packing of gauze around it.

III. Incision with scalpel brought out a fluid, not bile, but yellowish mucus, con-

taining bilirubin gravel, about one teaspoonful in amount.

IV. Gauze sponge passed into gall-bladder came out with three small, flat, ir-

regular, yellow concretions adhering to it. Exploration with finger revealed

no more stones. Gall-bladder narrow, just admits index-finger. Wall thick,

fibrous; concentric atrophy beginning.

V. Gall-bladder sutured to skin. Drainage-tube inserted in gall-bladder. An-

other tube and gauze drain down to the wound in cystic duct.

VI. Suture of abdominal wound.

Duration of operation, one and one-half hours; pulse, 130, weak. After operation

morphin, 3^ grain, with atropin injected and repeated in half an hour, as the first injection

did not relieve the pain. Second injection followed by only slight relief; vomited several

times, mostly bile. At 10 p. m. constant pain in lower end of wound on right side (proved

by autopsy to be due to hemorrhage from stitch canal into peritoneal cavity). Seems

anxious to try to do without morphin for fear of vomiting. Occasional hiccup causes in-

tense pain in wound. Temperature, 98.6° F.; pulse, 90, fair strength. No discharge

through dressing, no restlessness; vomited bile.

November 3d: Has had a bad day, temperature and pulse rising, the latter becoming

quite weak. Constant nausea and some vomiting. Tongue moist; feeding by mouth
almost entirely stopped, and nutrient enemata given. Morphin caused nausea, so chloral

was administered per rectum, with some rest and sleep following. Dressed wound at

midnight and found no bile in dressings nor in tube in gall-bladder, nor in the one drain-

ing the cystic duct.

November 4th: Has been somewhat better; pulse stronger and slower, less nausea

and no vomiting since noon. Much pain in abdomen. Attempts at vomiting occasioned

pain in wound. Champagne per os. Nutrient enemata every two or three hours. Tongue

moist. Pulse 120 to 130, but stronger. Temperature, 101.6° F. Has begun to men-

struate and has pain in pelvis. Has had strychnin, chloral, and digitalis.

November 5th: 10 a. m. : Has had little sleep, but does not complain of more pain.

Since midnight has drank a bottle of iced lithia water, with no distress in stomach. Is dis-

tressed by flatus and a desire to expel the enema. Says that abdomen feels as if distended

by gases, but no flatus passed; tongue moist. Temperature, 99.3° F.; pulse, 130, fairly

strong. 8 p.m.: Feeling fairly comfortable. A soap enema at 11 A. m. was followed by a

large passage and much flatus, giving relief. Pulse, 120, strong and full; temperature,

100° F. Some hiccup, causing considerable pain in wound. No vomiting; no restlessness.

November 6th: 9 p. m.: Had some sleep during the night at intervals. Chloral by

rectum at 1 a. m. Feels stronger. Pulse, 104, and of good strength; temperature, 99.8° F.

Still has hiccup, which causes severe pain in side. At noon felt some nausea following a

drink of beef-tea; stomach began to feel as if distended with gas, and at 3 p. M. vomited

what had been taken, viz., beef-tea, kumiss, etc. Vomited several times after that; some

bile in vomitus. Enema of water, glycerin, and turpentine, after which she felt somewhat

better. General appearance much better toward evening. Enema followed by bowel

movement.

November 7th: Had a little rest during the night, but vomited some. This morning is
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much better than any day since the operation, so that her brother, a physician, took a train

for his distant home. Pulse, 92, full and strong; temperature, 99.3° F. General ex-

pression better; no vomiting since early morning. Stomach feels better—nausea at in-

tervals only; occasional hiccup. Dressed wound at 10.30 a.m.; no bile in dressings;

loosened tube extending down to cystic duct. Aboitt the middle of the afternoon she be-

gan to complain of pain in the abdomen, about 2 inches to the left and 1 or 2 inches below

umbilicus. The pain increased in intensity, and at the same time the vomiting returned,

consisting of greenish fluid, coming up without any effort, viz., "mouth Ailing" or "pro-

jectile" in character. Constant nausea and occasional hiccup. Pulse became more

rapid and smaller; at 10 p. m. pulse 120 and temperature 100.2° F. The bright expression

of the morning is gone—now the features are haggard. At 10 p. m. reopened dressings.

Two inches to left and H inch below umbilicus I thought I felt a resistance. No general

tympany, but in left epigastric region, and extending 2 inches below umbilicus, a soft,

"cushion-like" protuberance was felt and seen. The lower third of abdomen above sym-

physis yet concave. No swelling nor pain in right half of abdomen. I thought that a

sponge was left in the peritoneal cavity.

November 8th: 2 a.m.: Pulse, 115; temperature, 99° F. Vomiting. I considered

—

(1) Peritonitis and possible reopening of abdomen to remove a possible sponge or drain (!).

(2) Acute dilatation of stomach. During the night patient slept for a few minutes at a

time only, but did not feel much acute pain. Tenderness in left side. At 10 a. m. con-

sultation with Dr. Favill. Pulse, 120; temperature, 100.2° F. Vomiting. Tympanites

increased—whole left half of abdomen and also right suprapubic region convex. I felt

now no resistance to left of navel. The tympanitic percussion extends high up over

lower ribs. For the first time about one teaspoonful of bile was found in the dressings.

I resolved that, before reopening wound or cutting down independently of old wound in

left side of abdomen with a view of—(1) overcoming an intestinal obstruction or (2)

removing sponge—to (1) wash out the stomach and (2) inject salt solution. At 11

A. M. stomach-pump introduced,—siphon,—brought out Ij^ quarts of green fluid. All the

tympany disappeared; upper half of abdomen was concave above umbilicus, and slightly

concave below. No resistance, no hardness felt now, no tenderness nor pain. Patient

felt much relieved immediately, and the pulse became stronger. Infusion of normal saline

solution under both mammae with an aspirator needle and fountain syringe. Later on

enema and voluntary discharge of small amount of flatus.

The diagnosis of acute dilatation of stomach became almost certain, as the tympany

and pain disappeared and the vomiting ceased after use of the stomach-tube.

Is the dilatation due to—(1) Edema and paralysis of stomach-wall, or (2) bending or

kinking of pylorus from an overfilled, heavy stomach, or (3) stenosis of duodenum from

gauze packing, pulling up of gall-bladder, or formation of bands of adhesions (as after

anovariotomy an intestinal loop adhering to stump).'

In the evening patient was weaker and more exhausted than in the morning.

November 10th: No vomiting; no bile in dressings; no pain; no decubitus; some

hiccup. Pulse, 120; temperature, 99° F. General condition worse. Abdomen on left

side protuberant and tympanitic again. Convex above umbilicus and flat below. Tym-
panitic percussion from fifth rib anteriorly to 1 inch below umbilicus. Stomach-tube

passed, and 44 ounces of green fluid evacuated; lavage with warm water brings out flocculi

of green, amorphous matter. After the introduction of the tube five minutes' manipula-

tion was required before the fluid contents began to flow out. After emptying the stomach

the previously protruding and tympanitic area collapsed and left the abdomen flat again.

No tenderness nor resistance anywhere. After the lavage 20 ounces of salt solution was

injected into the loose cellular tissue beneath the mammae. After this there was marked

improvement in the general condition. Pulse became slower and stronger. The patient

iVlt relieved, and expressed herself as "so much better." Later in the day a high rectal
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enema of a solution of salts and glycerin was given, followed by much discharge of gas and

large bowel movement. No nourishment by stomach; rectal feeding with brandy and

milk. At 5 p. m. injected salt solution, which did not have the beneficial effect on the pulse

as previously. Strychnin, io grain, every three hours, began at 10 p. M. No bile in dress-

ings. Midnight: Patient has been very restless during the evening, and is constantly

wanting something done for her. Is becoming more and more restless; no change of

position gives relief. Pulse 140 and weak. Expression of face haggard and worn; eyes

sunken and bordered dark.

November 11th: 2 a.m.: Becoming worse—more restless; pulse, 154 and weak.

Hypodermics of digitalis, 10 minims, every three hours. 4 a. M.: Slept for a half-hour.

Pulse, 140. Dressed wound to relieve odor. No tympanites. 10 a. M.: Feeling somewhat

stronger. Pulse, 130, quality somewhat better; temperature, 101.4° F. No pain; no

tympany; no vomiting. Slept somewhat during forenoon. Hot olive oil rubbed over

entire body. Elixir alimentaire, one teaspoonful, given by stomach every hour. Digitalis

and strychnin continued. 2 p.m.: Pulse, 130; temperature, 101° F.; is quiet. 8 p.m.:

Continues about the same. Pulse, 130; temperature, 101.4° F. No restlessness; is

very weak, but does not feel as exhausted as last night. No tympanites. Stomach not

washed out today.

Norember 12th, a. m.: Patient is gradually failing; pulse more rapid and very weak;

extremities becoming cold. Complains of nothing except extreme weakness. No nausea

or vomiting. Elixir alimentaire and malted milk given every hour or two by stomach.

Remains conscious. A little tympanites has developed.

Toward evening became unconscious and quietly passed away at 7.30 p. m.

The following is revealed by an examination of the stomach-contents of November

10th: Amount, 44 ounces; color, grass green; consistence, thin fluid, stringy on dripping.

Sediment after twenty-four hours' standing consisted of a few small flocculi, like curdled

milk, of a grass-green color. Reaction, acid; specific gravity, 1007; filtrate, 1004; bile,

large amount; albumin, large amount; sugar, none. Microscopically, the flocculi were

amorphous, homogeneous, greenish masses. No red corpuscles; few leukocytes; many
fat-globules; few columnar epithelia. No bacteria nor fungi.

Autopsy three hours after death; body not yet cold; no rigor mortis; eyes sunken;

rubber drain in gall-bladder; tube and drain to cystic duct. No redness or swelling

around stitches; sutures in situ. Abdomen opened from sternum to pubes. Panniculus

adiposus 1.5 cm. thick; adipose tissue of normal yellow color. No edema or atrophy.

On careful opening of peritoneal cavity no fluid, no adhesions, no fibrinous matter. The

anterior wall of stomach fills the entire space from xiphoid process to umbilicus, and from

right border of right rectus muscle 20 cm. to the left, and from umbilicus to fifth rib (21

cm.). Although not distended ad maximum, the stomach presents the appearance of a

fat arm in flexion, the colossal upper arm being formed by the fundus and descending

cardiac portion of the stomach, and the smaller forearm being formed by the pyloric

(ascending) portion. The descending and ascending "arms" are in contact, forming al-

most one line. The surface of this enormous sac is smooth, grayish-white—not bluish

(Riedel)—color normal, perhaps somewhat paler. Surface smooth and shining; if any-

thing, somewhat dry. Cultures taken on blood-serum, agar, and glycerin-agar from the

left side of stomach and abdominal wall and from the transverse colon and omentum.

The fundus fills out the whole left half of abdomen above umbilicus up to the fifth rib.

Below the greater curvature lies the transverse colon, situated below the umbilicus trans-

versely, of normal grayish-white color. Below the colon the omentum (of normal appear-

ance) covers the intestines, not yet revealed. On the right border of the ascending pyloric

half of the stomach is an uninterrupted layer of whitish yellow, adhesive exudate, gelat-

inous or fibrinous, with a perfectly dry surface, situated between stomach and anterior

wall of abdomen. The exudate extends below stomach between hepatic flexure of colon
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and abdominal wall, and below transverse colon between omentum and abdominal wall,

down to 1 inch below the colon and to 1 inch below the lower end of operation wound. In

this portion of the omentum is felt a swelling the size of a hen's egg, semifluctuating, and

by loosening and stripping up the omentum from the abdominal wall 1 ounce of dark,

liquid blood flowed out and ran down over the omentum into the pelvis. Cultures taken

from the blood on agar and blood-serum (staphylococci) . The blood came from the egg-

shaped swelling that is now found to be a cavity 6 cm. by 5 cm. It is lined with fresh.

Jato,

Mil

Fig. 130.—To show dilatation of stomach.

dark, soft coagula, adherent to omentum and anterior abdominal wall in region of lower

inch of operation wound. (Bleeding from a stitch through branch of superior epigastric

artery—the hemorrhage walled off by abdominal wall and omentum.) This corresponds

to the region of pain felt by patient immediately after operation, and on first and sec-

ond days following it in region of lower end of wound (pain disappeared on the third day).

In loosening the adhesions (fibrinous exudate) above the transverse colon between
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the right border of pyloric half of stomach (ascending branch of "arm"), the walled-off

cavity for drain (tube and gauze) down to cystic duct is opened. From this point a tea-

spoonful of pus exudes from around tube and gauze. Cultures made from the pus

(Staphylococcus aureus).

[Note.—Pus always wells up when the gauze drains are removed; e. g., from a gauze

drain in suprapubic cystotomy. Here some pus had exuded from around lower drain and

gall-bladder drain during dressing of wound, the same as when dressings were changed,

but in small quantity—not more than around the drains in all gall-stone operations.]

Examination of abdomen below transverse colon was now made by lifting up the

omentum from the small pelvis. On the small intestines filling lesser pelvis some blood

had run down when the sac of blood described above was opened into (cultures). Small

intestines empty and contracted—color and peritoneal covering normal. At the floor of

pelvis there was no fluid—no exudate around uterus nor adnexa, the color of which was

normal. A small fibroid in anterior aspect of cervix, size of hazelnut. Bladder half full

of urine—normal. The sigmoid flexure and rectum were distended by gas, the peritoneal

covering normal, only the color was somewhat more red than that of the transverse colon.

(The distention and injection due to the nutritive enemata.)

The fibrinous adhesions between stomach and gall-bladder were loosened; the fundus

of the gall-bladder, with its opening (cholecystotomy), was adherent all around and walled

off from the peritoneal cavity. All the drains and sutures now removed, and the operation

wound reopened. The wall of stomach was incised, and some gas, together with the green

fluid noted above, escaped. Palpation of interior of stomach showed it to reach up to the

fourth and fifth ribs. Digital examination of the pylorus and duodenum shows the former

of suflScient size to admit three fingers, as was also the latter for 2 or 3 inches of its course.

Below this dilated portion, where duodenum lay over the vertebral column, it was normal

or so contracted as to admit one finger only.

Mucous membrane of stomach smooth, pale, of normal color. The wall of stomach

was not thinner, but rather thicker, than one would expect of a stomach so enormously

dilated. Examination of bile-ducts—no stones felt in or around gall-bladder nor in cystic

duct; no bile in gall-bladder nor around wound in cystic duct; no stone nor anything

abnormal was felt or seen. The lesser omental sac was opened after lifting up the stomach

and found to be empty, and the peritoneum smooth and shining. Pancreas of normal

appearance.

Liver of normal size, shape, and color, as were also the kidneys.

After lifting up the distended fundus the spleen was found of normal aspect through-

out.

Postmortem was restricted to the abdomen by request of the family.

Res2imS of Autopsy.—No peritonitis; no sponge left behind; peritoneal cavity safely

walled off from field of operation, gall-bladder, and tract of drain down to cystic duct.

Extravasation of blood (hematoma) size of hen's egg, containing two or three ounces

of blood partly coagulated, partly liquid, in region of lower end of operation wound, be-

tween it and the omentum, and walled off from the drainage tract down to cystic duct and

from general peritoneal cavity.

Enormous dilatation of stomach and upper portion of duodenum.

Contraction of small intestines and colon ascendens, transversum, and descendens.

Dilatation of sigmoid flexure and rectum.

Microscopic Examination.—Stomach: The cylindric epithelial cells of mucosa sur-

face are normal in shape, size, and structure. The glandular cells of peptic glands also

perfect, and the central and parietal cells can readily be distinguished from each other.

Pancreas of normal structure. Kidneys—cloudy swelling of epithelial cells in tubuli

contorti. Liver—cells slightly cloudy and granular. Not a trace of fat in the liver-cells.

Spleen normal.
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Baderiologic Examination.—(By Dr. E. J. Brougham, at the laboratory of the Passa-

vant Hospital of Chicago.) Stomach contents (green fluid) contains Staphylococcus

albus. Peritoneal cavity, from different points, sterile. Hematoma from bleeding stitch-

hole—Staphylococcus aureus (probably contaminated during the autopsy). Pus along

gauze drain—Staphylococcus aureus.

HenryWald Bettman* reports an interesting case of acute dilatation of

the stomach. The author considers that— (1) there is such a condition

as acute dilatation of the stomach; (2) the disease is fairly uniform in

its onset, course, and tendency to a rapid fatal termination; (3) treat-

ment must be prompt and active, and some lives can be saved by
early diagnosis and energetic treatment.

His case was a female, aged seventeen, Russian; well nourished. Admitted to hos-

pital October 23, 1895. Sick two weeks prior to admission, with headache, anorexia, fever,

general malaise, vomiting. Diagnosed typhoid fever, as she had enlarged spleen, tempera-

ture, 101° to 103° F.; diarrhea; roseolse. Vomited much, and had to be catheterized.

Diagnosis—typhoid and acute gastritis. Up to November 7th progress uneventful, save

vomiting and delirium. Abdominal tenderness; fever gradually abated.

November 7th to 13th: Convalescing; hungry; took nourishment (ice-cream, soup,

soft-boiled eggs) well.

November 13th: Vomited once, but felt well otherwise.

November 14th: Severe abdominal pain, nervous, delirious, vomited 8 times; food

stopped; abdomen enlarged and tender.

November 15th: Restless until 10.30 p.m. Sudden collapse; temperature, 96.5° F.;

was kept alive next day with the greatest diflBculty. Pulseless, cold, vomited large amounts

green, thin fluid. Cracked ice with a few drops of chloroform given. Sensorium dull.

Bowels moved spontaneously; brown and watery. Withdrew 700 c.c. urine in twenty-

four hours by catheter. Vomited about 20 times, about 150 c.c. each time.

November 17th: Vomiting unabated; light green fluid coming up in large quantities.

Bowels moved three times spontaneously. Abdomen distended. Still collapsed, but con-

scious.

November 18th: Condition desperate, and gastric lavage done; thin tube easily passed,

and large quantity of thin green fluid withdrawn. Improvement almost immediate; ab-

dominal distention disappeared; sensorium clearer. Rectal feeding. No vomiting for

eighteen hours after lavage. Bowels moved spontaneously, thin and brown.

Gastric lavage once or twice daily for three days. Rectal feeding only. Convales-

cence slow; vomited and remained weak, slightly delirious now and then.

November 21st: Retained iced tea and orange-juice.

November 23d: From this on improvement more rapid. Retained kumiss, butter-

milk, and chicken broth, and strength slowly returned. Remained in hospital two months

suffering with ulcers on legs where she had been injected. Since then her health has been

perfect.

The author thinks there can be no doubt as to the diagnosis. The
violent and increasing vomiting, collapse, distention of abdomen, and

nature of vomitus are all characteristic; also the disappearance of the

abdominal distention after lavage. The regular spontaneous move-
ments of the bowels and the persistence of the liver dullness precluded

the idea of a {)erforation, which was first suspected.

* Gaillard's Medical Journal, 1897, p. 78.
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Author's conclusions:

1. During the course of convalescence from some acute or chronic

disease the stomach may undergo rapid dilatation.

2. This condition is marked clinically by a sudden and violent onset;

vomiting is violent and intractable ; large quantities of fluid are ejected

;

the fluid is usually greenish, due to admixture of bile. The patient is

reduced to a state of collapse or exhaustion which may prove fatal in a

few days.

3. During the progress of the disease the abdomen becomes distended,

the right hypochondrium remaining flatter. The bowels move spon-

taneously, and a splashing sensation may be elicited over the site of the

distention. Sensorium usually cloudy.

4. If treatment is unsuccessful, the abdomen becomes more dis-

tended, vomiting ceases, and the patient dies of exhaustion.

5. Indications for treatment are: (a) Supportive measures. (6)

Use of stomach-tube one or more times daily, as early m case as possible.

(c) Rectal feeding, (d) No food by mouth until vomiting is nearly

or quite controlled.

6. The treatment without lavage is unavailable, and the use of

narcotics worse than useless.

Rosenheim* has also observed cases of mechanical insufficiency of

the stomach occurring periodically in neurasthenic patients.

Ewaldf states that very appreciable dilatation may occur in which

the injurious effects are equalized by efficient compensation on the part

of the absorptive and motor functions. Thus some individuals may
for years have an abnormally large stomach which causes them little

or no trouble, just as people live for years in ignorance of the existence

of a valvular lesion, owing to perfect compensation of the heart muscle.

But some day, suddenly, or in a surprisingly short time, all the symp-
toms of the dilatation appear. These are the cases in which the dilata-

tion has apparently arisen acutely, and which are spoken of especially

in the English literature.

Albutt,! in a paper on simple dilatation of the stomach, pointed out

that simple gastrectasis, both acute and chronic, and independent of

pyloric obstruction, was often overlooked, and indeed many physicians

have been disposed to ignore it in an uncomplicated form. He urged

the great importance of diagnosing the disease, whether it occur as a

complication of febrile or debilitating illness or as a result of prolonged

gastric derangement and as a malady to which infants, youths, and adults

were liable. He held further that the dilatation was due rather to a

diminished power of resistance on the part of the stomach-wall to the

normal or slightly augmented intragastric pressure, than to a giving

way of the stomach-wall, owing to largely increased pressure from

within.

* Magenkrankhciteii, "Z. Aufl., p. 452.

t Diseases of the Stomach, p. 290.

X Lancet, 1887, vol. ii, p. 905.
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J. B. Hunter* reports a case of acute dilatation of the stomach
following laparotomy.

Female, married four years, never pregnant, age twenty-eight. Dysmenorrhea and

pelvic bearing-down pains; right inguinal hernia; well nourished. Local treatment for

endometritis and for prolapsed and painful ovaries without benefit. Tait's operation

performed. Physical examination showed no organic disease and nothing unusual to

direct attention to the stomach. Typical operation; catgut ligatures. After operation

continued nausea and vomiting, and patient died on the ninth day from exhaustion.

Autopsy showed the abdominal cavity, to within 3 inches of pubes, occupied by the dilated

stomach, which contained one gallon of dark acid contents (color not noted). No ob-

struction of pylorus. Chronic inflammation of mucous membrane and marked atrophy of

all the coats. Nothing noted in report as to presence or absence of peritoneal adhesions

nor fresh exudate, nor whether or not the stomach was washed out.

H. Schultz, in an article entitled "Zur Casuistik der acuten Magener-

weiterung"t says that dilatation of stomach should be of interest be-

cause it can be diagnosed with the ordinary physical methods of ex-

amination and without chemic analyses. The causation of the atonic

paralytic condition of the muscularis may be:

1. General low condition of the vitality, as in the different anemias,

cachexias, tuberculosis.

2. Infiltration of the muscularis by chronic gastritis, chronic venous

engorgement,

3. Disturbance of innervation by diseases of the brain and spinal

cord, mental diseases, hysteria and hypochondriasis.

Aside from the above, many authors (Andral, Magendie, Duplay,
Skoda, Rosenbach) believe in a simple, primary, or essential weakness

or paralysis of the stomach-wall. Schultz reports a case as follows:

November 28, 1889: Female; twenty-four; single. No previous illness. Four months

ago was taken down with severe febrile disease lasting to date. The exact nature of the

ailment could not be determined by the attending physicians. The diagnosis lay between

typhoid and malaria.

Examination November 28th: Patient, previously well nourished, is now in a state of

extreme emaciation; temperature, normal; pulse, 84, regular, weak; pains in feet, ankles,

and knees. Feet in position of pes equinus; toes flexed; knees flexed; joints very painful

on motion.

Heart and lungs negative. Abdomen very much retracted; no tenderness anywhere.

Spleen negative. Bowels costive. Urine contains trace of albumin; no morphologic

elements.

Put on liquid diet, baths, wine, stimulation.

December 13th: Improved, is stronger, and has some appetite. Can now eat scraped

beef and potatoes without causing distress. No nausea or vomiting. Abdomen still re-

tracted; no tenderness anywhere.

December 17th: Knees and ankles less painful, and can now be moved more easily.

Massage and passive motion.

December 19th: During the night of the seventeenth was taken with sudden severe

* Boston Medical and Surgical Journal, vol. cxvii, p. 361.

t JahrbUcher der Hamburgischen Staats-Krankenanstalten, 1890, vol. ii, p. 145.
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pains in gastric region. Suffered terribly, and morphin brought only slight relief. Yes-

terday vomited frequently large amounts of greenish fluid. This morning bulging of epi-

gastrium (contour of the stomach); peristaltic movements can be elicited on handling.

Liver dullness much diminished from below, and tympany all over site of left lobe. Great

tenderness now in epigastrium. Had a spontaneous evacuation of the bowels. Treat-

ment—nutrient enemata; stimulation; morphin.

December Wth: The distention in the epigastric region has increased and extended

downward to midway between umbilicus and pubes. The abdomen above symphysis is

retracted. Great tenderness over the distended area, which gives forth a deep tympanitic

percussion-note; some dullness in the flanks. No peristaltic movements. Continued

vomiting of bile-stained fluid.

Death from exhaustion the same evening, the condition having lasted three days.

Autopsy five hours later. On opening abdomen the dilated stomach is revealed occu-

pying almost the entire cavity from xiphoid to pubes. At the site of the pylorus the di-

lated duodenum and pyloric half of the stomach join at an acute angle, the stomach form-

ing the descending, the duodenum the ascending, limb. Duodenum in its lower third

slightly stenosed, owing to dragging down of stomach. No peritoneal adhesions. Stom-

ach contains large quantities of an acid, greenish fluid. Walls of stomach attenuated.

No stenosis of pylorus; rather dilatation admitting five finger-tips and involving

upper portion of the duodenum. Ecchymoses in mucous membrane. No ulcers; no

scars; no pigmented areas.

Spleen, liver, and kidneys normal.

Microscopic Examination.—Muscularis of stomach-wall very thin; fibers partly in

granular degeneration; many fresh hemorrhages. The glands are distorted from their

normal relative direction and position; gland-cells mostly intact. Some fresh ecchymoses

and granular degeneration here and there.

[Note.—The author makes no mention of the use of the stomach-tube.]

Poensgen* believes that acute dilatation of the stomach may be due
to definite structural changes or may appear without such, viz., func-

tional,

Brinton,t in treating of acute paralytic dilatation of the stomach,

says that sometimes, during convalescence from acute febrile diseases,

the patient will suddenly be taken with violent abdominal pains associ-

ated with great tympany and tenderness of abdomen, and no reason

present to suspect peritonitis. The patient may rapidly become ex-

hausted and die. He has performed autopsies on such cases, and found

the stomach enormously dilated and filling the entire abdomen. No
mention of stomach-tube is made.

Acute dilatation of the stomach, according to Osier, is rarely seen,

although it has been known to occur when large amounts of solid or

liquid food are taken. Occasionally this leads to extreme paralytic

dilatation, and Fagge has described two cases which came on in this

way, one of which proved fatal.

Boast states that cases of acute dilatation of the stomach are of the

greatest rarity. He could find only two cases recorded in the literature,

* Die motorischen \'orrichtungen des menschlichen Magens und seine Storungen,

Preisschrift, Strassburg, 1882, p. 96.

t Diseases of the Stomach.

X Deutsche med. Wochenschr., 1894, vol. xx, pp. 155 and I7i.
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viz., Kelynack* and Schultz.f Both cases were cachectic individuals,

the dilatation coming on without appreciable cause and ending fatally.

Boas cites a case as follows: Male, aged twenty, previously healthy; never had any

gastric disturbances previously.

December 10, 1893: Error in diet; ate too much fat roast goose, and was taken sick

next day with anorexia and belching of gases; no nausea, vomiting, or diarrhea. After

three days' diarrhea, nausea and vomiting of acid fluids of foul odor, finally exceeding in

amount that taken into the stomach. Constipated now.

January 10th: Greater curvature of stomach; when the organ is moderately distended,

reaches the breadth of 4 fingers below navel; when distended with gas, it reaches 2 inches

further. Splashing and succussion can be elicited by agitation. No tenderness anywhere.

Passage of stomach-tube brought out 300 c.c. of a thin liquid, containing particles of un-

digested matter from previous meals. The fluid contained sulphureted hydrogen; free

hydrochloric acid in about normal amount. Microscopically, sarcinae, bacteria, yeast,

fat-crystals, muscle-fibers, starch-cells.

Stomach washed out regularly after that; 200 to 400 c.c. were evacuated at each time.

The conditions improved immediately—no more vomiting nor sour eructations.

This is a case where an acute dyspepsia, arising in an individual

previously healthy as to the stomach, was followed by an acute dilata-

tion of the stomach. Analogous to the "acute overexertion of the

heart" by O. Frantzel, Boas would designate the above condition of the

stomach as an "acute overexertion of the stomach."

Boas' prognosis, quod restitutionem ad integrum, is not very favorable;

he thinks the tonus will never be quite restored to the normal. He
thinks that an emetic administered at the onset of the illness would
have prevented the development of the dilatation.

Albu,t in a communication, "Uber acute todtliche Magen-Dila-
tation," states that acute and chronic dilatation of the stomach differ

essentially as to etiology. In the acute dilatation, stenosis of the pylorus

takes no part, whereas it is important in the causation of the chronic

dilatation. Acute dilatation, in contradistinction to the chronic, arises

from an affection of the stomach-wall. Acute gastrectasia develops with-

out there having been any previous diseases of the stomach. However,
a diminished tonus of the stomach-wall of long duration is a predispos-

ing factor. Albu, with Boas, accepts two forms of acute gastrectasia:

1. Dilatatio ex ingestis, viz., due to overeating. (Cases of Hilton

Fagge, A. Fraenkel, Boas, and others.) This is not the type of extreme,

rapidly progressive, fatal cases.

2. Dilatation from paralysis of stomach-wall of central nervous origin.

(Cases of Gross, Koberle, Hunter, Kelynack, Schultz, A. Fraenkel.)

Albu's case is as follows:

Male, twenty-six years old, admitted to hospital May 20, 1895, with scarlet fever.

Previously healthy. In the habit of overeating and overloading the stomach. For ten

* Medical Chronicle, 1892.

t .Jahrhilcher dcr Hamburgischen Staats-Krankenanstalten, 1890, vol. ii, p. 115.

+ Deutsche nied. Wochenschr., 1896, vol. xxii, p. 102.
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days he ran a typical course of fever, with severe angina and some cardiac weakness.

Temperature came down to normal, and he began to have some appetite.

May 31st: Began to vomit violently, without any ascertainable cause as to diet.

Vomiting repeated and epigastric tenderness appeared.

June 1st: Still vomiting; getting weaker; sensorium cloudy. Vomitus is watery,

with mucus and bile admixed. It was now evident that there was a great distention of

the upper abdomen, especially to the left side. Fluctuation and succussion. Percussion

elicits dullness over the protuberant area, and confluent with the dullness of liver, heart,

and spleen. Greatest intensity in left hypochondrium.

Patient apathetic; great pain in stomach, no evacuation of bowels for two days.

Pulse scarcely palpable; extremities cold. Vomiting ceased later in the day. Stomach-

pump brought out large quantity of green, foul-smelling fluid. No improvement; de-

lirium and death in the following night, in spite of constant stimulation.

Autopsy.—Parenchymatous myocarditis and nephritis. Gastritis parenchymatosa

pigmentosa. Dilatatio permagna ventriculi; no pyloric stenosis; no scars from old

ulcers.

As the pain and tenderness of the distended abdomen was so sudden
and so great, the author considered the possibility of peritonitis, espe-

cially with the dullness in the lateral dependent portions of abdomen.
Two further points of importance were also noted, viz. : (1) Total

absence of peristaltic movements and (2) cessation of vomiting when the

dilatation is at its maximum. Finally, referring to the cerebral symp-
toms,—apathy, somnolence, delirium,—Albu would consider them due
to the absorption of toxic substances from decomposition in the stomach,

rather than to anemia of the brain.

The primary causation of the acute dilatation may be regarded

as toxic, as following some acute infectious disease; and, indeed, paral-

yses of the most varied regions of the nervous system have been noted,

e. g., after typhoid, cholera, and puerperal fever. He quotes from Brin-

ton, who considers the solar plexus and pneumogastric the nerves affected

and paralyzed by the action of toxic substances upon them.

Engstrom* reports a case of intestinal paralysis following operation

in the abdominal cavity:

Female, thirty-seven; ovariotomy right side. Sponged out large amounts of bloody

ascites. After operation vomiting, soon fecal in character, meteorism, accelerated pulse,

subnormal temperature. Sensorium clear. Stimulation. Lavage of stomach and in-

testines. Reopened abdomen and found no mechanical obstruction. One hour after

death cultures taken from peritoneal cavity, which remained sterile. Ileum greatly dis-

tended; upper portion of duodenum and colon not distended.

Grundzachf reports a case of paralysis of stomach and intestines

after laparotomy

:

After operation for rupture of an extra-uterine pregnancy there developed, in the first

three days, the symptoms of motor and secretory paralysis of the stomach, viz., great

* Nordiskt medicinsk Archiv, 1895.

t Leber Liihmung des Magens und Darms, namentlich nach Laparotomie, Medycyna,
1895.
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tympany in epigastrium, reaching to navel. Frequent vomiting of a fermenting fluid

(absence of HCl, traces of lactic and acetic acids, yeast). Constipation and no flatus.

Rapid, thready pulse, subnormal temperature, apathy. On the sixth day passed flatus

and vomited 50 c.c. fluid, grass-green, containing free hydrochloric acid, but no yeast or

lactic acid. Recovery imeventful after that. With reference to treatment: No nourish-

ment—^absolutely nothing by stomach, and instead nutrient enemata, lavage of stomach,

ice-bag to abdomen, and sometimes faradism.

B. Riedel* after operation for gall-stone: In thirty-six or forty-eight hours the patient

may begin to vomit; no rise in temperature. The upper half of abdomen becomes tym-

panitic, then the lower abdomen is affected, even down to left Poupart's ligament or to

symphysis. Vomiting continues; pulse rises and becomes softer—130 to 140 beats.

Face becomes sunken; extremities cool. It is the picture of a foudroyant peritonitis—yet

it is not peritonitis!

If the abdomen is opened, no trace of fibrous or inflammatory

exudate is found, but, instead, the enormously dilated stomach. The
cardiac half passes down horizontally toward the left Poupart's liga-

ment; there it joins at an acute angle the ascending pyloric portion.

The lesser omentum is stretched between. The condition is an acute

dilatation of the stomach, coming on twenty-four to twenty-eight hours

after operation in an individual whose stomach was, at the time of

operation, seen to be normal.

Riedel had two cases; in both there existed adhesions—in one
between liver and right end of lesser curvature; in the other a band of

omentum passing over pylorus to lesser omentum. These adhesions

may have predisposed to the dilatation, but it is certain that a previously

healthy stomach may become, in twenty-four to forty-eight hours,

dilated down to pubes, and it is immaterial whether due to the effects

of separation of adhesions or to some obstruction in the pyloric region.

The vomiting is excited, first, by the fluids taken into the stomach
soon after operation ; but soon the amount vomited or removed by tube
exceeds by far what has been taken per os. The fluid is thin, serous, con-

taining dark coagula; these latter are structureless; red corpuscles

whose pigment had diffused were also found.

To prevent vomiting, Reidel would give no fluids by mouth in the

first twenty-four hours. If vomiting occurs, nevertheless, wash out the

stomach and administer 0.01 gm. morphin hypodermically. The eflFect

is marvelous—the vomiting ceases and the pulse becomes stronger.

Lavage may be repeated three or four times daily. He thinks he could

have saved his two cases had he resorted to these procedures; but, on
the contrary, he thought there was infection, reopened the abdomen,
found out his mistake, and then the patients did die of infection.

* Chirurgische Behandlung der Gallenstein Krankheit," Handbuch der speciellen

Therapie der inneren Krankheiten, Penzoldt und Stintzing.



REMARKS ON SURGERY OF THE BILE-DUCTS*

Clinically, it is impossible in all cases to separate the common
duct from the rest of the bile-ducts. I shall point out some facts referring

to the ducts in general and the gall-bladder, but, on the whole, limit my
remarks to the surgery of the common duct.

Biliary colic is a symptom common to the whole biliary tract.

First, as to the causation of pain, which we will consider irrespective

of the presence or absence of icterus. There are three distinct factors

operative in the causation of the pain, namely—(a) Incarceration; (6)

inflammation; (c) retention.

Incarceration.—Contraction of the wall of the duct around the ob-

structing stone, or pressure of a stone too large for the duct against its

wall, may cause the attack. The observation of Dr. Billings that a
sound passed through a biliary fistula into the cystic duct caused pain

in the right scapular region is highly instructive. It is said the narrower

a duct through which a stone passes, the more violent the pain. Thus the

cystic duct, which has the narrowest lumen, would be the seat of the most
violent pain from incarceration of a stone, much more so than if the wider

common duct were the seat of obstruction (Lawson Tait). Courvoisier,

in his monograph,! shows that, of the 9 cases of gall-stones reported in

the literature where death occurred during the paroxysm of violent

biliary colic, there was a stone in the common duct in 6, a large stone in

the gall-bladder in 1, stones in all parts of the biliary tract in 1, and no
autopsy made in 1 case. It is doubtful, therefore, if the cystic duct is

more to be dreaded in this respect than the rest of the biliary tract.

Inflammation of the wall of the duct in the region of the stone

mechanically injures the epithelial surface and creates an atrium for

infection. This is found in most instances of remittent attacks of in-

flammation (suppuration) of the gall-bladder—typical attacks of pain

and fever at intervals of months. Can the inflammation, however, be

the cause of the daily colic or pain occurring every few weeks.'* As
Dr. Billings has pointed out, a small and non-obstructing stone in the

diverticulum of Vater may be the cause of this colic. I made the same
observation in Case V of my paper.f In this case the small stone lay

* Chicago Med. Recorder, 1898, vol. xiv, p. 309; discussion before the Chicago
Medical Society.

t Casuistisch-Statistische Beitrage zur Pathologic und Chirurgie der Gallenwege,
Leipzig, 1890.

X "Stones in the Common Duct and Their Surgical Treatment, With Remarks on the

Ball-valve. Action of Floating Choledochus Stones," Amer. Jour. Med. Sci., 1896, vol.

cxi, p. 125
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loosely in Vater's diverticulum. This, I think, may be explained as

follows : A daily or weekly exacerbation of an existing subacute inflam-

mation takes place, analogous to a protracted nasal catarrh or laryn-

gitis, which gets better and worse at intervals.

Retention of bile behind an obstructing (fixed or floating) stone or

behind a valve or bend caused by adhesions is also found to cause biliary

colic. It is probably the sudden obstruction only that causes an attack

of colic, as none occurs in the cases of gradual obstruction—for example,

following cancer of the duodenum or the pancreas near Vater's diver-

ticulum. At the present stage of our knowledge it is not possible, in a

given case of biliary colic, to diagnose, from the clinical symptoms, which

of the three etiologic factors are operative. This may, however, be a

possibility in the future.

Differential Diagnosis.—Dr. Herrick has mentioned the fact that

acute disease of the bile-ducts sometimes simulates acute intestinal

obstruction. A case of this kind is the following: I saw the patient, a

woman of about forty. May 20, 1896, in consultation with Dr. Loeven-

son. She was suffering with all the symptoms of an acute intestinal

obstruction, seemingly with peritonitis, and nothing to point to the

biliary tract. She was taken to the German Hospital of Chicago for

operation. I opened the tympanitic abdomen in the median line, and
found the peritoneum normal throughout, the intestines uniformly

distended and nowhere obstructed. A distended gall-bladder was the

only abnormality found. I closed the median incision and made a

lateral one over the gall-bladder. The gall-bladder was considerably

enlarged, tense, free from adhesions, and somewhat congested. Think-

ing that the condition of the gall-bladder might not be the cause of the

obstruction, but that the latter might be dynamic and of unknown cause,

I resolved upon a cholecystostomy in two stages. I selected this opera-

tion as the one which, if subsequent events showed it to have been super-

fluous, would be least harmful in its effects. The symptoms of absolute

obstruction continued unabated after the first operation. After thirty-

six hours I felt constrained to incise the gall-bladder. Pus escaped, and
140 good-sized gall-stones were evacuated. The symptoms of intestinal

obstruction ceased immediately. She recovered with a fistula in which
one year later a cylindric-celled carcinoma of the gall-bladder made its

appearance.

Another point of interest in the diagnosis which has attracted my
attention is the following: Does the shape of a given gall-stone, passed

by the bowels, give us any clue by which we may locate its former seat

in the biliary tract, or the place it occupied during the greater time of its

period of formation, and, if so, where might we expect to find more
stones?

(a) Stones with facets—pyramidal stones—I believe are ordinarily

from the gall-bladder, as here the stones occur in groups.

(b) Stones with two parallel facets—barrel-shaped stones—are

coninionly from the ducts, where they lie in a single row.
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(c) Spheric stones with no facets, when single, and either large or

small, may occur anywhere, but when multiple, I believe they often

come from a dilated common duct.

I will pass around stones in illustration of these views—stones from

the common duct, Vater's diverticulum, and the gall-bladder. As an
exception, however, in the following case all the biliary passages were

filled with pyramidal stones.

Case I.—Male. Age, thirty-two; first attack of biliary colic fifteen years ago;

second, five years ago; colic with increasing frequency since; icterus; no tumor felt;

operation; cystic, hepatic, and common ducts dilated and filled with stones; gall-bladder

small, contained stones—choledochotomy; removal of stones; cholecystotomy—removal

of stones. Recovery; no attacks of biliary colic since.

Remarks.—Duration of operation, two hours and twenty minutes. It was tedious

and diflScult to extract all the stones. Slight bleeding occurred from the wall of the duct,

which stopped when sutures were tied. There was dilatation of hepatic half of common
duct, of hepatic duct, and of lower half of cystic duct. No dilatation of duodenal half of

common duct.

Sometimes large quantities of gravel are found behind a large

obstructing stone. These may occur either as amorphous masses of

bilirubin lime, and can be identified positively only by chemical tests,

or as masses containing hundreds of well-formed minute stones, 1 to 3

mm. in diameter. With a low magnifying lens these stones can be

recognized as biliary calculi, especially if the broken surface, with its

characteristic radiation, is seen. The importance of identifying as gall-

stones concretions passed with the feces is obvious, as thereby we have

a positive clue in tracing the origin of vague symptoms.
I believe it is yet impossible clinically to differentiate diseases of the

gall-tracts caused by stones from those caused by bending or valve

formation of the ducts. This I have shown in a former paper.*

We may have either the frequently recurring short attacks of colic,

as in floating stone in the common duct, or those monthly or semi-annual

attacks of colic with inflammation, as with stones in the infected gall-

bladder, or, finally, no colic at all, icterus, if present, being the only

symptom pointing to the biliary tract.

Should the operation of cholecystostomy in two stages be aban-

doned?
Courvoisier's statistics showed the mortality to be the same, namely,

10 per cent., whether the operation was performed in one or two acts.

We read and hear less and less of the two-stage operation being performed

now. Many operators have given it up (F. Lange); others pronounce

it a bad operation,! others resort to it only exceptionally, as Kehr,| in

* "Retention from Displacement, Bending, and Valve Formation—Oblique Insertion

in Biliary Tract," Medical Standard, Chicago, 1896 and 1897, vol. xviii, p. 353; also

Trans. Amer. Surg. Assoc, 1896.

t Halsted: Bulletin Johns Hopkins Hospital, 1897, vol. viii.

t"Ein Riickblick auf 209 Gallenstcinlaparotomien," Langenbeck's Archiv, 1896,

vol. liii, p. 362.
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3 out of 100 operations. Riedel is one of a few who holds to it with certain

well-defined indications.*

The chief objection to the operation in two stages is that it does not

allow of the removal of incarcerated stones from the neck of the gall-

bladder or from the ducts. This makes the operation for gall-stones an

imperfect one, necessitating, perhaps, a secondary operation to remove
stones which cannot escape by way of the fistula.

Riedel's indication for the operation in two stages is the presence of

a small, deep-seated gall-bladder, which cannot be brought out and
sutured to the parietal peritoneum.

I do not feel like giving up this operation entirely, as it is safer against

infection of the peritoneum than the operation in one stage. It protects

as certainly and surely when we operate for a suppurating gall-bladder

as when we operate for abscess of the liver or any other retroperitoneal

collection of infective material. I never had a patient die from the

effects of an operation in two stages; in one cholecystostomy in one stage,

however, a fatal septic peritonitis followed. It seems to me that when
the object of a cholecystostomy is not so much the removal of stones

from the biliary tract as drainage of a septic gall-bladder (a temporary
operation to avert the danger of rupture, perforation, and sepsis), the

two-stage operation is preferable or the only rational one (Riedel).

If we have to operate during an acute attack of cholecystitis and find

a small, deeply situated gall-bladder, to which all the surrounding organs,

namely, duodenum, transverse colon, stomach, pylorus, etc., are ad-

herent, or a gall-bladder that is entirely buried beneath succulent,

edematous adhesions to other organs, I prefer to operate in two stages.

In some of the most complicated cases—and the cases of disease of the

bile-ducts that come to operation at the present time are generally more
or less complicated, as 73 of Riedel's 120 cases were complicated—the

local condition and condition of the patient may necessitate the two-

stage operation as the wisest compromise, as the patient may not be

able to bear an operation lasting one to three hours.

There is another reason, aside from safety, that induces me to

operate in two stages in some of the most complicated cases; namely,

the simple drainage of the gall-bladder not only relieves symptoms, but
brings about a change in the pericystitis whereby the hard, edematous,
infiltrated adhesions become soft and pliable and the organs again

become movable. At a later operation, under these circumstances, the

isolation of the bile-ducts without rupturing the gall-bladder or intes-

tines becomes possible. We can then recognize the identity of the differ-

ent structures, which is sometimes impossible in the acute active stage

of the pericystitis.

There are many cases reported where the radical operation had to

be abandoned, or where the patient died because the operation was too

complicated or the intestines were opened into. I have in several cases

of this kind been satisfied to be able to lay bare a square inch of the gall-

* Penzoldt and Stintzing's Handbuch der speciellen Therapie, Chirurgie der Gallen-

wege.
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bladder surface for an operation in two stages. The majority of my
cholecystostomies in two stages, although operations of necessity, have
given permanent relief.

For the young surgeon who begins to operate on the biliary tract

it is better to perform more cholecystostomies in two stages, even at the

risk of making incomplete operations, than to venture too far into a

more complete operation and lose the patient. With years of experience

his operations will gradually become more and more complete.

Pericystitic Abscesses or Fistulas.—The greatest difficulties are en-

countered in the cases where pericystic abscesses are located between
the biliary and the intestinal tract, with fistulas between these hollow

organs. A localized hard mass in the adhesions indicates the presence

of an abscess. As an instance, I cite the following case of fistula into

the pylorus:

Case II.—Female. Age, thirty-five; married; first authentic attack of biliary colic

one year ago; one or two attacks every month; no icterus at first; after eight months

icterus and clay-colored stools. Operation; indurated mass uniting ducts and stomach;

found to contain cavity filled with cheesy detritus and a sinus opening into stomach; fistu-

lous opening in stomach sutured. Stone in common duct removed by choledochotomy.

Cholecystostomy. No recurrence of biliary colic. Recovery.

In another instance a pericystitic abscess between the gall-bladder

and the transverse colon terminated in a fecal fistula one month after

a cholecystostomy in two stages. In this case the gall-bladder was
buried among the adjacent intestines.

Would it have been better to have laid the bile-ducts bare and
sutured the colon at the first operation? If this had been done, would the

patient be alive today .f*

Displacement of the gall-bladder and of the entire liver I found
in two cases due to very firm adhesions to the parietal wall. Lateral

displacement will necessitate a transverse branch to the longitudinal

incision. Displacement upward under the costal arch may require

resection of the costal cartilages, as proposed by F. Lange.

An instance of this is the following case:

Case III.—Male, age forty-seven. Biliary colic for ten years, at first without

jaundice or clay-colored stools. August, 1897, severe biliary colic with jaundice and clay-

colored stools. Operation : Liver and gall-bladder retracted high up under ribs, requiring

resection of costal cartilages to bring gall-bladder into view. Very extensive adhesions

everywhere; operation in two stages; gall-bladder with difficulty sutured to peritoneum;

gall-bladder opened thirteen days later; stones escaped; fistula for some months; event-

ually recovered; no more colic.

In what cases should we operate and when are questions con-

cerning which there exists a difference of opinion between internal

medicine and surgery. Operation is now performed earlier in the disease

than formerly, when only the most desperate cases sought surgical aid.

The local conditions which tend to make operation difficult, if not im-
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possible, are due to the recurrent attacks of infection and inflammation

in and about the gall-bladder. In Kehr's 209 operations, 41 lasted more
than two hours, 6 more than three hours, and 2 over four hours; in

other words, 25 per cent, lasted over two hours. In the early operation

less complications are liable to be encountered, and the operation is

consequently shorter, and for this reason it should be advocated. It

is questionable, however, if the cases that present the greatest difficulties

during operation always present a history pointing to the same or,

indeed, have a history that indicates early operation.

In cases with remittent attacks I prefer to operate in the interval of

rest, as in appendicitis. I do so because I believe the adhesions are less

rigid and edematous and the microbes less active in the free interval.

When stones are being passed with the feces, whether through a

dilated Vater's diverticulum or through perforation, into the intestine,

we naturally await the result and see if relief does not follow. This is

evidenced by the following case:

Case IV.—Male, age sixty; biliary colic for four years; icterus two years ago; stone

found in the feces; recurrence at least once or twice every month; during last year attacks

almost every week; sometimes very severe; icterus; late in December, 1896, severe bil-

iary colic; each day stones were found in feces until there were six. Spontaneous recovery

without operation. Has had no attacks since.

In choledocholithotomy it is important to find and remove all

the stones, as a stone being left may necessitate a second operation.

Kehr was unable to find all the stones in 5 out of 30 cases (16.6 per

cent.). I was unable to find a small stone in Vater's diverticulum, and
Kiister, Terrier, Lauenstein, and Riedel, according to Kehr, each report

one case. Where do these stones hide, even sometimes after they have
once been felt at first? When they do not slip up into a dilated hepatic

duct, where they may be felt with the finger or probe, I believe that

they hide in diverticula in the wall of the ducts.

As an aid in detecting stones after the common duct has been opened,

I devised my flexible metallic probe, made of spiral wire, as described

in my paper of 1897.* Not only is a click felt when the probe strikes a
biliary calculus, but, what I consider of much greater importance, should

the point of the probe glide past a calculus, half hidden, we will say, in a

diverticulum, we feel a grating sensation caused by contact of the stone

and the uneven surface of the probe. I believe that I might have been
thus able to feel a small stone in Vater's diverticulum, which would
otherwise have remained undiscovered, and perhaps saved my patient.

The wound in the common duct is always closed with sutures; or,

as Kehr terms it, the choledochotomy operation is always the ideal

one. It is difficult to insert the sutures in the common duct, located, as

it is, at the very bottom of the deep field of operation. I will pass around
the hammer devised by Halsted to facilitate the introduction of the

sutures.

* Medical Standard, 1897, vol. xviii, p. 353.
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The prognosis of choledochotomy, as of operations on the ducts
in general, is improving. In 1896 I estimated the mortality of the 44
cases then reported in the literature, and found it to be 18 per cent. I

have operated on 7 cases with 1 death—14.3 per cent. In Kehr's 30
cases there was a mortality of 6.6 per cent, only; this is an exceptionally

favorable record, that will probably not be obtained by the majority of

operators, nor be improved by a larger series of cases.

Of the cases demanding operation on the biliary tract, which are

easy and which are difficult of operation? It is notable that the two
operators who have had the most extensive personal experience in this

field of surgery should have such diverging opinions. Riedel has greater

fear of the cystic duct than of the common duct. Kehr, however,
performed 23 cystotomies without encountering complications or hav-
ing a death, whereas he found his 30 choledochotomies mostly diffi-

cult and complicated. The explanation is that the number of operations

is yet too small to avoid drawing erroneous conclusions.

In my opinion, the difficulty in operating on the ducts increases as we
approach the duodenum, but conditions aside from the location of the
disease must also be considered. Some of these are, for example,
adhesions, fistulas, abscesses, bands and valve formation, retracted,

inaccessible location of the gall-bladder, etc. The former may compli-

cate the disease in any part of the tract to such an extent as to render the

aspect of the case extremely grave and the operation highly dangerous,

if not impossible.

I have no time for and dislike controversy. Before reading his paper.

Dr. Bevan made known to me his intention of questioning the anatomic
relations of the common duct and portal vein, as set forth in my paper
on "The Treatment of Gall-stones." I endeavored to demonstrate to

him that he was in error. As he still holds to his opinion, I feel it incum-
bent upon myself to set him and the matter aright. It is a serious accu-

sation to state that I am mistaken in the anatomy by claiming that the

portal vein comes up on the anterior surface of the common duct;

especially so as I had brought out some points in the pathologic surgical

anatomy of this region never before described. I cannot allow the sus-

picion of unreliability to rest upon any of my writings. In my paper I

have illustrated and described the pathologic surgical anatomy of the

field in operating on the common duct.

For the sake of clearness and comprehensiveness, as I stated in

my preface, I decided to describe the relative position of the organs in

question as they are observed with the patient in the horizontal position,

as on an operating table.

The relation of the organs of the patient lying down, to the operator

standing, has, therefore, changed 90 degrees from vertical to horizontal.

Thus it follows that, for example, the anterior aspect of the common duct,

with patient erect, becomes the upper surface when the patient is recum-

bent. Under the same conditions the upper surface becomes posterior,

the posterior aspect becomes inferior, and the inferior becomes anterior

when the patient is placed in a horizontal position. When I state.
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therefore, that the vena porta emerging from behind is located, relative

to the common duct, first on the posterior, then on the inferior, and
finally on the anterior, surfiace, I refer to the relation in the horizontal

position. In the upright position of the patient it would follow that

the vein is first superior or above, then posterior, finally inferior or below,

the common duct. I consider that the relations described with the

patient horizontal are more comprehensible to the surgeon, as they

are thus exposed' by operation.

Dr. Bevan has evidently read my article carelessly if he doubts my
statement that the portal vein in its terminal course is found located

on the anterior (or inferior) surface of the right hepatic portion of the

common duct.

Furthermore, the statement of Dr. Bevan that the specimens from

which my plates wiere made were anomalous is equally erroneous. As
I state in my paper, I have, in operating on patients with stones in a

dilated common duct, found the relation of vein and ducts repeatedly

and constantly just as it appears in the specimen and plate in question.

My experience has upheld my opinion, that the description of the speci-

men was correct, and expresses the anatomic pathologic relations ordi-

narily met with in operating for stones in the common duct. I have
further, through the kindness of Dr. William Hessert, procured a speci-

men of the normal organs with vessels and ducts injected with plaster-of-

Paris and gelatin. This specimen also corroborates the correctness of my
description as do the pathologic specimens which I now demonstrate.

Owing to their treatment with formalin, they are somewhat shrunken.

The description attached to my plates contains exact measurements in

millimeters of all parts. The figures are not schematic drawings, like

those of Dr. Bevan, but are exact reproductions from nature of the organs

involved. They are equal in correctness to photographs, but superior

in comprehensiveness.

Dr. Bevan presents a specimen of a liver and bile-ducts with the

latter, together with the vessels, dissected out and the vein empty.
When the ducts and vessels are loosened from their surroundings, it

is practically impossible to judge of their relative position, because

they are then easily displaced. When the portal vein is empty, it is

impossible to obtain even a remote idea as to its relation to the ducts;

an empty vein is collapsed and appears like a strand of fascia or a band
of connective tissue. In operating on the neck we are familiar with the

great difference presented by a full or an empty internal jugular vein.

Consequently, inasmuch as Dr. Bevan's drawings are made evidently

from specimens in which the portal vein was not injected, they must
necessarily convey a false impression; they portray the organs and
relations as taken from the cadaver, and not as seen in the living sub-

ject, as is the case with my description. Surgery does not deal with
cadavers.

I would say, further, that it is well to consider the relation of the

portal vein to the common duct while the left index-finger is passed into

the foramen of Winslow.
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In this manner the hepaticoduodenal ligament inclosing the common
duct and portal vein is lifted upward (patient horizontal) or forward
(patient erect). It is an advantage to study relations in this position

because palpation of the ducts (common, cystic, and hepatic) is thus
accomplished, and, furthermore, because incision of the common,
cystic, or hepatic ducts is made with the finger in this location and the

organs thus exposed. It facilitates orientation and tends to prevent

injury to the portal vein. Finally, it is important, as neither by inspec-

tion nor palpation can the operator distinguish individually the vein

from the ducts.

Dr. Bevan has made some 40 dissections, and presents us, as the

result, a series of drawings of the bile-ducts and theif surroundings.

These drawings do not differ materially from the time-honored classic

illustrations of this territoFy to be found in the anatomic atlases. They
differ only in that they are less correct than the classic ones, inasmuch
as they are entirely schematic and do not give any dimensions.

Some of the illustrations are evidently intended to show the patho-

logic anatomy of the bile-ducts. The doctor has in some of his charts

inserted imaginary gall-stones in the normal ducts. This matter of

developing pathologic anatomy at one's writing desk must lead neces-

sarily to grave errors and absolutely erroneous conceptions.

A beginner in the surgery of the bile-ducts who, in a given case of

stones in the gall-bladder or ducts, would rely upon Dr. Bevan's ana-

tomic plates as guides in his operation would be much deceived and
very much at sea. He would find the conditions in the case so entirely

different from the normal anatomic conception that he would be at an
utter loss to find his bearings.

Dr. Bevan seems to ignore the fact that surgical diagnosis and operat-

ing are based indirectly only on normal anatomy. Nobody will deny
that a prospective surgeon must first acquaint himself with normal
anatomy. But operations are not performed on the normal body or

on normal organs. The second step in the development of the surgeon

and operator is the study of pathologic anatomy. General pathology

enlightens him relative to the different morbid processes of diseased

organs. This knowledge is needed for an intelligent comprehension of

the anomalous life processes in diseased organs. A surgeon might diag-

nose and do moderately good mechanical work on the plane of the ordi-

nary artisan without much attention to pathology or pathologic phy-

siology.

But pathologic anatomy, namely, the knowledge of the shape, size,

relations, and so on of diseased organs, is absolutely essential to the good
operating surgeon. The field of operation, its topographic pathologic

anatomy, as I have, for example, described it in operating on the common
duct, is often widely different from the same region in perfect health.

The ducts may be dilated and tortuous; irregularly sacculated in places;

diverticula may be present; these conditions necessarily change the

relations of the parts concerned. For example, how would it aid the

surgeon, operating on a fibroid in the broad ligament, to have before
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him an illustration of a normal uterus and adnexa? The normal ana-
tomic relations are entirely and absolutely distorted. If the surgeon has

not studied the pathologic anatomy of uterine fibroids, he will be guided

by normal anatomy alone, and will be utterly helpless when he comes
to operate. Pathologic anatomy must first be studied at autopsies

preparatory to work in the operating-room.

Next the pathologic anatomy must be studied during operations

—

at first in seeing others operate, and finally in operating one's self.

The variety of pathologic lesions met with during operations is

so great that an extensive experience only will in time enable the opera-

tor to unravel the difficulties encountered among the diseased organs,

with their abnormal relations and surroundings. Riedel justly remarks:
"The surgeon who intends to operate for gall-stones must acquire an
exact knowledge of the pathology (pathologic anatomy) of the disease,

and then be familiar with all the operations proposed and performed by
all the different operators." This remark of Riedel's may explain the

fact, with which we are all familiar, that a very good anatomist often

makes a very poor surgeon.

In conclusion a word relating to the phrasing of Dr. Bevan's criti-

cisms of my paper. He "feels sorry" for me that he must "do his duty
by the profession" by "correcting my erroneous anatomy," because my
paper has been widely read and has attracted attention. This, with my
previous reputation for reliability, might mislead those who read my
paper, etc.

I need not suggest that such language is not used in the best scientific

medical literature. Time and experience, however, may improve the
tenor of the doctor's future writings.

The next question I wish to bring before the society concerns the
history of choledochotomy or choledocholithotomy (Courvoisier) . Most
writers, including myself, assign the priority of this operation to Cour-
voisier, who performed his first operation January 22, 1890. Dr. Henry
O. Marcy, of Boston, disputes the priority of Courvoisier, basing his

claim on an operation performed October 26, 1889.*

In preparing my paper on the "Treatment of Gall-stones,"f in

reviewing the history of choledochotomy I considered the case of Dr.
Marcy not choledocholithotomy, but simply an operation on the gall-

bladder or cystic duct for the removal of a stone. I therefore made no
mention of it, as my paper treated of the surgery of the common duct
only. In a letter to me Dr. Marcy still claimed priority, and reproached
me for overlooking his paper and thus doing an injustice both to him
and to American surgery and surgeons. In my answer to him I stated my
reasons for not considering him in the question of choledochotomy,
and expected the matter to be ended thereby. That Dr. Marcy, how-
ever, holds to his claim of priority is seen in a later publication,

"Obstruction of the Common Bile-duct."| Dr. Alexander Hugh
* Jour. Amer. Med. Assoc, 1890, vol. xv, p. 887.

t Amer. Jour. Med. Sci., 1896, vol. cxi, p. 125.

t Annals of Surgery, January, 1897, vol. xxv, p. 80.
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Ferguson, in an article,* sustains the claim of Dr. Marcy, In order to

settle the question of priority I will lay the facts in the case before the

society tonight.

I consider the operation performed by Dr. Marcy on October 26,

1889, to have been an incision, either in the neck of the gall-bladder

or perhaps in a dilated portion of the cystic duct, for removal of an
impacted stone. I do not consider it possible that it was an incision

of the common duct, for the following reasons:

In the first place, the first report of Dr. Marcy 's case is very imperfect.

For this reason alone I could have disregarded it in the bibliography

of my paper. In sifting the literature for reports of cases bearing

on a certain subject we must necessarily pass over those that

are inaccurately reported, as no accurate opinion can be based upon
them.

Dr. Marcy 's first report of the case (loc. cit.), as well as a more ex-

tended later report of the same case {loc. cit.), shows that any operation

on the common duct can be excluded.

His patient, a female, aged forty, suffered with attacks of biliary

colic with icterus, diarrhea, and clay-colored stools. The abdomen
being opened, the gall-bladder, "like a cystic growth, distended the

lips of the wound." Gall-bladder sutured to peritoneum, incised, 10

ounces of bile, together with a calculus, evacuated. [Dilated gall-

bladder.] With a probe he felt a stone deep down, "quite beyond the

cystic duct." He does not specify by measurement how far he probed,

and this is important. This statement of the probe passing "quite

beyond the cystic duct" is not contained in his first report in 1890, but

is found in his report of 1897 published after I had raised the

question of priority. This stone could not be dislodged or crushed.

The gall-bladder was washed out, the stitches between gall-bladder

and peritoneum cut, and the wound packed with gauze. "After

having somewhat forcibly drawn the gall-bladder through it (the

wound), even this procedure did not enable us to seize and remove the

calculus. I then divided the walls of the duct (paper of 1890) [of the

common duct (paper of 1897)] with scissors, and everted its edges

from over the roughened calculus, which was even then removed with

difficulty. The thickened mucous membrane of the duct [what duct.''

Evidently, not common duct, but cystic duct] and bladder was joined

by a fine, continuous tendon suture, and in a like manner the peritoneal

edges were carefully adjusted, while over all a third layer of suturing

was taken," A continuous para-serous stitch interfolded the edges;

"the entire wound of the viscus measuring about 4 inches" [paper

of 1890], In the paper of 1897 it reads: "The wound through the duct

and gall-bladder thus closed measured 4 inches," Abdominal wound
closed without drainage; patient recovered. "The rough, mulberry-

looking calculus, grape size, was the offending member, weighing when
dried 59 grains,"

* "Personal Observations on the Surgery of the Gall-bladder and Bile-ducts," Brit.

Med. Jour., 1897, vol. ii.



858 COLLECTED WORKS OF CHRISTIAN FENCER, M.D.

To say nothing of the very significant changes made in the text of

the second publication, and overlooking the lack of clearness and com-
prehensiveness in the description of the operation, it is evident that Dr.

Marcy first incised the enlarged gall-bladder at its fundus. This incision

was then later enlarged downward toward the neck of the gall-bladder

or to the cystic duct for a distance of 4 inches.

A normal gall-bladder, containing from 1 to 3 ounces of contents, is

about 4 inches long from the fundus to the cystic duct. A gall-bladder

containing 10 ounces, and appearing "like a cystic growth distending

the lips of the (abdominal) wound," is longer, we will say, at least, by
1 inch, making a total of 5 inches from fundus to neck. The normal
cystic duct measures 2 inches in length. A continuous incision from the

fundus of a normal gall-bladder to the beginning of the common duct

would be 4 -|- 2 = 6 inches. A continuous incision from the fundus of

the dilated gall-bladder in Dr. Marcy 's case down to the beginning of the

cystic duct would be 5 inches, and to the beginning of the common duct

would be 2 inches more, or at least 7 inches. It is evident, consequently,

that Dr. Marcy, with his 4-inch incision, divided only the gall-bladder,

the stone being lodged firmly in a sacculation in the wall of the gall-

bladder, which occurs commonly. His 4-inch incision might have reached

slightly into the cystic duct, although to accomplish this would have
required an incision of 5 or 6 inches. It is a physical impossibility that

Dr. Marcy's 4-inch incision reached the common duct. Before the

second publication of 1897 I communicated to him by letter my disbelief

in his claim. His persistency, however, in the matter of priority im-

poses upon me the thankless task of setting the matter right.

As to Dr. Sevan's incision, for which he claims superiority because

—

(1) it gives more room for operating, and (2) avoids the section of nerves

and muscle-fibers, and is consequently less liable to be followed by
hernia. The upper oblique branch of the incision divides the rectus

muscle transversely, and the lower oblique arm divides two of the flat

abdominal muscles and runs at right angles to the motor nerves. Con-
sequently it divides as many nerves as is possible in this region.

The incision of Dr. Bevan is a compromise between the oblique

incision parallel to the costal border and the longitudinal incision

along the outer border of the sheath of the rectus muscle. It is not

well chosen, as it divides about the greatest possible number of nerves

and muscle-fibers.

I always make a longitudinal lateral incision through the outer third

of the sheath of the rectus muscle. Occasionally only is it found neces-

sary to extend a transverse lateral branch, as proposed by Czerny. This

incision is preferable, as it divides the least number of nerves and muscle-

fibers.



DISEASES OF THE URETER*

WITH THE COLLABORATION OF S. C. STANTON, M.D.

Anatomy

The ureter is a cylindric muscular canal, in the living subject prob-
ably contracted to some extent, with a rather uniform diameter of

3 to 4 mm. throughout its entire extent from the pelvis of the kidney to

the bladder. It varies in length from 28 to 34 cm., according to Henle;

25 to 31 cm., according to Tanquary, cited by Van Hook; and Tan-
quary states that it never exceeds 38 cm. Luschka gives the length of

the ureter as 27 cm., and Kelly states that it varies from 25 to 30 cm.
Its course is straight or slightly curved as it passes down from the

kidney, and its direction is somewhat oblique toward the median line.

The curve described is sigmoid; above the small pelvis the slight con-

vexity is toward the median line, while the pelvic portion is more strongly

curved—almost the arc of a circle (Tanquary), with its convexity

directed toward the lateral wall of the pelvis until it finally reaches the

neck of the bladder, the wall of which it penetrates so obliquely that it

runs for 1}/^ to 2 cm. between the muscular and mucous coats (Cabot).

In the male it crosses the vas deferens on the posterior wall of the

bladder; in woman it crosses the cervix and enters the bladder at a
point midway between the meatus urinarius and the cervix.

Kelly gives a most valuable and minute description of the regional

anatomy of the ureters. The ureter is divided into an abdominal and
a pelvic portion by the bend over the common iliac artery about 3 cm.

above the brim of the pelvis. The abdominal portion is 12 to 15 cm.

long; the pelvic portion, 10 to 12 cm.

1. Abdominal Portion.—The abdominal portion may be divided into

three parts—upper, lower, and middle. The upper is the most inacces-

sible portion for examination where it enters the pelvis of the kidney,

as here it lies concealed by the ribs from 4 to 4^ cm, from the median

line, and at about the same distance posterior to the anterior plane of

the vertebral column. The middle part lies from 2^^ to 3 cm. from the

median line on the psoas muscle, and on a plane level with the anterior

surface of the vertebral bodies. The ureter crosses the psoas obliquely

until it reaches the common iliac artery at or just above its bifurcation,

where it is about 3 cm. from the body of the sacrum. The course is thus

obliquely downward and inward, with a slight inward convexity, and

* American Text-book of Genito-Urinary Diseases, Syphilis, and Diseases of the

Skin, 1892, pp. 470-542. "
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with always a marked convexity forward, due to its course over the

psoas. The ureters He in the loose cellular tissue back of the peritoneum,

partly under the cecum and the ascending colon on the right and the de-

scending colon and sigmoid flexure on the left side. The abdominal por-

tion of the ureter in its course over the psoas muscle is crossed by the ova-

rian or spermatic artery and vein, which descend into the pelvis along the

outer border of the ureter. At the brim of the pelvis on the right side

the ureter lies just behind the peritoneum, where it can be seen with

the ovarian or spermatic vessels. The peritoneum can be incised at this

point and the ureter laid bare. On the left side the relations of the ureter

to the sigmoid flexure and the rectum depend upon the length of the

mesosigmoid and the variable position over the brim at which the rectum

enters the pelvis. Thus in one case the ureter may lie beneath the sig-

moid vessels and in another directly behind the intestine. (If we try

to expose the left ureter from the right side of the sigmoid mesentery, it

is covered by the sigmoid vessels. If we try to expose it from the left

surface of the sigmoid mesentery, it is directly below the peritoneum.)

After traversing the psoas it crosses the common iliac artery obliquely

above or at its bifurcation, and enters the pelvis minor. This is the

third or lower part of the abdominal portion.

2. Pelvic Portion.—The pelvic portion of the ureter (see Figs.

131, 132) lies first to the inner side of the internal iliac artery. In woman
it is again crossed by the ovarian vein and artery, which pass over its

anterior surface and leave it at an acute angle just above the inner

border of the iliopsoas. In man the spermatic vessels do not cross the

ureter a second time on the way to the inguinal canal, but diverge more
and more from it. The ureter now descends to the floor of the pelvis

in a forward direction. In woman it is crossed by the uterine artery,

which passes over its anterior or upper surface at a right angle on its

way inward from the internal iliac to the neck of the uterus. The ureter

here passes through the base of the broad ligament along the upper

lateral vaginal wall, and finally curves in over the anterior vaginal

wall, following its uppermost converging folds, and terminates in the

bladder, where the two ureteral orifices are connected by the inter-

ureteral ligament.

Halle and Tanquary have pointed out that in normal subjects the

canal is narrowed in three places, namely—(a) at a point between 4 and
7 cm. from the pelvis of the kidney; (b) at the junction of the pelvic

and vesical portions; and (c) at the place where it crosses the iliac artery,

found in three out of five subjects. These localities correspond with the

places where small stones from the kidney have been found to be arrested.

The canal is not absolutely uniform in caliber throughout its entire

course. When injected, it is not of uniform caliber, but is always dilated,

si)indle shaped in some places—so much so that the wider portions

may be more than double the mean width of 6 mm. (Luschka).

The ureters are located in the retroperitoneal tissue, surrounded by
a layer of loose fat in well-nourished individuals (Luschka).

The wall of the ureter, according to Luschka, is 1 mm. thick, and
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consists of three layers: (a) External, consisting of connective tissue

rich in plastic fibers; (b) a double layer of organic muscular fibers,

namely, an external layer of circular fibers and a thicker internal layer

of longitudinal fibers; (c) mucous membrane, easy to isolate from the

muscular layer, rich in vessels, presenting longitudinal folds in the empty
ureter, but perfectly smooth when the ureter is distended. Microscopic
examination reveals neither papillae nor glands. The epithelium is

0.05 mm. thick, and consists of nucleated cells of different shapes

—

Fig. 131.—Pelvic portion of the ureter from below (Kelly).

namely, round and polygonal, cone-shaped and cylindric, so arranged

as to fit into each other.

Margarucci made researches regarding the circulation in the ureter

from injection of the vessels in dogs. He found that the ureter has an

artery on each side coming from the renal artery and running along the

wall of the ureter almost to the bladder. From these two main arteries

the branches perforate the wall of the ureter to supply the mucosa. If

the injection is made through the hypogastric artery, the vessels of
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the bladder are filled, but the injection mass goes from the bladder up
on the ureter for only a very short distance; consequently the ureter has

its own vascular system from the renal artery, and has no important

anastomoses with any of the arteries of the surrounding organs. This

fact explains the possibility of isolating the ureter for a great distance

without causing necrosis, Monari, as a result of injections on the cada-

ver, found that, besides the main ureteral arteries coming from the

renal artery, important arterial branches also come from the spermatic

Fig. 132.—Pelvic portion of the ureter from above (Kelly).

arteries, and that the arteries from these two sources supplement each

other, so that if, as seldom takes place, the branches of the renal arteries

are small, the branch from the spermatic artery is extremely well devel-

oped. Branches from the vesical arteries extend only to the extreme
lower end of the ureter. It is thus evident that the ureter has its own
circulation, independent of the surrounding organs, which permits of

extensive isolation without necrosis.

Glantenay gives an admirable description of the relations of the
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ureters to the surrounding organs. He thus describes the pelvic portion

of the ureter:

The pelvic portion consists of an upper parietal and fixed part and a

lower visceral and more movable part.

The parietal part is covered with peritoneum where it crosses the

iliac vessels, lying behind the ileum on the right side and the sigmoid

flexure on the left, passes down over the pyramidalis and obturator

internus muscles, from which it is separated by the pelvic fascia, and

is here crossed by the obturator and umbilical arteries, branches from

the hypogastric.

The visceral part leaves the lateral wall of the pelvis to pass toward

the trigone of the bladder. In man it is crossed on the anterior surface

by the vas deferens and deferent artery, and then lies close to the base

of the seminal vesicle on its anterior surface, and enters the wall of the

bladder above the prostate. It crosses the wall of the bladder obliquely,

running in the wall for 2 cm.

The ureters open into the bladder near each upper corner of the vesi-

cal trigone, sometimes at the top of a little round prominence, sometimes

on an oval prominence, sometimes in a depression. The distance be-

tween the two ureteral openings varies from 2 to 6 cm.

In passing down from the large to the small pelvis the left ureter

lies between the vertebra and the psoas muscle, while on the right side,

on account of the inferior vena cava, the ureter is situated a little more

laterally.

Surgical Anatomy.—The relation of the ureter to the peritoneum

is an important consideration in the surgical anatomy of the ureter.

This was first carefully studied by Cabot, who pointed out that in extra-

peritoneal operations, especially in fat subjects, it is extremely diflBcult

to find and recognize the ureter in the deep wound, unless guided, for

instance, by the presence of a stone. The ureter is adherent to the peri-

toneum, and always follows it when it is stripped up from the parts

behind. This fact has been occasionally mentioned before by Crampton,
Twynam, and others, but the condition was not studied until Cabot

made microscopic sections of the ureter and peritoneum, and demon-

strated that the ureter is bound to the under surface of the peritoneum by

fibrous bands.

Cabot further pointed out that the relation of the ureter to that part

of the peritoneum which is adherent to the spine is rather constant, the

ureter being situated just external to the line of adhesion. Therefore,

when the operator has stripped up the peritoneum and reached this

point, he will find the ureter on the stripped-up peritoneum a little

external to it. On the left side the distance from the line of adhesion to

the ureter is from 1 to 2 cm., while on the right side the distance is

somewhat greater, owing to the outward displacement of the ureter

by the interposition of the vena cava inferior between it and the spine.

Monari studied the question of the extent to which the ureter could

be isolated from the surrounding connective tissue without necrosis on

dogs, and found that isolation for 12 to 13 cm. did no harm, provided it
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was carefully brought into contact again with the tissues from which it

had been isolated, and at the same time when transperitoneal isolation

was made covered with a flap of peritoneum. When these precautions

were not taken, there was danger of necrosis of the wall of the ureter,

as was proved by the following experiment : He isolated the ureter, and
kept it away from the surrounding tissues by packing a layer of gauze

around it. If isolated for a distance of only 6 cm., necrosis and extrava-

sation of urine followed.

As a guide in the palpation of the ureter on the living subject in

examination for stone, dilatation, or extravasation consequent upon
rupture, the following landmarks are given by Tourneur, cited from
Tuffier: The course of the abdominal portion of the ureter in the large

pelvis corresponds to a vertical line erected upon a point at the junction

of the internal and middle thirds of Poupart's ligament. Tourneur
considers its direction vertical from the border of the kidney down to the

small pelvis, over the brim of which it passes 4)^ cm. from the median
line. The exact location of this point is the intersection of a horizontal

line drawn between the anterior superior iliac spines and a vertical line

passing through the pubic spine. At this point, under favorable circum-

stances, a dilated or tender ureter may be felt by gentle, steady pressure

backward upon the abdominal wall until the resistant brim of the pelvis

is reached.

The vesical portion of the ureter can be palpated in man through the

rectum. Guyon has called attention to the exquisite sensitiveness of

this portion of the ureter upon rectal exploration in cases of stone,

even when located high up. In woman, vaginal examination permits the

palpation of the ureter to an extent of 4 to 7 cm. as it runs in the broad
ligament in close relation to the upper wall of the vagina (Cabot).

Access to the ureter is gained by two different routes, the transperi-

toneal and extraperitoneal.

By means of a median or lateral abdominal incision the entire course

of the ureter can be reached with comparative ease, but intraperitoneal

operations upon a ureter wherein the urine is not absolutely aseptic

should not be undertaken if an extraperitoneal operation is possible,

on account of the danger of peritonitis. This is well illustrated by
the transperitoneal ureterolithotomy performed by Cullingworth, whose
patient died from peritonitis.

On -the other hand, abdominal examination for diagnostic purposes,

to locate a stone, or a para-ureteral urinary infiltration following rup-

ture, has been of value when followed by extraperitoneal operation, as

evidenced in the cases of stone operated upon by Hall and Arbuthnot
Lane, and in the cases of rupture reported by Page and AUingham.

Extraperitoneal access to the ureter is technically much more diffi-

cult because of the depth of the wound, but as by it the danger of peri-

tonitis is avoided, it is, on the whole, preferable. The upper two-thirds

of the ureter—that is, the abdominal portion and the portion which
extends over the brim of the pelvis—can be reached by a continuation

of the ordinary oblique incision for lumbar nephrotomy, from the twelfth
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rib at the outer border of the erector spinae, down along and 2 cm. an-

terior to the anterior superior spine of the ilium, and along Poupart's

ligament to the outer border of the rectus.

The lumbar portion of the ureter is accessible through any of the

varieties of the lumbar incision for access to the kidney. When the

kidney is denuded from its adipose capsule, we search for the pelvis

and the ureter below its posterior surface. Glantenay gives the advice

to rotate the kidney a little around its pedicle by lifting the lower end
of the kidney upward and outward, instead of pulling the whole organ
into the wound. The ureter must be searched for by separating the

loose adipose tissue which surrounds it, and, while it is easy to find a
dilated or thickened ureter, it may be difficult to find a normal one.

Cabot thinks it would be possible, in a very thin subject with lax

abdominal walls or in children (Twynam), to gain access to the ureter

down to within an inch or two of its entrance into the bladder by extra-

peritoneal incision, but on account of the depth of the wound in this

place operation would be difficult.

The lower pelvic portion of the ureter can be reached by the sacral

operation,—an incision lateral to the sacrum, as proposed by Delbet,

—

or, better, by Kraske's operation, or the osteoplastic resection of the

sacrum, as proposed by Cabot, who made investigations on the cadaver

and found ample space for careful inspection and operation. However,
Reynier, in attempting to extirpate the lower pelvic portion of the ureter

through a pararectal incision, found the prostate and seminal vesicles

easily, but was unable to find the ureter.

The pelvic portion of the ureter may be reached by the rectal,

vaginal, perineal, sacral, iliac, and hypogastric routes. Of these, only

the sacral, iliac, and hypogastric really come into question. Glantenay

believes that the sacral route may be preferable to the iliac in women,
as it is easier to avoid the uterine artery, and as the conditions for drain-

age are good.

In women the lower pelvic portion of the ureter can be reached

through the vagina. Ureteral fistulas opening into the cervix and vagina

have been operated upon, and stones in this portion of the ureter have

been removed by Emmet when situated low down, close to the vesical

orifice, and by Cabot when located higher up in the broad ligament,

close to the cervix uteri. Kelly has extirpated the lower pelvic portion

of the ureter through a wound in the vaginal vault.

The vesical portion of the ureter can be reached by suprapubic

cystotomy.

Malformations and Anomalies

It is well to remember the variations in the upper end of the ureter,

as pointed out by Hyrtl. In the first variety there is no pelvis, but the

ureter divides into two branches without dilatation at the point of

division, each branch having a caliber a little larger than that of the

ureter. In the second variety there is a pelvis—that is, a funnel-shaped

dilatation at the point of division. The upper portion is the smaller,

55
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and terminates in three short calices; the lower and more voluminous

portion terminates in four or five calices. In the third variety there is

only half a pelvis—that is, the lower branch divides and is funnel shaped,

forming a narrow pelvis which terminates in one, two, or three short

calices, while the upper is not dilated and extends to the upper portion

of the kidney as a continuation of the ureter. The ureter not uncom-
monly divides far below the kidney, between the kidney and the bladder;

sometimes there is no division at all, and two separate ureters enter the

bladder.

There is one variation in the point of entrance of the ureters into the

bladder which is of especial practical importance—namely, those cases,

few in number, in which the ureter, instead of entering the bladder high

up or low down, posterior to the sphincter of the urethra, opens into the

latter at or near its external orifice, or even into the vagina (Secheyron)

.

This anomaly causes a congenital partial incontinence of urine, for the

relief of which operation has been performed with success.

The details of malformations and anomalies of the ureter have been

studied by Carl Schwarz, who classifies abnormalities of the ureter as

follows

:

A. Double Ureter with Normal Termination.—Double ureter with

normal termination is rather common (Weigert, 10 per cent.; Bostrom,

3 per cent.; Poirier, 4 per cent.). The ureters originate from separate

pelves, and consequently double ureter means double pelvis. The
double ureters either unite before they reach the bladder (incomplete

duplication), or reach the bladder separately (complete duplication).

The condition is unilateral or bilateral. By separate termination in the

bladder the ureter from the upper part of the kidney will enter the blad-

der lower down than the ureter from the lower part. If one division of

the double ureter is or becomes impermeable, atrophy or cystonephrosis

of the corresponding territory of the kidney follows,

Visconti describes a case in which the right kidney was double the

natural size and had a double ureter, and in which the left kidney was
absent. He says that " when there is only one kidney, it is usually right-

sided; the left kidney is absent."

B. Abnormal Termination of the Ureter.—1. Open termination inside

of the male genito-urinary organs. The ureter may terminate

—

(a) In the bladder, with narrow opening in the territory of the

sphincter vesicae.

(6) In the urethra, always in the prostatic portion, behind or at the

side of the caput gallinaginis, usually with a small opening. A small

opening signifies stenosis, and is followed by dilatation above. No ureter

was ever seen to terminate in man outside of the sphincter urethrse.

(c) In the seminal vesicle, ejaculatory duct, or vas deferens.

As the abnormal termination is almost always so arranged that the

passage of the urine is not free, we find the consequences of chronic reten-

tion—namely, dilatation of the ureter and pelvis and cystonephrosis.

The cystonephrosis is partial in cases of double ureter, and is always

located in the upper portion of the kidney, as the ureter from this por-
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tion is the one which has a termination outside of the bladder. When the

ureter terminates in the seminal passages, there is usually a localized

dilatation of the ureter on or in the wall of the bladder, where it forms a
cystic tumor which protrudes into the bladder.

Of 23 cases of open termination inside of the male genito-urinary

organs, 10 were of single and 13 of double ureter, which terminated 3
times in the bladder, 10 times in the urethra, and 10 times in the seminal
passages.

2. Open termination in the female genito-urinary organs. The ureter

may terminate—(a) In the urethra; (6) in the vagina; (c) in the vesti-

bule; (d) in a persistent Gartner's duct.

The ureter may enter the wall of the bladder in the normal place,

but instead of opening in the bladder, may pass along in the wall until it

finally opens in the urethra, or it may run along over the fornix for some
distance before it enters the urethra. In cases of this kind, where no
incontinence is found, and where, consequently, some part of the muscu-
lar apparatus acts as a sphincter for the ureter, there are always stenosis

and dilatation above, either localized, forming a sac close to the bladder,

or diffused through the whole territory. This is also sometimes found
when the ureter terminates in the vagina and vulva. In 23 collected cases

belonging to this class the termination was 5 times in the urethra, 6
times in the vagina, 11 times in the vulva, and once in a persistent

Gartner's duct.

3. Blind termination of the ureter. This usually congenital anom-
aly is found in single as well as in double ureters, and we have here to

consider both the place and the manner of the blind termination, as

well as its consequences. The ureter usually terminates in the wall of

the bladder, but sometimes in the muscularis and sometimes in the sub-

mucosa. On examination of the bladder we find, instead of the ureteral

orifice, a flat or rounded, cystic, thin-walled tumor which extends out

over Lieutaud's triangle, and, when large enough, may compress the

opening of the other ureter, and fill up and close the entrance to the

urethra. If this local termination of the abnormal ureter does not pro-

trude into the bladder, it forms a cystic tumor on the outer wall of

the bladder, and may form a prominence in the anterior vaginal wall.

As to the consequence of the anomaly in this class of cases, we find

local or total uniform sacculated dilatation of the ureter, local or total

cystonephrosis, sometimes of enormous size, or we find a small, atrophic,

non-dilated kidney. In cases in which the dilated ureter protrudes into

the bladder and compresses the urethra or the opposite ureter there will

be stasis and dilatation of the other ureter and kidney, and eccentric

hypertrophy of the bladder. In 23 collected cases 15 were single and 8

double ureters, and in 5 cases death resulted from the consequences of

the anomaly.

Orthmann narrates a case of "bifurcation" of the left ureter in a

nullipara of twenty-seven years. The "second branch" terminated in

a dilated culdesac, forming a tumor of the size of a hen's egg on the
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anterior wall of the vagina, not communicating with the bladder. The
tumor was extirpated.

4. Termination of the ureter in the rectum and cloaca (Schwarz).

This anomaly was found only in non-viable fetuses and possesses no

practical importance.

For explanation of the anomalies described above it is necessary to

recall the embryologic development. The ureter originates as a process

branching off from the lower end of the Wolffian duct, growing from this

point up into the kidney, and opening, together with the Wolffian duct,

into the urogenital sinus. By dilatation of the latter the two ducts

separate, and the ureter comes to be located at a distance anterior to the

Wolffian duct, which in man develops into the seminal passages, and in

woman is obliterated or leaves a rudiment only—Gartner's duct. If the

ureter does not separate from the Wolffian duct, but remains a branch

of the latter, the ureter will terminate in the seminal passages in man,
and in woman in Gartner's duct (one case on record). If the ureter

separates from the Wolffian duct, but does not move up into its normal
place on Lieutaud's triangle, we will have an abnormal termination low

down in the prostatic portion of the urethra. If the ureter separates

from the Wolffian duct without opening into a hollow organ, a blind

termination results. If the ureter, instead of moving forward into the

anterior portion of the cloaca, remains at its original location in the

posterior portion, we find the termination of the ureter in the rectum.

Double ureters originate either as a double branch from the Wolffian

duct or as a single branch which later divides.

Symptoms and Diagnosis.—It is almost impossible to make a diag-

nosis of an anomalous termination of a ureter in the bladder, seminal

vesicles, ejaculatory ducts, and male urethra, unless, perhaps, by means
of the cystoscope; and such a diagnosis has not yet been made. On the

other hand, it is possible to recognize the abnormal termination of a

ureter in the urogenital system of women, and the ureters with blind

terminations. The first of these conditions is characterized by a certain

form of incontinence when the ureter terminates on the distal side of

the sphincter of the bladder. It is an incontinence—that is, an involun-

tary, steady dribbling of urine, interrupted at certain intervals by a

voluntary discharge of urine; in other words, the urine from the kidney

with the abnormal ureteral termination is discharged continually (in-

continence), while the urine from the kidney with the normal ureteral

termination is discharged voluntarily at the usual intervals. A careful

examination of the genital organs reveals a small opening in the vulva,

vagina, or urethra, from which the urine continually dribbles out.

When a probe is passed into this minute opening it passes into a canal

which does not communicate with the bladder. In three of the cases on
record there was a saccular dilatation of the ureter, from the size of a
pigeon's egg to that of a fist, a short distance above its termination.

Such a sac might easily be mistaken for a second or double bladder.

The ureters with blind terminations may, if the lower end is dilated to

a cyst or sac, be recognized by the protrusion of the sac into the bladder.
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or even into the female urethra. Digital examination or exploration

may reveal their presence. A one-sided hydronephrosis, corresponding

to the occluded ureter, will aid in the diagnosis. As yet* however, a
correct diagnosis has not been made, but the knowledge of the anomalies

above described may make a diagnosis possible in the future.

Treatment.—The abnormal termination of open ureters in the uro-

genital apparatus in man will probably never be diagnosed, and con-

sequently not be an object of treatment. The same may be said of open
ureters terminating in the rectum, as this anomaly has been found only

in non-viable fetuses. On the other hand, the abnormal termination of

the ureter in the vulva, vagina, or urethra in woman has already often

demanded surgical interference, with the object of curing the inconti-

nence. The operation has for its object the direction of the abnormal
ureter into the bladder as near as possible to the normal place, and the

exclusion of the distal end of the ureter from the passage of urine.

The following methods have been used or proposed

:

(1) Epicystotomy—implantation of the ureter in the posterior wall

of the bladder and obliteration of the peripheral end. Tuffier performed

epicystotomy and inserted a sound in the aberrant ureter, pushing its

end so as to make it protrude into the bladder. From here he cut down
upon it, making a longitudinal opening into the ureter. He then excised

a piece of the peripheral stump, and cauterized the remainder with the

Paquelin cautery. The upper end of the ureter was so well fixed in

the bladder-wall that no further suturing was needed to secure it. Re-

covery.

Baum performed suprapubic cystotomy. In the bladder he found

the two ureteral openings in their normal place. The third ureter was
injected with water, and a dilatation the size of a pigeon's egg showed
in the bladder below the opening for the right ureter. He made an inci-

sion intending to enucleate the third ureter, divide it transversely, and

implant the central end into the bladder. This did not succeed, because

the saccular dilatation was too large and thin walled and the hemorrhage

considerable. He then cut out a piece of the sac to make a large round

opening into the third ureter, and sutured the margins of the opening

with silk. On the distal side of the sac he ligated the third ureter and

brought the knot out into the vagina. He then closed the wound in

the bladder with a double row of silk sutures. Healing followed in four

weeks. Five and a half months later a stone came out; the patient had

a ventral hernia. The evacuation of urine remained normal.

(2) Excision of the distal end of the abnormal ureter—vaginal im-

plantation of the proximal end into the bladder. The vaginal implan-

tation, as probably the safest method, was chosen by Davenport in

the following case: Woman, aged twenty-nine years; incontinence of

urine from early childhood, due to malposition of the ureter. Inconti-

nence increased by menstruation and pregnancy. One ureter was found

in the vesicovaginal septum, running forward, its orifice being close to

the external orifice of the urethra. Operation for displacement of ureter

and implantation of its orifice into the bladder. Recovery.
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Baker isolated the peripheral end of the ureter from its termination

in the vagina and implanted it into the bladder through an opening 1

inch from the neck of the bladder, suturing the vaginal mucous mem-
brane over it. Recovery.

(3) Extraperitoneal isolation of the abnormal ureter and the bladder

through a convex subpubic incision, and resection of the lower border

of the symphysis. Through this wound the ureter is isolated and its

central end implanted into the bladder. Colzi reports one successful

case.

(4) Ureterocystostomy—a communication opening between the blad-

der and the dilated portion of the abnormal ureter, Wolfler effected this

with apparent success by means of a special instrument analogous to or

constructed on the plan of Dupuytren's enterotome.

Bois (d'Aurillac) reports the following case : Congenital incontinence

of urine, although the bladder acted regularly. Fine canal in left wall

of urethra, from which urine continually dribbled. A probe at this

point passed into the left ureter. Division with tenotome of wall be-

tween ureter and bladder; opening kept open by bougies. Closure of

the peripheral end of the ureter was postponed on account of pregnancy.

Criticism ofthe Methods.—Epicystotomy and implantation of the ureter

in the posterior wall of the bladder, although successfully performed by
Tufiier and Baumm, is a more grave operation than the vaginal implan-

tation. The same may be said of the extraperitoneal implantation with

partial resection of the symphysis, as successfully performed by Colzi.

To make a direct communication opening between the dilated ureter

and the bladder, as done by Wolfler and Bois, is technically difiicult.

Thus the operation from the vagina is probably the safest method, and
should be first attempted. If unsuccessful, one of the other methods
might be resorted to.

Operation for blind termination of the ureters, when this condi-

tion can be diagnosed and the saccular dilatation protruding into the

bladder causes retention of urine by occluding the posterior opening of

the urethra, should be made on the plan of making a large communi-
cation opening between the bladder and the sacculated ureter by excis-

ing a large portion of the wall of the sac. This may be done in woman
through the dilated urethra; in man, by suprapubic cystotomy.

Examination

Palpation.—1. Palpation through the vagina. Howard Kelly

states that the ureter can be palpated through the anterior vaginal wall

from its terminus in the bladder to the point where it passes beneath

the broad ligament. It can be rolled in the loose connective tissue

under the index-finger, or often bimanually between two fingers, or in

advanced pregnancy on the head of the child, like a narrow tape or

flattened cord without hardness. It must not be mistaken in this posi-

t ion for the obturator artery and nerve, or the upper border of the levator

uiii, or fibers of the obturator muscle, or the brim of the obturator fora-
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men. A diseased ureter, when nodular and thickened, is apt to be mis-

taken for a cellulitis or adherent ovary.

When the ureter, whether diseased or not, is pressed upon or manip-
ulated by palpation, it is characteristic that the patient complains of

an intense desire to urinate. One patient in whom Kelly persisted in

making the examination was forced to urinate on his hand.

2. Palpation by the rectum. An enlarged ureter can be palpated

up to the brim of the pelvis in both man and woman through the rectum.

(Stones have been felt here.) In woman the finger is brought up behind

the broad ligament, and the ureter can be followed from this point up

Fig. 133.—Course of ureters on skin of abdomen
(KeUy).

Fig. 134.—Landmarks on the skin for the transit of ureters
from abdomen into pelvis (Kelly).

over the posterior pelvic wall. As an aid in the palpation of a normal
ureter from the vagina and rectum Kelly has introduced a ureteral

catheter or bougie and carried it up over the brim of the pelvis, whereby
the catheter can be felt and alterations in the caliber of the ureter readily

detected.

Kelly's landmark for the upper portion of the pelvic ureter is the

internal iliac artery, which can readily be felt per rectum. In some
individuals the artery can be palpated up to the common iliac, close

along the inner side of which the ureter, if diseased, can be felt. If

nothing is felt, it is safe to conclude that the ureter is not enlarged.
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3. Palpation through the anterior abdominal wall. From the abdom-
inal wall the ureter can be felt for 5 or 6 cm. from the brim of the

pelvis up toward the kidney. A normal ureter can be thus palpated

when it contains a catheter, and a diseased ureter when thickened.

4. Abdominal palpation of the ureters by surface landmarks is

less satisfactory than palpation from below. Kelly's method consists in

locating the promontory of the sacrum by pressure through the abdomi-
nal wall, and from this point locating the place where the ureter enters

the pelvis, namely, 3 to 3}^ cm. external to and a little below the prom-
ontory. (See Figs. 133, 134.) Here the fingers recognize the location of

the common iliac artery, and the ureter, which crosses it at this point,

can be felt when enlarged and when the abdominal walls are thin.

The patient complains of pain, and often of a desire to urinate, when the

diseased ureter is touched.

5. Palpation of a thickened pelvic portion of a ureter after incising

the vault of the vagina. Through this incision Kelly was able to follow

the diseased ureter up to the posterior wall of the pelvis.

6. Palpation of the ureter through an abdominal incision. The ureter

can be palpated directly by this means throughout the whole of the

abdominal portion, and the upper 4 or o cm. of the pelvic portion for the

detection of stones, tuberculosis, etc.

1. Various methods have been employed to determine disease of

one kidney and presence or functional ability of the other

:

Lawson Tait and Thornton: Exploratory laparotomy to determine

existence, size, etc., of the other kidney in case of nephrectomy. This

method is uncertain in fat persons (Konig).

Fenger: Lumbar exploratory incision for palpation of the other

kidney during nephrectomy for malignant disease.

Czerny: Exposure of the ureter by lumbar incision on the diseased

side, temporary closure of the ureter, cleansing of the bladder, examina-
tion of bladder urine from the other kidney.

Gluck : The same as Czerny, but he gives the patient iodid of potas-

sium. If iodin is found in the urine, the other kidney is present.

Iverson: Suprapubic cystotomy and catheterization of the ureters.

Hegar: In woman laying bare the ureter through an incision in the

anterior vaginal fornix and temporary ligation.

Emmet: In woman incision into the bladder from the vagina, and
catheterization of the ureters through this opening.

Harrison: Opening the bladder by a perineal section, through which
he sees the ureteral opening and introduces a catheter. This method
has been practised on cadavers only.

Silbermann: Quicksilver balloon in the bladder to compress the

ureter.

Tuchmann: Ureteral forceps shaped like a lithotrite, introduced

through the bladder.

Hegar and Sanger : In woman feel the ridge of the ureter through the

vaginal fornix and pass a threaded needle around it for temporary liga-

tion.
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Ebermann: Compression of the ureter between forceps, one blade

in the rectum and the other in the bladder.

Weir: Compression of the ureter from the rectum against the bones

of the pelvis.

Sands: Compression of the ureter by the finger in the rectum.

2, To determine the presence of stone or obstruction.

Exploration of the ureter by sound or bougie from the pelvis of the

kidney after nephrotomy, pelviotomy, or longitudinal ureterotomy.

Exploration of the ureter from the bladder by ureteral sound or

bougie.

Catheterization OF THE Ureter.—1. Direct Method.—Catheteriza-

tion of the ureter (see Fig. 135) has reached a state of practical useful-

ness by direct methods, but especially in woman, on account of the ease

of access to the vesical opening

of the ureter in the female.

Pawlik was the first to put this

procedure in extensive practice.

He has employed it since 1881,

using the knee-chest position

without inspection of the blad-

der. Pawlik was followed by
Newman, who employed an
electric lamp through Simon's

tubular speculum. The method
has now been made practical

chiefly through the arduous

work of Howard Kelly in wo-
man and Nitze, Casper, and
others in man.

Strictures of the ureter and
accumulations of urine above
the strictures have been suc-

cessfully treated in this way by
Pawlik and Kelly. Kelly made
a diagnosis of stricture low down in the left ureter by catheterization.

The patient was catheterized about six times at intervals of ten to

twelve days, each catheterization being followed by marked exacerba-

tion of the pain for a few days. The consequence, however, of the

repeated catheterizations was marked relief for several months. The
symptoms finally returned, the ureter was opened from the vagina, and

a small calculus removed from the ureteral orifice.

Pawlik mentions a case of pyonephrosis from Billroth's clinic in

which he introduced into the ureter from the bladder a long elastic catheter

with metal point, which passed through a stenosis of the ureter up into

a cavity above. The patient had an abdominal fistula, the result of

previous nephrotomy, and a probe passed through this fistula would

touch the metal tip of the ureteral catheter. On attempting to with-

Fig. 135.—Catheterizing the ureters, one catheter
(Kelly).
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draw the catheter, the tip was caught in the stenosis and broken oflF,

and von Hacker removed it through the abdominal fistula.

Pawlik, cited by Albarran and Lluria, reported 2 cases of pyo-

nephrosis in which this method was employed. In one case cure was
effected after 30 soundings of the ureter; in the other the ureter was
impermeable and nephrotomy had to be performed.

The treatment of tuberculosis of the bladder has been assisted by
permanent catheterization of the ureters by Guyon, cited by Albarran

and Lluria, who burned the tuberculous ulcers with the Paquelin cautery,

Fig. 136.—Ureteral searcher.

packed with iodoform gauze, and was able to leave the ureteral catheters

in place for nine days.

As regards leaving the catheter permanently in the ureter, Pawlik

mentions a case of ureterovaginal fistula in which a catheter was left

in for seven days. Force was required to remove it, and it was found to

be incrusted with salts.

Weil, in a case of ureterovaginal fistula caused by a pessary, was
enabled to stop the flow of urine by leaving a tube in the ureter for six

days, when pain in the region of the kidney necessitated its removal.

Fig. 137.—Speculum and obturator.

A catheter left in the ureter for some time is apt to cause inflamma-
tion of the ureter, just as we find permanent urethral catheterization

followed by inflammation of the urethra.

Poirier cautions against leaving a catheter in the ureter. He men-
tions a case of Segond's of exstrophy of the bladder wherein catheteri-

zation caused pyelonephritis, and a case of his own, in the service of

Tillaux, in which, thirty-six hours after catheterization of the ureter,

obstruction occurred, causing an attack of renal colic. He also cites the
cx|)erience of Sinitzin, who was never able to allow a sound to remain
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for more than four hours, and concludes that the harmlessness of the

procedure is not altogether beyond question.

Howard Kelly thus details his method of procedure in catheteri-

zation of the ureter in woman under direct inspection:

The following instruments are required for examination: A series of

ureteral dilators, from 5 to 20 mm. in diameter; cylindric specula with

obturators of the same caliber (Fig. 137); a
common head-mirror and lamp; a long, deli-

cate, mouse-tooth forceps; a suction apparatus

for completely emptying the bladder; a ureteral

searcher (Fig. 136); and a ureteral catheter

without handle(Fig. 138).

The bladder is first emptied by the catheter.

In order to determine the proper size of dilator

to be used first, a calibrator can be pushed into

the urethra and the corresponding dilator

chosen. By introducing the dilators as they

occur in the series the average female urethra

can easily be dilated up to 12 mm. in diameter,

with only a slight external rupture. Kelly has

never seen a tear more than 3 mm. in length

and 1 to 13^ mm. in depth, and he has not had
to incise the meatus, as Simon did, to avoid

extensive rupture. Kelly's metal dilators are

double-ended, of a flattened, sigmoid shape,

each end representing a single dilator in the

series. The points are conic. On the flattened

area in the middle of each dilator the diameter

is marked in millimeters. This also affords a

convenient grasp. As soon as a dilatation of

12 to 15 mm. is reached, a speculum of the

same diameter is introduced and its obturator

removed.

The hips of the patient are now elevated 20

to 40 cm. above the level of the table. The
specula are Oj^ cm. long, and each is provided

with a conic mouth to assist in reflecting light

into the bladder. The caliber is marked in mil-

limeters on a little handle at the side of the

speculum. Either artificial light or direct light

from a window is sufficient for the head mir-

ror. When the obturator is withdrawn and the pelvis sufficiently ele-

vated, the bladder becomes distended with air.

The urine remaining in the bladder is withdrawn by the suction

apparatus, and what little urine still remains is removed by absorbent

cotton on the forceps. The posterior wall of the air-distended bladder is

2 to 5 cm. distant from the anterior wall, and presents a whitish back-

ground with a network of vessels. The veins are darker in color than

^ \
Fig. 138.

—

a and b, Ureteral
catheters without handles,
for direct catheterization
through speculum; c, ure-

teral catheter with handle
sufficiently reduced in size

to allow speculum to be
withdrawn after catheter is

engaged in ureteral orifice.
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the arteries. The larger vessels coming to the surface from the deeper

vessels divide stellately and anastomose. By moving the speculum by
its handle the entire wall is successively inspected. The interureteric

ligament can be seen as a slightly elevated transverse fold, sometimes

of a different color. By turning the speculum 30 degrees to one side or

the other the ureteral orifice can be found, and the characteristic jets of

urine, normal or pathologic, can be seen. The ureteral orifices and their

surroundings are not constant in their appearance. Sometimes the

orifice appears as a little dimple or little pit, or, in inflammatory cases,

as a round hole on a cushioned eminence; at other times as a V with the

^^^^^^^^^I^^PH
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ip^

i^^^H^^^^I
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Fig. I3Q.—Left ureteral orifice exposed and searcher engaged (Kelly).

point directed outward. Again, it may be scarcely visible, appearing

as a fine crack in the mucosa, and occasionally is so obscure as to be
recognized only by the jet of urine or by a slight difference in the color

of the mucosa. Rarely it has the form of a truncated cone with gently

sloping sides. The bladder mucosa is usually a little deeper in color

around the ureter. Upon direct inspection the ureteral orifice appears to

lie nearer the urethra than one would anticipate.

As an aid in locating the ureteral orifice a point is marked on the

speculum 5}/2 <^"i- from its vesical end, and from this point two lines are

drawn diverging at an angle of 60 degrees. The speculum is introduced
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up to the point of the V, and turned to right or left until one side of the

V is in line with the axis of the body. Then, by elevating the speculum

until it touches the floor of the bladder, the ureteral orifice will usually

be seen.

To determine the orifice of the ureter Kelly uses a searcher, a long,

delicate probe with a bent handle, which is passed through the speculum

into the suspected ureteral orifice, which, when found, permits the sound

to pass up from 2 to 6 cm. The ureteral catheter is then passed. Kelly's

ureteral catheters differ in shape from those of Pawlik in this respect,

that they are straighter, and either have no handle or only a small one

which will pass readily through a 10 mm. speculum. The catheter may
be left in place some minutes or an hour or more. The urine which

accumulates in the mean time in the bladder represents the discharge

of the opposite kidney. Thus the urine of each kidney may be isolated

by using only one catheter.

When the patient is placed in the genufacial posture, a higher

degree of distention of the bladder takes place; the interureteric liga-

ment is more sharply seen, but the ureters are not so plainly defined,

as they are concealed by the outer extremities of the fold. The genu-

facial posture is indispensable in some inflammatory cases when the

bladder will not balloon out in the ordinary posture.

The ureters can also be catheterized without distention of the bladder

with air—that is, without elevation of the pelvis. To find the ureters

requires, however, more experience. The speculum is introduced from

5}/2 to 6 cm., and its outer end elevated until the base of the bladder

appears, when it is turned 30 degrees to the right or left to find the ure-

teral orifice. To prevent the residual urine from obscuring the field the

speculum is gently pressed against the mucous membrane. It is then

only necessary to take up the urine with pledgets of cotton as it flows

from the ureter into the speculum.

An anesthetic is not necessary for catheterization of the ureter unless

the urethra is to be dilated to No. 14 or 15.

In nervous women it is often better to make a thorough examination

first under anesthesia; subsequently a satisfactory illumination of the

bladder can be made, and the ureters catheterized or local treatment

applied through a No. 10 speculum without anesthesia. Anesthesia of

the urethra can be effected by a pledget of cotton with 5 per cent, cocain

solution inserted seven minutes beforehand.

The instruments ordinarily required are four specula—Nos. 8, 10,

12, and 14; dilators Nos. 7 to 16; a long, delicate, mouse-tooth forceps;

a ureteral searcher; an aluminum applicator; and one ureteral catheter.

Catheterization of the ureters and introduction of bougies have

proved of great value in abdominal hysterectomy for carcinoma of the

cervix, and in hysteromyomectomy to avoid including the ureters in

ligatures or cutting them, as the bougie will make it possible to feel and
see the ureter during operation.

For use in the ureter Kelly has had constructed short (30 cm.)

ureteral and long (50 cm.) renal catheters made of woven silk, and from
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2 to 3 mm. in diameter. An oval eye is located 2 cm. from the conic

end. Elastic bougies of the same size serve for diagnosis of blockades

in the ureter, such as stone or stricture. A wire stilet stiffens the catheter

during introduction and prevents it from coiling up in the bladder.

The instruments are sterilized by boiling in pure water for two minutes,

and are kept in sterile glass tubes.

By means of the renal catheter Kelly has been able to make the diag-

nosis of malignant tumor in the pelvis of a dilated kidney in a woman
with a large tumor in the right side of the abdomen. He passed the

renal catheter and evacuated 10 c.c. of urine and some black specks,

which, upon microscopic examination, were found to be pieces of stone.

As the large elastic tumor remained, he was enabled to make a diagnosis

Fig. 140.—Nitze's instrument in use.

of malignant tumor complicated with dilatation and some stone for-

mation.

2. Indirect Method.—Only a few years ago Perez stated that catheter-

ization of the ureters was of no importance, as it could be done only by
epicystotomy. In one instance catheterization of the ureter up to the

healthy kidney in a case of left pyonephrosis in which granular casts

were found in the urine deterred Iversen from performing nephrectomy.
Keen, in a case of hematuria and suspected tumor of the bladder,

performed epicystotomy, but found no tumor. As he was unable to

determine from which of the ureteral openings the bloody urine was
evacuated, he introduced a catheter through each ureter, and collected

the urine separately, as a result of which he ascertained that the hemor-
rhage was from the left kidney. By means of the cystoscope invented
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by Nitze and improved by him and by Oberlander, Otis, Brenner, and
Casper, with attachments for the introduction of ureteral catheters,

catheterization of the ureters by this method first became possible,

and is now becoming more and more practicable.

Nitze employs the cystoscope, aided by elastic bougies or catheters,

which can be introduced and left in the ureter after the cystoscope has

been removed. His method possesses the further advantage that all

instruments can be easily sterilized and that both ureters can be catheter-

ized at one sitting.

He states that the tube must be curved at the end and situated on the

upper side of the cystoscope in a removable tube, the curve of which
coincides with the bent end of the cystoscope. The ureteral catheter

is inserted with the cystoscopic view as a guide. The curved tube per-

mits the introduction of a ureteral catheter even in patients with hyper-

trophy of the prostate.

Brenner in 1888 modified the Nitze-Leiter cystoscope by incorporat-

ing a small tube with the tube of the cystoscope at its lower part.

(See Fig. 141.)

Brown employs the Brenner instrument with the modification of a

Brenner's ureter-cystoscope.

spring stilet with bent end, and succeeded, at Johns Hopkins Hospital,

in catheterizing the ureter in man in the following two cases

:

Case 1.—Right renal colic in a man of nineteen years, following trauma four years

previous, followed by occasional hematuria. May 12, 1894, catheterization of the ureters.

The anterior Leiter cystoscope was passed and replaced with the Brenner instrument.

The ureteral orifice was found, the ureteral catheter inserted, and 3 or 4 c.c. of urine col-

lected from each ureter. The urine from the right ureter was cloudy and contained leu-

kocytes; that from the left kidney was practically normal. He thereupon removed the

right kidney, in one of the infundibula of which a calculus was found. The patient made a

good recovery.

Case 2.—Left renal colic with hematuria following trauma from lifting a heavy weight

twenty-one years previous. The discharge of a calculus was followed by a cessation of

symptoms. Four attacks of renal colic prior to 1886. Since that time constant dull

pain in region of left kidney, greater behind than in front, and most intense at the brim of

the pelvis. After dilatation of a urethral stricture catheterization of the ureters was done

on November 21, 1894, under anesthesia, and 7 c.c. of urine withdrawn. The urine from

the left kidney contained granular and hyaline casts, red blood-corpuscles, epithelial cells,

many pus-corpuscles, a small amount of albumin, and calcium oxalate. The urine from

the right kidney contained a trace of albumin, a few granular and hyalipe casts, a few
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red blood-corpuscles and occasional leukocytes, and flat and tailed epithelial cells.

Non-interference with the calculous left kidney was advised.

Brown considers an enlarged prostate an insuperable bar to catheter-

ization of the male ureter.

A. B. Gaither employs an injection of 2 c.c. of 4 per cent, solution of

cocain into the deep urethra, and 4 c.c. of the same into the bladder.

If the ureter is not easily found, it may be located by occasional

jets of urine shooting across the window, or jets of blood in case of renal

hematuria. The ureter may be inserted at such an angle as to render

catheterization impossible. Raising or lowering the patient's legs or

increasing or diminishing the fluid in the bladder may aid in finding the

ureter. When the ureter is found, the stilet is withdrawn and the cath-

eter must have a sharp enough bend to engage in the mouth of the

ureter, otherwise it slips over it along the bladder-wall. The bend in the

catheter is brought about by means of the stilet, which is kept in the

catheter for two days and imparts to the latter a corresponding tem-

porary bend. (Nitze's cannula on the cystoscope has the necessary

bend and obviates the necessity of the spring stilet.)

When the catheter is pushed into the ureter, it can be seen running

under the mucous membrane until it leaves the bladder-wall. It is

essential for the finding of the ureters and introduction of the catheter

that the bladder be capable of holding sufficient fluid (200 c.c.) to bring

the mouths of the ureters into view. Ordinarily, it is possible, after

several attempts, to catheterize the ureters, but the operator must
necessarily be familiar with cystoscopic examination of the normal
bladder, which requires considerable experience.

In chronic nephritis catheterization of the ureters may be of great

value for the prognosis : namely, if disease is found to be in one kidney

with the other normal or slightly involved, the prognosis is likely to be
good, in spite of large quantities of albumin and casts, the patient living

for years on the strength of the healthier kidney.

Max Nitze, in his interesting article on cystoscopic diagnosis of

surgical diseases of the kidney by means of catheterization of the ureters,

states that cystoscopy teaches us

—

1. Whether the bladder is diseased or healthy.

2. If both kidneys or only one are acting.

3. It shows us the source of a hematuria from one or the other of the

ureters. We see blood or bloody urine pass out with a jet from the

ureteral opening on the diseased side, or sometimes a cylindric clot

hanging out of the opening.

4. Pyuria from one or the other of the ureters if the quantity of pus
is considerable.

This author mentions 5 cases of so-called essential bleeding from
apparently healthy kidneys, in 4 of which extirpation of the kidney saved

the lives of the patients. In 3 cases of malignant tumor of the kidney the

cystoscope determined from which kidney the hemorrhage proceeded.
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and, besides this, that the other kidney was present and excreted clear

urine.

In pyuria the cystoscopic picture varies with the amount of pus.

When little pus is present, it is seen tocome out of the ureter as a darker

shadow passing over the bottom of the bladder, or if the pus is abundant,
a thick mass mixed with smaller and larger pieces of debris pours out
of the ureteral opening. In one of his cases the pus was evacuated like

a semisolid mass, making the impression as if it was pressed out of the

ureter like sausage from a sausage-machine.

Lohnstein has made a comparative investigation as to the value of

the cystoscopic instruments of Leiter, Otis, Casper, and Nitze-Ober-

lander. He prefers Casper's instrument, because the disturbing reflexes

from the uneven wall of the bladder are less troublesome, since this

instrument works with reflected light. Furthermore, this instrument

permits the use of a smaller tube on account of the absence of the cooling

apparatus, and finally the glow lamp is more easily replaced in this

instrument than in any of the others. The details of the cystoscopic

view with Casper's instrument appear sharply and clearly defined, so

that even a minute exudate can be distinctly seen.

In January, 1895, Casper exhibited in the Berlin Medical Society his

:s

Fig. 142.—Casper's ureter-cystoscope.

instrument (Fig. 142), with which he catheterized two men without

anesthesia, general or local. Below the canal for the optical apparatus

was a groove for the ureteral catheter, closed by a slide which could be

removed after the introduction of the catheter, and the cystoscope then

withdrawn, leaving the catheter in situ. This canal ends 6 mm. below

the prism, and its end is so bent that the catheter comes out at an

angle of 45 degrees in the direction of the vesical end of the ureter. The
lamp is in the long axis of the instrument, as proposed by Lohnstein.

With this instrument he catheterized the ureters in 21 men and 1 woman.
One of the men had hypertrophy of the prostate.

It is necessary to have a clear view of the ureteral opening. After

washing out, the bladder is filled with 150 to 200 c.c. of clear fluid. By
slight movements of the end of the instrument in various directions it is

possible so to localize the ureteral openings that the end of the catheter

must pass in. When this is done, the cystoscope is so manipulated that

the direction of the ureteral sound corresponds with that of the vesical

portion of the ureter. After this manoeuver the catheter is carefully

pushed in. In all but 2 cases he was able to insert the catheter without

difficulty and without especial inconvenience to the patient. As soon

as the catheter is in the vesical end of the ureter, the urine commences
56
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to flow, usually at the rate of 8 to 10 c.c. in ten minutes. If with the

catheter in this position fluid—for instance, boric-acid solution—is

injected, colicky pains ensue, but if the catheter is pushed up into or

nearly to the pelvis of the kidney, injection of small quantities of fluid

causes no pain. The catheterization will not succeed in all cases : some-

times the openings are so small as to be scarcely visible; in other cases

they are hidden by pathologic swollen folds of vesical mucous membrane
or protruding ridges, making it impossible to see them. Such cases are,

however, in the minority, and ordinarily the method is applicable and
useful.

F. Mainzer states that, in Landau's clinic, the cystoscopes of Casper
and Brenner are used for the catheterization of the ureters in woman.
He says it is easier to find the ureteral openings with Casper's instru-

ment, but more diflficult to introduce the catheter, while the opposite

obtains with Brenner's instrument.

Poirier, on injecting a ureter on the cadaver, found that the injected

mass passed out through the renal vein. At first he thought this was
due to rupture from violence. Later he found, on injecting anesthetized

dogs, that he could inject one, two, or three 10 c.c. syringefuls of tepid

water into the ureter. The kidney enlarged, and finally the water came
out through the renal vein. He deduces that when a stone obliterates

the ureter and the urine accumulates above, sufficient pressure may come
to force the urine back into the renal vein. He advises that injection of

medicaments into the ureter or renal pelvis shall be done without great

force, to avoid forcing the liquid into the renal vein.

Injuries and Wounds of the Ureter

Subcutaneous Ruptures.—When these occur by violent direct

injury, rupture of the ureter is apt to be accompanied by rupture of the

other abdominal organs, the symptoms of which often dominate or

mask those of the ureteral rupture. These injuries have been carefully

studied by Herbert Page, who collected 10 cases from the literature, to

which he added 1 of his own; 5 additional cases have been reported

by Le Dentu, making 16 in all. In these cases the traumatism was
caused by a direct blow on the abdomen, such as the kick of a horse

(Pye-Smith, Chaput), by a blow in the region of the kidney (SoUer),

by a blow from the handle of a wheelbarrow (Allingham), by being

run over by a wagon (Page, Barker, Godlee, Bardenheuer), by trauma-
tism from overstretching (Fenger), or by violent displacement of the

kidney and pelvis whereby the ureter was ruptured in the upper portion

(Le Dentu).

It is uncertain whether by these injuries the ureter is crushed against

the transverse process of the first lumbar vertebra, as Tuffier thinks, or

is so stretched from the kidney as to rupture in its upper portion, as in

Fenger's case. Both methods are possible. The fact remains, however,

that most of the ruptures are found above the small pelvis.

Early diagnosis is often difiicult, if not impossible, because of the
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uncertainty of the symptoms. Slight transient hematuria, which might

easily be overlooked, was noted in only 3 cases (Barker, Allingham, and
Page). Copious hematuria, as reported in Hicks' case, indicates rupture

of the kidney rather than of the ureter. Hematuria may be entirely

absent, as in Godlee's case.

If no injuries to the other organs complicate the ureteral rupture,

there are no grave symptoms in the beginning.

The next important symptom, swelling from the accumulation of

urine around the place of rupture, is not seen until some time after the

receipt of the injury—seven days (Allingham), two weeks (Chaput),

two or three weeks (Godlee, Page, Barker, Hicks), thirty-nine days

(Croft), seven weeks (Stanley), or several weeks (Cabot). The swelling

is usually accompanied by pain, is localized, round, oblong, or sausage-

shaped, following the course of the canal, and is palpable from the abdo-

men.
The surgical treatment has never yet been directed in an early stage

to the ureter itself, but has consisted in puncture—single (Joel), once

repeated (Hicks), or five times repeated (Stanley), all of which were

successful—or incision and drainage, either through the abdominal
cavity (Chaput, Page) or through the lumbar region (Allingham).

In most of the cases septic infection of the kidney took place through

the resultant fistula, and secondary nephrectomy was necessary in

order to save the patient's life (Godlee, Page, Barker, Chaput, and
Bardenheuer) . In other cases wherein the collection was not even

opened and the patients survived, the kidney remaining, obliteration of

the ureter (Havilland) or strictures ensued (Pye-Smith, Soller, Fenger).

As before mentioned, suture of the ruptured ureter has not yet been

attempted, but, as Page points out, it might possibly be done, although

it will probably be difficult to find the rupture; and this so much the

more as an early diagnosis is rarely made. It is ordinarily not until some
weeks later, when the swelling from urinary infiltration sets in, that

operation is resorted to. Whether or not the ureter can be found in this

cavity, which usually contains infected urine, and the rupture success-

fully dealt with, is as yet an open question.

Open Wounds of the ureter, of which Tuffier found only 5 cases in

the literature,—3 incised or punctured wounds and 2 gunshot wounds,

—

have not as yet been treated by direct ureteral surgery, as these cases

date back to a time when such a procedure had not been thought of.

If positive diagnosis can be made (and intermittent discharge of small

quantities of urine at the time might make the diagnosis positive), and
if the external wound is extraperitoneal, there is no reason why the ureter

should not be cut down upon and the wound treated by one of the methods
now at our disposal.

Pozzi states that three injuries are possible:

1. Incomplete division.

2. Complete division without displacement of divided ends.

3. Loss of substance.

He suggests suture of the ends of the divided ureter.
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Longitudinal wounds of the ureter will be considered in the discus-

sion of the operation for stone. An extraperitoneal longitudinal wound
should be carefully united with extramucous sutures. In addition to the

suture Van Hook makes a suggestion which appears valuable in cases

where the incised ureter is covered with peritoneum—namely, to slide

a fold of peritoneum from both sides over the sutured wound and unite

the peritoneum over it. If no peritoneum can be used, an omental graft

may be employed.

Transverse wounds of the ureter are much more difficult to treat

satisfactorily, as there is a tendency to retraction and gaping of the

wound, and as, if direct suturing is resorted to, there is always a ten-

dency to stenosis, even if the sutures do not tear out.

Reunion of a transversely divided ureter, first studied experimentally

on dogs by Tuffier and others, was not successful until the method of

invaginating the upper into the lower portion was devised by Poggi and
Van Hook. It was first practised successfully in man by Kelly, who used

Van Hook's method. Poggi divided both ureters in dogs, dilated the

lower end with a forceps, invaginated the upper end into the lower, and
united with sutures. When the animals were killed, fifteen days and
three and a half months later, he found union without stenosis at the

point of operation.

Van Hook has also succeeded in reuniting the completely divided

ureter by a different method, which might be termed implantation of

the upper into the lower end, after closure of the end of the latter. In

a very elaborate paper upon the surgery of the ureter he gives the reason

why his method of lateral implantation is preferable to the simple in-

vagination of Poggi. He believes that the ureter can sustain resection

involving a considerable amount of tissue, since ureters measuring 25

cm. while in situ will easily measure 30 to 35 cm. when removed, and he
further remarks that elongation by traction on the divided ends is

probably practicable to a very considerable extent.

Van Hook proposes in incomplete transverse wounds to transform

the transverse into a rhomboid-shaped longitudinal wound by opening

longitudinally upward and downward from the transverse wound and
cutting off the four corners, thus creating a condition similar to that

])roduced when a stricture of the ureter is opened longitudinally. The
rhomboid wound may then be united transversely by folding the ureter

upon itself in the manner proposed by Fenger in the operation for stric-

ture.

This operation will probably be safe in extraperitoneal wounds. If,

however, the wound opens into the peritoneal cavity, it is not certain

that covering with a fold of peritoneum will be sufficient: it might be

safer to divide the ureter completely, and then resort to Van Hook's
method of lateral implantation.

Early attempts to unite complete transverse wounds of the ureter,

as a rule, failed in experiments upon animals and in operations on the

luiiiiaii subject. In Tuffier's experiments on dogs death from perito-
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nitis usually followed, and when union took place there was so much cica-

tricial constriction as to cause stenosis.

In the first case in which direct union was attempted in the human
subject the result was also unsatisfactory. This case was reported by
Schopf,

Schopfs Case.—During laparotomy for the extirpation of an intra-

ligamentous ovarian cyst he divided the ureter near the brim of the
pelvis. Having secured the divided ends by artery forceps, he united

Fig. 143.—Uretero-ureterostomy (Van Hook's method). The needles have been introduced into the
wall of the renal portion of the ureter. The end of the vesical portion of the tube has been ligated and a slit

made in its wall.

the ureter by silk sutures, which did not pass through the mucosa and
probably invaginated the borders of the transverse wound. The patient

made an uneventful recovery, but died seven weeks later from tubercu-

losis. The autopsy showed that the right ureter at the place where it

crosses the psoas muscle was embedded in cicatricial tissue, and that a
cicatrix existed in the entire circumference of union.

Fig. 144.—The needles carrying the traction suture attached to the renal portion of the ureter have been
passed into the slit in the wall of the vesical portion, carried down a short distance, and pushed out through
the wall.

Uretero-ureterostomy.—Van Hook's method of invagination (Figs.

143, 144)—or uretero-ureterostomy, as Kelly calls it—is an important

step forward in this direction, as it has proved on animals and men suffi-

cient to prevent leakage and also stenosis. He describes his method as

follows

:

" 1. Ligate the lower portion of the tube from 3 to 6 mm. from the

free end. Silk and catgut may be used. Make, with fine, sharp-pointed

scissors, a longitudinal incision twice as long as the diameter of the

ureter in the wall of the lower end, 3^ cm. below the ligation.

"2. Make an incision with the scissors in the upper portion of the
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ureter, beginning at the open end of the duct and carrying it upward 3^
cm. This incision insures the patency of the tube.

"S. Pass two very small cambric sewing-needles, armed with one
thread of sterilized catgut, through the wall of the upper end of the ureter,

3 mm. from the extremity, from within outward, the needles being from

Fig. 14s.—By means of the traction suture the renal portion of the ureter has been implanted into the
vesical portion. The ends of the traction suture have been tied together.

2 to 4 mm. apart, and equidistant from the end of the duct. It will be
seen that the loop of catgut between the needles firmly grasps the upper
end of the ureter.

"4. These needles are now carried through the slit in the side of the

Fig. 146.—Ureter anastomosed; traction sutures tied, and two fixation sutures in place ready to be tied
(Bloodgood).

lower end of the ureter into and down the tube for 1 cm., where they are

pushed through the wall of the duct side by side.

"5. It will now be seen that the traction upon this catgut loop

passing through the wall of the ureter will draw the upper fragment of

Fig. 147.—Longitudinal section of ureter, showing new lumen and diverticulum (Bloodgood).

the duct into the lower portion. This being done, the ends of the loop

are tied together securely, and, as the catgut will be absorbed in a few
days, calculi do not form to obstruct the passage of the urine.

"6. The ureter is now enveloped carefully with peritoneum, as

already described in other operations, provided an intraperitoneal

operation has been done."
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Bloodgood has repeated Van Hook's experiments, with equally

satisfactory results. In addition to Van Hook's procedure, Bloodgood
applied two sutures through the external coats only as an additional

security against leakage. His drawing of the united ureter shows not

only no narrowing of the caliber at the point of union, but even a little

diverticulum of the canal.

A most important and interesting proof of the value of this method
has been furnished by Kelly in the first operation of this kind on the

human subject. This important case was the following

:

Kelly's Case.-—^Mulatto, twenty-five years of age, who had a large

uterine myoma, filling both true and false pelvis, and extending above
the umbilicus. Hysterectomy was performed May 1, 189£. The ureter

was ligated and cut, supposing it to be an engorged vein. Ureter was
four times its normal size by reason of pressure from the tumor (hydro-

ureter). On removal of upper ligature 20 c.c. of clear urine escaped.

Van Hook's plan tried, of tying lower end of divided ureter, making slit in

ureter below ligature, and implanting upper into lower end by means of

silk traction sutures. Edges also sutured to intussuscepted portion by
10 fine silk rectangular sutures passed through outer coat only. Gauze
laid over anastomosed end and brought out at lower angle of abdominal
wound to insure drainage. No urinary odor about the dressings. Passed

urine second day. Discharged cured in six weeks.

B. McE. Emmet, in removing a tumor from the pelvis, divided the

left dilated ureter at the level of the fifth lumbar vertebra. Although
the upper end of the dilated ureter was wider than the lower, he suc-

ceeded in making a union by Van Hook's method, and the patient re-

covered. He used fine silk for the sutures.

Oblique End-to-end Uretero-ureteral Anastomosis.—J. Wesley Bovee
reports the case of a woman of thirty-six who had received a blow on the

right flank from a stone thrown by a boy, followed by an exudate in

the pelvis to the right of the uterus. Abdominal section, performed

April 30, 1896, showed a right tubo-ovarian abscess, during the extir-

pation of which the right ureter was included in the ligature of the ova-

rian vessels and cut off. The diagnosis was made by passing a sound
through the lower end of the ureter down into the bladder, and after

enucleation of the sac of the abscess an end-to-end anastomosis of the

ureter was made in the following manner

:

The ends of the ureter were cut obliquely, the lumen dilated for an
inch, and the ends sutured together with fine silk. With a small round,

straight needle a rectangular suture was inserted and tied, but not very

tightly. Two interrupted sutures followed, and this alternation of

rectangular and interrupted sutures was continued until the entire

circumference of the ureter had been sutured. Over these sutures were

inserted four or five interrupted sutures. None of them penetrated the

mucous membrane of the ureter. The sutured ureter was covered by
sewing the peritoneum over it. The abdominal wound was closed with-

out drainage. For the first two days the urine was withdrawn by the

catheter every six hours. The wound healed in two weeks, and the
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patient left the hospital four weeks after the operation. Four months
later the urine was normal. A month later a sound was passed freely

into the right ureter, and no constriction could be found.

The author concludes that uretero-ureteral anastomosis should be

done, preferably by lateral implantation (Van Hook's method) or by
oblique end-to-end anastomosis (the author's method), although the

transverse end-to-end method may be safely employed.

Stones in the Ureter

It is a common occurrence that small renal stones pass down through

the ureter, under the symptoms of renal colic, into the bladder, to be
evacuated with the urine. But it is comparatively rare that a stone is

retained in the ureter permanently. This takes place when the stone is

too small to be retained in the renal pelvis and too large to pass entirely

through the normal ureter, or when a small stone which would pass

through a normal ureter is retained in a ureter with strictures, valves, or

bends.

Stones in the ureter are usually small, round or oval, single or mul-
tiple. As an exception may be mentioned a stone in the St. George's

Hospital Museum, 14 cm. long, which almost filled one of the ureters

(Harrison)

.

Stones in the ureter are most commonly arrested in the upper por-

tion, and with about equal frequency in the middle and vesical portions.

Uric-acid and oxalate-of-lime stones may be found in a non-infected

urinary tract, while phosphatic calculi are found after infection has

taken place. The ureter at the seat of the stone shows symptoms of

chronic inflammation; the wall is thickened, or the ureter is dilated, and
the stone may cause pressure atrophy and perforation. In the vesical

portion of the ureter the dilated canal may protrude into the bladder,

forming the so-called encysted stone of the bladder. Above the seat of

the stone the ureter is often dilated, so that the stone can be pushed up
into the pelvis of the kidney. In other cases, where there is only a local

dilatation at the seat of the stone, this is not possible. The ureter below
the stone is often smaller than normal, either from contraction due to

chronic ureteritis or from disuse, when little or no urine passes down.
When once permanently located in the ureter, the stone may increase

in size. So long as no infection has occurred the disturbance is merely
mechanical, causing dilatation above, and at the most only a local aseptic

inflammation at the seat of the stone.

Infection usually takes place, however, sooner or later, and, on the

whole, it is more common to find pyonephrosis than simple aseptic

dilatation.

Symptoms.—These are pain, renal colic, intermittent cystonephrosis,

or calculous anuria. In many cases the symptoms are not typical, and
the beginning is often insidious, as the symptoms of renal colic may dis-

appear when some urine passes down by the side of the arrested stone.

The location of the arrested stone can usually not be diagnosed from the
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symptoms, which are substantially the same whether a stone is arrested

in the pelvis of the kidney or at any place in the ureter down to its vesi-

cal end. Dilatation of the ureter above the stone can very rarely be felt,

and the stone itself has been felt in only one case near the middle por-

tion of the ureter, while when located in the vesical portion it may be

palpated through the vagina or rectum. When the end of the stone

protrudes into the bladder it may be felt by a steel sound.

Location of pain in the ureter is of value only when fixed pain or

tenderness remains in the same place after the intermittent attacks of

renal colic have passed away. Guyon has called attention to the fact

that excessive sensitiveness at the vesical orifice of the ureter upon
rectal exploration may indicate stone in the ureter. Pain increased by
walking or flexing the body is found both in stones in the pelvis and in

the ureter. Abdominal palpation in the line of the ureter, as indicated

in the anatomy, should be done by gentle, steady pressure until the

fingers feel the resistance of the posterior abdominal wall; but this is

of value only in thin subjects with lax abdominal walls. Rectal and
vaginal palpation should be aided by pressure with the other hand
above the symphysis pubis.

As to the course of stones in the ureter, it is well to remember that

some cases present no symptoms whatever. Sometimes spontaneous

expulsion takes place after several months; in other cases infection and
calculous pyelonephritis come on after an interval free from symptoms
following the original renal colic. Calculous anuria was found in about

50 per cent, of the cases operated upon (TufSer), and oftentimes the

bilateral obstruction comes on insidiously without any symptoms in

the previous history to indicate the lesion of the opposite kidney.

Diagnosis may be easy if the stone is located in the vesical end of

the ureter, but it is usually difficult or impossible for stones in the middle

or upper portion. The pain is not characteristic, as the same fixed

pain is found in nephrolithiasis, pyelonephritis, and neurosis. Pain

may be absent entirely, and in some cases no symptoms of stone in the

ureter have been present until dilatation of the pelvis—cystonephrosis

—

develops. Stones in the middle or upper portion of the ureter cannot be

diagnosed from stones in the pelvis or calices of the kidney.

As an aid in the diagnosis of renal calculi catheterization of the ureter

has been done by Kelly in the two following cases:

1. Pyelitis; colon bacillus infection. Several black specks in the

pelvis of the kidney were withdrawn by suction with the renal catheter.

The specks were found to be uric-acid gravel. By nephrolithotomy a

renal calculus was removed.

2. Small black pieces of stone were caught in the eye of a renal cath-

eter in a case of pyonephrosis; the end of the catheter showed scratch-

marks from the stone, and a diagnosis of renal calculus with pyonephrosis

was made.

This procedure may also prove of value in the diagnosis of stones in

the ureter.
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Treatment consists in removal of the stones. This may be accom-

pHshed by different methods according to their location.

(a) Removal Through the Bladder.—Stones have been removed by
dilatation of the female urethra by Emmet, Berg, Richmond, Czerny,

and Sanger; by suprapubic cystotomy in 2 cases (Tuffier). Ureteral

stones often protrude into the bladder and can be recognized by the

sound. The mucous membrane covering them may have to be divided,

but the stones are usually extracted without diflaculty. The wound in

the vesical end of the ureter is generally left open, but is sometimes

sutured, as in the case reported by Berg. Stones in this location, so

far as operative procedure is concerned, should be classed among stones

in the bladder.

When stones are located a little higher up, but are not accessible

from the bladder, they may be reached by

—

(6) Ureterotomy Through the Rectum.—Ceci removed successfully a

stone from the ureter by incision through the rectum.

(c) Ureterotomy Through the Vagina.—Removal of stone by means
of vaginal ureterotomy has been performed by Emmet and Cabot.

Emmet's Case.—A click having been elicited by the sound, ureteral

stone was suspected. On backward pressure with a larger sound a stone

could be felt through the vagina and rectum. Stone cut down upon
through vaginal wall by scissors. Opening enlarged forward toward
the neck of the bladder, this being the only safe direction to avoid enter-

ing the peritoneal cavity. Opening closed with interrupted sutures.

Good recovery.

Cabot's Case.—Woman, aged thirty-nine. Attacks of renal colic

for sixteen years, often followed by passage of stones. Left pyonephrosis

felt as a distinct tumor. Vaginal examination revealed small hard mass
in left broad ligament close to cervix uteri. Sound in bladder could not

be brought within 3^ inch of mass. Ureterotomy and removal of stone

through vagina. Evacuation of 10 to 12 ounces of pus. Tumor in region

of kidney disappeared. Ureterovaginal fistula remained for four months,
with small amount of pus. The author concludes that the kidney was
destroyed so far as secreting tissue was concerned.

{d) Extraperitoneal ureterotomy has been performed by Twynam,
Cabot, Ralfe and Godlee, Kirkham, Morison, and Fenger.

Twynam's Case.—Boy, eight years. Left renal pain, hematuria.

Laparotomy for diagnosis revealed stone in right ureter just below brim
of pelvis. Laparotomy wound closed. Three weeks later extraperito-

neal incision in right iliac region; ureterotomy, removal of stone, ureter-

orrhaphy, drainage; recovery. Long ends of sutures brought out of

wound.
Cabot's Case.—Man, forty years. Seven or eight sharp attacks of

pain, referable to left side of abdomen, above middle of Poupart's

ligament, during three months before operation. Sensitive spot on
back, midway between crest of ilium and twelfth rib. Diagnosis: stone

in ureter. Lumbar incision; ureterotomy; removal of calculus 2 inches

below kidney; wound in ureter not sutured; recovery.
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Ralfe and Godlee's Case.—Woman, twenty-six years. Renal colic

persistent on left side. Lumbar nephrotomy. No stone in kidney.

Exploration revealed stone in left ureter, 2 inches below kidney. Longi-

tudinal ureterotomy; removal of stone. Subsequent passage of gravel

and small stone per urethram; recovery.

Kirkham's Case.—Man, fifty-eight years. Right renal colic, fol-

lowed by pain on left side and anuria. Diagnosis: Destruction of right

kidney by previous attack; left kidney now affected. Exploratory left

lumbar incision. Palpation of kidney negative. Stone in ureter, 3^ inch

above the point of crossing of external iliac artery. Ureterotomy;

removal of stone; no sutures; drainage; recovery.

R. Morison's Cases.—1. In a case of anuria due to calculus in the

right ureter Morison removed two stones from the right ureter close to

the bladder by extraperitoneal ureterotomy, and closed the wound in

the ureter with fine catgut. The patient died on the table. Autopsy
showed dilated right ureter, sacculated right kidney with interstitial

nephritis; left ureter occluded by stones. Left sacculated kidney con-

tained no kidney tissue.

2. Man, thirty-one years. Occasional left renal colic, no hematuria.

Lumbar incision; stone in ureter 3 inches below the kidney removed by
ureterotomy. Wound in ureter left open; recovery.

Fenger's Case.—Man, thirty-five years. Increasing attacks of renal

colic for two years. No hematuria; no tumor. Diagnosis: Nephro-
lithiasis. Lumbar nephrolithotomy. No stone in kidney. Palpation

showed two stones in the ureter, 13^ inches below kidney. Longitudinal

ureterotomy; no sutures; recovery.

(e) Intraperitoneal ureterotomy has been performed by CuUingworth
and Arbuthnot Lane.

CuUingworth's Case.—Woman, thirty years. Right renal colic; large

pyonephrosis. Vaginal examination showed hard masses to the right

and left of uterus. Diagnosis: Right pyonephrosis and independent

ovarian disease. Laparotomy. Right ureter dilated. Stone immedi-
ately above bladder. Ureterotomy; removal of stone; escape of pus.

Ureterorrhaphy, with interrupted silk sutures. Glass drain in abdomen.
Death from peritonitis in eighty hours. Autopsy revealed right and
left pyonephrosis. Sutures in ureter held.

Arbuthnot Lane's Case.—Woman, twenty-three years. Left renal

colic for twenty years; hematuria; pyuria. Laparotomy. Pelvis of

left kidney dilated. No stone. Ureteral opening could not be found.

Eight months later laparotomy. Stone in pelvic portion of ureter forced

up to crest of ilium. Abdominal ureterotomy; removal of stone. Ure-

terorrhaphy, with continuous silk suture; no leakage; recovery.

Diagnosis as to the location of the stone was made before operation

only in the cases in which the stone was afterward removed through the

rectum or vagina (Ceci, Emmet, Cabot). When the stones are located

higher up, it is, as a rule, impossible to make a positive diagnosis. In

the small pelvis diagnosis may possibly be made by vaginal examination

but in Cullingworth's case he mistook the stones for diseased ovaries
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and positive diagnosis was not made until the abdomen had been

opened.

If the stone is located still higher up, diagnosis of location is well nigh

impossible. Cabot made the diagnosis of stone in the ureter, but could

not locate it until a lumbar incision had been made.

The location of the stone has not been determined until exploratory

incision, either extraperitoneal or intraperitoneal, has been performed.

When the stone has been found in this way, its removal has been accom-
plished either by pushing it up into the pelvis and extracting it through

an opening in the pelvis or kidney, or by longitudinal ureterotomy.

It is often impossible to push the stone up into the pelvis because of

the local dilatation of the ureter, the "nest," as Le Dentu calls it, but some
operators, such as Israel, von Bergmann in 2 cases. Hall and Tuffier,

have succeeded in accomplishing this. Fenger tried, unsuccessfully,

to push a stone into the pelvis by a needle passed through the wall of

the ureter. He does not consider this procedure important if the ureter

can be reached by an extraperitoneal incision.

The diflSculty in dislodging the stone is well illustrated in the case

reported by Hall, who succeeded only after manipulations with one hand
in the abdomen.

HalVs Case.—Woman, thirty-six years : had had recurrent attacks of

renal colic for four years. No hematuria. Pain in region of left kidney,

which could be palpated between the hands. Examination caused no
hematuria. No stone could be felt. Dr. Hall was unwilling to make a

lumbar incision on uncertain diagnosis, and advised exploratory laparot-

omy. Examination in narcosis revealed a small tumor in region of

left kidney—the dilated ureter above the stone. Abdominal section.

Stone could now be felt about 3 inches below the kidney. Lumbar
incision for removal of stone. Stone difficult to dislodge, finally accom-
plished by hand in abdomen. Incision on convex surface of kidney;

invagination of sac consisting of dilated ureter and pelvis. Extraction

of stone; recovery.

The dislodgment and removal of the stone were easy in the case

reported by Tuffier:

Tujffler's Case.—Renal colic for nine years, finally attended with

constant pain. Right kidney enlarged. Nephrolithotomy. Examina-
tion revealed no stone. Examination of ureter showed hard, ovoid body,

3 cm. long, at place where ureter crossed the promontory. Stone mov-
able, and was pushed up into pelvis of kidney. Incision of convex sur-

face of kidney. Extraction of stone. Suture of kidney and lumbar
wound. No drainage. Healing by first intention.

Longitudinal ureterotomy has thus been done in 7 cases through an
extraperitoneal incision, 6 of which were successful, and 1 patient died;

and in 2 cases through the abdomen 1 case was successful, and 1 patient

died from peritonitis.

The treatment of the ureteral wound is different in the extraperi-

toneal and intraperitoneal operations. In the intraperitoneal operation

immediate absolute closure of the ureter is of vital necessity; as the
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urine above a stone is almost always infectious, the question of accurate

suturing is one of great importance. In the extraperitoneal operation,

where the infected urine can be drained out effectually until the wound
closes, the question of suturing is of little importance.

In his transperitoneal operation Arbuthnot Lane used a continuous

silk suture with perfect success. In Cullingworth's intraperitoneal

operation he employed interrupted silk sutures, and postmortem exam-
ination revealed no leakage from the wound in the ureter.

In an extraperitoneal operation Twynam applied interrupted silk

sutures, the long ends of which were brought out through the wound.
As might be expected, the sutures did not hold.

In some of the extraperitoneal operations no sutures were used, but

drainage was employed, and the wound closed in Kirkham's case in

forty days; in Fenger's case, in a month; in Fenger's case of exploratory

longitudinal ureterotomy, in fifty days; and in Cabot's case the wound
also closed without disturbance.

Whenever practicable, the stone should be removed through a lum-

bar incision rather than through the abdomen. Stones located low down
in the small pelvis, which cannot be pushed up within reach of an extra-

peritoneal incision, like that for ligation of the iliac artery, might be

reached by a sacral operation, although no case of this kind is as yet on
record.

Laparotomy for the purpose of diagnosing the location of the stone

has been of value in several instances. In Arbuthnot Lane's case the

stone was thus located after exploratory lumbar incision had failed.

In this case, however, it might have been possible, by opening the kidney

or ureter and exploring above, to locate the stone through a lumbar inci-

sion.

In Hall's case the stone was located through a median abdominal
incision and removed through a lumbar nephrotomy. As in this case it

had already been determined which ureter was the seat of the stone,

the laparotomy might have been omitted.

In Twynam's case, however, exploratory laparotomy was absolutely

necessary, since the symptoms pointed to stone in the left ureter, which

was healthy, while the stone was found in the right ureter, and was
removed three weeks later by an extraperitoneal ureterotomy.

The operative results for stone in the ureter are, on the whole, favor-

able. In 17 cases collected by Tuffier only 3 patients died, and in these

cases the other kidney was diseased. In ordinary cases, in which a certain

amount of healthy secreting kidney tissue remains, removal of stones

from the ureter presents no more dangers than removal of stones from
the kidney or its pelvis.

The question of gaining access to different portions of the ureter in

order to overcome obstruction has been solved, so far as the removal of

stones is concerned, by a number of operations already on record, as

follows : The vesical end of the ureter has been reached from the bladder

by Emmet, Richmond, and others; from the vagina, by Emmet and
Cabot. The pelvic portion of the ureter has been reached by extra-
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peritoneal lumbar incision, and the stones removed either by pushing

them up into the pelvis and pyelotomy in 4 cases (Tuffier), or by longi-

tudinal incision of the ureter in 4 cases (Tuffier), and by Fenger in 1

case.

From the middle portion of the ureter stones have been removed in

4 cases (Tuffier) by longitudinal ureterotomy by the prolonged lumbar
incision. There is no difficulty in gaining access to the upper two-thirds

or three-fourths of the ureter by the oblique lumbar incision. It is

different with the lower third or fourth of the ureter, which is located

deep down in the pelvis, and is even held by Le Dentu to be inaccessible.

But Cabot has justly pointed out that this portion of the ureter is also

accessible without opening into the peritoneum by means of the sacral

operation of Kraske, with removal of part of the sacrum or temporary

resection of the latter.

Valve Formation, Bends, and Strictures

Valve formation and oblique insertion of the ureter were first noticed

in the case reported by Glass and cited by Rayer. A girl was born with

right hydronephrosis, and died at the age of twenty-three. At the

autopsy three gallons of liquid were found in the sac. On the interior

surface of the sac the orifice of the ureter was seen as large as a goose-

quill. The ureter passed obliquely for 30 cm. between the membranes
of the sac, and was patent the entire distance to the bladder. On account

of the non-obstruction of the ureter Rayer considers this the most
remarkable case on record.

Rayer observed a case of double hydronephrosis in which the ureters

were also patent, which he attributed to congenital malformation. The
patient was a boy of seventeen who had been sickly all his life, and had
had pain for seven years in the region of the left kidney. A tumor was
found, and the diagnosis made of left hydronephrosis. He died from sep-

tic infection of the sacs. At the autopsy the left ureter was found patent,

the upper portion situated in the wall of the sac, with an opening almost

similar to a valve in a vein. Water passed easily from below upward,
but not down from the sac into the ureter. There was a small hydro-

nephrosis in the right kidney. The right ureter was dilated to the size

of a lead-pencil from the bladder up to the sac. At the upper end it was
retracted, and when water was injected from below, it entered the sac

through an opening the size of the lacrimal punctum.
Virchow, in discussing hydronephrosis, remarks: "The cases are

extraordinary in which hydronephrosis exists with the ureter patent.

I have examined such cases several times, and have found in each case

a valvular obstruction caused by folding of the wall, due to oblique

origin of the ureter from the renal pelvis."

Simon gives a full and comprehensive description of this condition.

'J'he ureter does not enter the pelvis of the kidney at its lowest point

with a funnel-shaped opening, but enters it at the side at an acute angle,

and often runs for a variable distance in the wall of the pelvis. In 2
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similar cases observed the ureter ran, not in the wall proper, but between

the wall and the peritoneal covering for 7 to 10 cm. In contradistinc-

tion to the previous authors, who thought that valve formation was the

cause of hydronephrosis, and therefore congenital, Simon believes that

the hydronephrosis in its beginning causes the valve formation, and
consequently that valve formation is not a congenital affection. He has

examined a specimen in which a stone was found in the ureter 5 cm. from
the pelvic orifice in a case of hydronephrosis the size of a child's head,

and with valve formation in the upper end of the ureter. He believes

that temporary obstruction from any cause may produce sufficient

asymmetric dilatation of the pelvis to give rise to oblique insertion and
valve formation, which, when it once exists, even if the primary cause of

obstruction disappear, may remain as a permanent obstruction of greater

or less degree to the passage of urine. He considers valve formation in

hydronephrosis very common, as he found it in 11 out of 18 reported

cases.

The mechanical aspect of valve formation in the causation of inter-

mittent hydronephrosis was studied by Krakauer, who made experiments

designed to explain the fact that spontaneous evacuation of urine is

sometimes seen in hydronephrosis due to this cause. Acting upon the

proposal of Simon, Krakauer produced an imitation of the hydronephro-

sis due to valve formation in the following manner: He caused to be

made a rubber balloon having a capacity of 150 c.c, with a tube which

ran for several centimeters in the wall before opening at an acute angle

into the side of the balloon. When the balloon was filled to distention,

he observed that the first 50 c.c. were evacuated rapidly, the second 50

c.c. less rapidly, and the remainder still less readily. From this experi-

ment Krakauer concluded that a higher pressure in the balloon, equiva-

lent to an overfilling of the distended pelvis, is capable of overcoming

a greater hindrance or impediment in the tube of exit—the ureter—than

is a lower pressure. Applying this fact to the obliquely inserted ureter

in the dilated renal pelvis, he concludes that partial filling of the dilated

pelvis will close the valve entrance and permit no evacuation through

the ureter; further accumulation of urine and overdistention of the

dilated pelvis will overcome the obstacle, and the urine will be evacuated

through the ureter. This fact explains intermittent cystonephrosis.

Tuffier has studied the mechanism and treatment of intermittent

hydronephrosis as caused by movable kidney by a series of experiments,

the first of which takes into consideration the mode of formation of the

hydronephrosis. In the first experiment he made an artificial exstrophy

of the bladder on a dog. A few days later he examined the function of

the ureters, and found the same number of contractions, jets, and the

same quality and quantity of urine on both sides. He then mobilized

one kidney, and found, first, that the intervals between the jets grew

larger and the quantity of urine one-third to one-fourth less, but the

proportion of urea was unchanged. From the sixth to the eighth day the

pelvis and ureter became distended above the bend, especially the pelvis.

As neither the pelvis nor the kidney has a muscular layer capable of
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compensatory contraction, the hydronephrosis once estabhshed would
continue. The first symptoms, then, are increased pressure of the urine

in the pelvis and renal congestion. The distention later on leads to

bending of the ureter at the border between the fixed and movable por-

tion—namely, at the pelvis. It is usually in a line with the renal vessels

that the bend is found after four weeks.

Secretion and absorption may take place above the bend. The organ

may continue to secrete for a long time. Patients have been found to

live for several years with one kidney only, and this kidney hydro-

nephrotic (Wright, Kiister). The kidney tissue may remain relatively

healthy.

The same was observed in some of the experiments. A dog with

intermittent hydronephrosis of forty-five days' standing lived after

ligation of the other ureter, and microscopic examination of the hydro-

nephrotic kidney tissue showed only interstitial edema and dilated col-

lecting tubes, but a normal condition of the kidney tissue.

Convincing proof is also found by urinalysis. In the experiments

the urine from the bladder—that is, from the other kidney—and the

urine from the dilated kidney contained the same amount of urea.

This was also found in some observations on man in the cases of Rogers,

Rochet, and Weir, and in one case by Tufiier in the service of Tillaux.

The kidney showed various changes in shape: In 3 operations the

kidney was increased in volume and horseshoe-shaped; in another it

formed almost a complete circle. In another variety the kidney was
elongated, flattened, and had the shape of the tongue of a dog (one of

Tufiier's observations). Tuffier believes this change in shape is charac-

teristic of the initial stage of hydronephrosis, and that if he had taken

this into consideration, he would have observed more than 9 hydroneph-
roses in his 45 nephropexies.

The physical phenomena in the beginning of hydronephrosis are

as follows : The kidney is a secretory organ, but has the power to absorb

liquids and salts. In a state of retention the kidney absorbs part of the

liquid contained in the calices, pelvis, and collecting tubes. It is easy

to prove this endosmotic action. There is only little absorption in the

ureter, but rapid absorption in the calices and parenchyma in the nor-

mal condition; when there are retention and pressure, however, absorp-

tion becomes rapid. Tuffier injected 2 eg. of strychnin into the pelvis

of the kidney of a dog. It produced no symptoms until the ureter was
ligated. In spite of this absorption of liquid under pressure, in spite of

this distention, the kidney tissue goes on secreting for a long time in the

intermittent—that is, open—hydronephrosis.

On the other hand, when the hydronephrosis becomes closed and of

long standing, the secretion of urea first diminishes, then stops, and the

secreting kidney tissue gradually disappears.

Intermittent hydronephrosis has a double mechanism:
(a) The bend is movable. In the beginning it is easily straightened

out when the kidney is brought into position. Even when the pelvis is

much distended it can be straightened out by replacing the movable
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kidney. This was proved in a case where the bend straightened out

when the patient lay down. At the operation Tuffier found a large,

fluctuating, horseshoe-shaped kidney, the pelvis much dilated, and the

ureter normal. This condition was entirely cured by nephropexy.

(6) The kidney is immovable, and the bend is forced when the ten-

sion reaches a certain point. Tuffier found in an operation the following

condition: the kidney was voluminous, but not very tense; the bend
was visible, and the ureter empty below. Pressure on the kidney forced

the liquid down through the bend.

Consequently, intermittence may be due to two mechanisms: (1)

Straightening of the bend, and (2) a certain degree of pressure.

Tuffier considers that a causal relation between intermittent or

permanent cystonephrosis and mobility of the kidney is shown by the

following facts

:

1. Cystonephrosis is more frequent in women—21 women to 5 men;
Tuffier's 12 operations were all on women.

2. The seat of the hydronephrosis is on the right side in 21 out of

23 cases. This is in accord with the opinion of Landau, defended by
Terrier and Baudoin, but Tuflfier considers himself the first who has

given anatomic proof of this by experiments and clinical observations.

In his experiments on dogs he produced a bend in the ureter as follows

:

Through a lumbar opening he rendered the kidney movable and fixed

the ureter in some cases, fixed the kidney in an abnormal position in

others, and left the movable kidney and ureter without fixation in others.

He had 4 negative results and 5 hydronephroses. The latter presented

the following conditions: 2 or 3 cm. below the hilus there was a sharp

bend of the ureter. The pelvis and kidney above were thin walled and
distended, the more so the longer the condition had existed—from seven

to fifty-five days. These hydronephroses were open—that is, a slight

compression on the kidney caused the liquid to force its way through the

bend. In these cases the kidney continued its function, as was proved
by an experiment in which the opposite ureter was ligated, and the ani-

mal remained alive in spite of the intermittent cystonephrosis.

The simple mobilization of a healthy kidney is sufficient to cause a
hydronephrosis, and this condition is due to bending of the ureter.

When the kidney is lifted up the bend is straightened out, and there

remains only the difference in diameter above and below to show the

place of the former obstruction. The bend can consequently be straight-

ened out with the utmost facility. The bend is formed by displacement

of the upper movable portion of the ureter upon the lower immovable
portion. Tuffier gives some very instructive plates showing the changes

in kidneys and ureters of the animals experimented upon. Besides these

experimental results, he has seen this bend of the ureter in two operations

for hydronephrosis. In 1892, in a case of nephrectomy for cystonephrosis,

he dissected out the ureter and found an S-shaped bend 4 cm. below the

pelvis. He could not straighten it out completely. Pressure on the

kidney forced the liquid down to the bend, and it required increased
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pressure to force it through the bend. Here the bend was fixed, but in

another case the bend could be straightened. In this case of inter-

mittent hydronephrosis, which was cured by nephropexy, lumbar inci-

sion was made, the kidney isolated, but likewise the ureter for 10 cm.

Two cm. below the pelvis was a bend with dilatation above. In freeing

the bend the renal vessels were in the way. By lifting the kidney up in

place the bend straightened out and the pelvis evacuated its contents

into the bladder. The pelvis was as large as a mandarin orange.

A third clinical observation was in a woman with movable right

kidney who had presented the following symptoms for several years:

When she was up and around she had pain, a tumor could be felt,

and she passed a small amount of urine. The symptoms disappeared

when she lay down, which she was compelled to do for an hour twice

a day. On examination Tufiier found the kidney so displaced that

the hilus pointed upward. He performed nephropexy, and found the

pelvis and kidney dilated, but the ureter not dilated. It was thus evi-

dent that in the upright position the ureter was bent on the pelvis, and

that the bend disappeared in the horizontal position.

These observations correspond with the experiments, and further

with the observations, of Clement Lucas, Israel, Monod, and Rochet.

It is evident that the mobility of the kidney causes the bend, and this

is important because it gives a clue to the treatment.

Nephropexy is advised by TuflSer in all hydronephroses not too

voluminous, and is the method of choice in the great majority of

intermittent hydronephroses. TuflBer reports 9 operations with 9 re-

coveries.

In our opinion the operation is effective only in beginning valve

formation, and useless when stenosis is present, and it is often impossible

to make a diagnosis without examination of the seat of obstruction from
within. There must consequently be some uncertainty when nephropexy

alone is made.
There is a marked difference in shape between the empty and the

full dilated floating kidney. The full kidney is round and tense; the

empty kidney is flat and flabby. The color is whitish. Little hemor-

rhage follows denudation or incision. The suture for fixation is passed

through the parenchyma, but not into the pelvis.

Nephropexy, however, is not effective in very voluminous sacs, and
when the drainage cannot take place through the ureter—that is, where
the ureter is inserted too high up.

Landau states that intermittent hydronephrosis, where there is no
gross pathologic impediment to the passage of urine, is not so rare as

might be judged from the infrequency of reports of this condition in the

literature.

The etiology of this condition was given by Landau as—(a) Bending;

(6) torsion; (c) oblique insertion of the ureter. These conditions cause

stagnation of the urine in the pelvis, dilatation of the pelvis, and then

compression of the upper part of the ureter by the distended pelvis.

These pathologic conditions of the ureter are in many cases caused by
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floating kidney. Direct traction upon the ureter has also been reported

as the cause of hydronephrosis in certain cases of prolapse of the uterus.

The amount of secreting substance left is very variable: more is

found in the smaller tumors, but even in large tumors secreting kidney

substance may be spread out over a large surface. In one of Simon's

cases he could feel the calices from the tenth rib to the crest of the ilium.

The ureter is small on

account of atrophy from
disuse. Its upper portion,

which passes up through or

in the wall of the pelvis,

may be stenosed from
pressure of the sac or from

inflammation. Its open-

ing into the pelvis is a nar-

row, crescentic slit some-

times only 2 mm. in length,

and often difiicult to find.

Weigert describes an
autopsy in a case of hydro-

nephrosis : A vigorous
man who had been treated

in the hospital for chronic

hemorrhagic nephritis fi-

nally died of uremia. Au-
topsy revealed right hy-

dronephrosis the size of a
child's head. A bend in

the ureter 9 cm. below the

kidney and 21 cm. above
the bladder (the left ureter

was normal and was 30

cm. long) had caused the

hydronephrosis. The ure-

ter below the bend was
normal; above the bend
it was dilated, first to 1

cm., and finally to 4 cm.,

in diameter. When the

hydronephrotic sac was
lifted up and the bend
straightened out, the clear fluid contained in the hydronephrosis

could be squeezed down through the bend into the bladder. (See Fig.

148.) Weigert described this as a congenital anomaly. It is more
likely that it was not congenital, but that the bend in the ureter was
caused by the descent of a floating kidney, and that bending of the ureter

at the end of its upper third caused the stenosis, which consequently

was an acquired condition.

Fig. i^ 3.

—

u, Right ureter; a, bend; b, dilated portion of ureter
above bend (Weigert-Virchow).
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Operations for the Relief of Valve Formation.—As valve formation

always causes an intermittent or permanent impediment to the flow of

urine, the pelvis of the kidney is in a state of hydronephrosis or pyo-

nephrosis. The so-called sac is accessible through the peritoneal cavity

or by an extraperitoneal operation through the lumbar region.

The first attempt to operate on the valve, after Simon's, which was
unsuccessful, was made in 1890 by Trendelenburg, who opened the

anterior wall of a large hydronephrotic sac by lateral laparotomy, saw

the ureteral opening on the side of the sac, and divided the ureter down
to the lower part of the sac, to the inner wall of which he sutured the

divided borders of the ureter. The ureteral opening was thus dis-

placed from the side to the bottom of the sac in order to keep the

ureter patent. The result of this operation is uncertain, as the patient

died from intestinal obstruction.

In 1891 Kiister, in his celebrated case of resection of the ureter and

implantation of the distal end into the pelvis, opened the hydronephrotic

sac from the lumbar region, found the ureteral opening, and divided

it through its course in the sac-wall, with the intention of stitching the

divided border to the inner wall of the sac, as Trendelenburg had done.

Before finishing this operation, however, he explored the ureter and found

a stricture, which caused him to abandon the operation for valve forma-

tion and to resect the stricture.

The valve formation can be remedied by a plastic operation after

previous opening of the dilated pelvis following lumbar nephrotomy. It

is natural to select the lumbar region for entering the pelvis, because

the operation is extraperitoneal, and consequently there is no danger

of infecting the peritoneal cavity, and because the lumbar incision gives

the readiest access to the upper portion of the ureter. If it is possible

in this manner to reestablish the flow of urine, we can save for future

function what active kidney tissue may be left, the danger of primary

nephrectomy is avoided, and the patient may regain perfect health

without urinary fistula. That this can be accomplished satisfactorily

and promptly is illustrated by the following cases, the first of which,

by Fenger in 1892, was the third attempt and the first successful opera-

tion for valve formation:

Case 1.—Woman, twenty-eight years, with valvular stricture or stenosis of the pelvic

orifice of the left ureter in a somewhat floating kidney, with intermittent infected cys-

tonephrosis of eight years' standing. An incision 10 cm. long was made from the angle

of the twelfth rib and the extensor dorsi muscle obliquely downward and forward to the

iliac crest above the anterior superior spine. Palpation of the kidney revealed neither

fluid nor stone.

Nephrotomy by means of the Paquelin cautery and dilatation of the opening with

forceps, so as to permit digital palpation of the pelvis and calices. The calices were

flilated, and the pelvis was a large cavity extending from the lower border of the kidney

with a round, smooth, soft surface. No stone could be felt nor could the ureteral entrance

be made out. Examination with a steel sound gave similar negative results. A small

bent metal probe was now passed into the pelvis, but the ureteral entrance could not be

discovered. The posterior surface of the pelvis was now opened, and the borders of the
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wound grasped and held open with forceps for ocular inspection. The inner surface

of the pelvis was seen to be normal in color and appearance. At the lower posterior

portion of its inner wall was seen a small semicircular opening 4 mm. in length from

above downward and 6 mm. in transverse diameter. The posterior border was convex,

the anterior border straight. A metal probe introduced through this opening passed

easily down into the bladder.

An olive-pointed bougie. No. 5 French, which was passed down, was tightly grasped

by the ureter. By lifting up the pelvis the ureter could now be palpated. The wall

was thin, and seemed liable to rupture unless great care was exercised. The bougie was

removed, and on again lifting the pelvis and inspecting the entrance into the ureter, it

was seen that the ureter came off, not from the most dependent portion of the dilated

pelvis, but from its posterior half or wall. Thus the anterior straight border of the ure-

teral entrance formed a valve or fold resembling the valve in a vein, which would close

against the posterior wall of the opening when the pelvis was filled with urine or fluid to

a slight or medium degree. A greater degree of dilatation, by pushing away the posterior

wall of the pelvis, would reopen the entrance to the ureter. This accounted for the evac-

uation of urine containing pus after a period of occlusion of two days' duration.

To do away with this valve formation the following operation was performed on the

plan of the Heineke-Mikulicz operation for stricture of the pylorus (Fig. 149) : An inci-

sion 5 mm. in length was made through the mucous membrane into the muscular wall or

fold of the pelvis. The terminal points of the incision through the valve were now ap-

proximated by a fine silk suture, thereby changing the former vertical incision into a

horizontal line. The entrance into the ureter was by this means made wider and more

nearly circular.

A bougie. No. 11 French, was now passed through the opening in the pelvis 13 cm.

down into the ureter, and the upper end brought up through the pelvis and out of the

wound in the kidney, to keep the opening into the ureter dilated during healing of the

wound. The incision in the pelvis was united by ten fine silk interrupted sutures passed

through the pelvic wall, but not including the mucosa. The kidney was now replaced

and fixed in normal position by nephropexy. The patient recovered without fistula

and had no return of the cystonephrosis.

Case 2 (Fenger).—A married woman, twenty-eight years of age, with aseptic re-

mittent cystonephrosis in a movable kidney, of at least seven months' duration. On
making a lumbar incision a thin-walled tumor presented in the wound, from which, upon

opening of the sac-wall, a quart of clear, straw-colored fluid was evacuated. Upon pal-

pation the finger could not reach either the upper or the lower end of the sac, which was

shaped like an hour-glass. The lower portion of the sac was round and larger than the

fist, and its lower end extended down into the large pelvis. The ureteral opening could

not be found on palpation or inspection with sunlight; search for the ureteral opening

with a probe was also negative. The incision opening in the lower portion of the sac

was sutured to the skin and the remainder of the wound united. The hydronephrotic

cavity was packed with borated gauze, and two large drains introduced, one up and one

down. The secretion from the sac gradually decreased until only four or five ounces

passed through the fistula in the twenty-four hours, and she was sent to her home for

further treatment.

Two months later the patient was sent back on account of infection of the sac. Six

months later operation to reopen the ureter. Palpation prior to operation showed the

sac to be considerably diminished in size, but the entrance to the ureter could not be

found from within the sac. Thus the ureter was searched for and taken up below and

outside of the sac. Incision over the lower portion of the sac, where the ureter was found

and isolated. On making traction on the ureter and inspection of the sac a nipple-shaped

projection with a depression in its center was seen on the side of the sac. Through this
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depression a long flexible silver probe passed into the ureter and down into the bladder

without diflSculty.

The ureter was now operated upon from within the sac in the following manner: A
grooved director was inserted into the ureter, and the sac-wall, which was separated

from the ureter by loose, movable connective tissue, was resected all around, and the

borders of the unfolded ureter sutured to the borders of the wall of the sac. Thus free

entrance of liquids from the sac into the ureter was positively secured. The large open-

ing in the sac, 5 cm. in diameter, was now closed by sutures in the outer half of the wall,

which did not take in the mucous membrane or the kidney tissue layer in the inner wall

of the hydronephrotic sac. Only a small opening, the size of a lead-pencil, was left for

Fig. I4Q.—Illustrating operation for valve formation.

^, Kidney and dilated pelvis: i. Kidney; 2, opening on its convex surface after nephrotomy; 3, dilated
pelvis; 4, with opening on its posterior surface from pelviotomy; 5, opening of the ureter into the pelvis, a
small transverse, crescent-shaped slit.

B, Dilated jielvis and ureter, showing valve formation: 1, Pelvis; 2, mucous membrane; 3, muscular
and external coat; 4, ureter; s> valve; 6, line of incision dividing valve.

C, Valve seen from the pelvis and divided to illustrate the plastic operation: i, Inner wall of pelvis above
the ureteral opening; 2, ureteral opening; 3, the divided valve; a and a', the corners of incision to be united
by a suture.

drainage. The adhesions of the opening into the sac were first dissected off from the

skin or from the border of the lumbar opening. Gauze was packed along the drainage-

tube down to the opening in the sac, the abdominal wall united by buried and skin su-

tures, and the usual dressings applied. The renal fistula closed on the fortieth day after

operation.

In this case a slightly atrophic ureter ran obliquely on the anterolateral wall of the

sac for 3 cm. There was no stenosis. The ureteral opening could not be seen or found

from the inside of the sac until the ureter below the sac had been laid bare, so that the

place of entrance could be seen when traction was made on the ureter.
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This case conforms to the law that a lumbar renal fistula does not

persist when the ureter is patent. Whether it is worth while to save a
kidney with a daily secretion of only three ounces is a question not to

be decided until future observations have taught us more about the

subject than we know at present—namely, where to draw the line

between a valuable and a valueless organ.

A somewhat different method of operating on this valve has been

suggested by Ktister, but has not yet been tried. (See Fig. 150.) He
reports a case in which he divided the valve longitudinally. He pro-

posed to freshen each flap and unite it by sutures to the freshened inner

wall of the sac. Kuster was not able to carry out this plan, because he
found, in addition to the valve, a stricture in the ureter 2 cm. below the

pelvis. This condition caused him to resect the upper 3 cm. of the ureter

and unite the upper end of the distal portion of the pelvis by a plastic

operation.

Fig. ISO.—I, Kuster's intended operation on the valve (same as Trendelenburg's): a, b. Wall of sac;

c, transverse section of ureter. 2, b, c, The ureter divided on its anterior surface; near b and c are sutures
uniting the borders of the divided ureter and the wall of the sac.

The second successful operation was performed on August 14, 1893,

by Herman Mynter.

Mynters Case.—Man, twenty-five years of age. Valvular stricture of pelvic orifice

of ureter. Intermittent hydronephrosis for twelve years; periodic attacks of pain every

two or three months in right lumbar region. Diagnosis : Right renal calculus producing

occlusion of ureter. Exploratory nephrotomy. No stone found. Ureter permeable,

but presented valve formation at pelvic orifice. Plastic operation on valve. Gauze

drain; recovery without fistula.

The operation for valve formation can best be done by the extra-

peritoneal lumbar incision. The dilated pelvis or hydronephrotic sac

is easily found and opened by a longitudinal incision. The opening of

the ureter into the sac should be looked for, but cannot always be found,

as in some cases it is very narrow. In such cases it may be located by
incising the ureter below the sac and passing a probe upward toward the

pelvis. The valve or inner wall of the ureter, running in the sac, is now
divided longitudinally from the opening in the sac, and the resultant

wound treated in one of the three following ways:
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(a) By turning the flaps out and uniting them to the inner wall of

the sac by sutures (Trendelenburg, Kiister).

(b) By drawing the corners of the longitudinal incision together with

one suture, transforming the longitudinal into a transverse wound
(Fenger).

(c) By uniting the wound longitudinally with numerous fine silk

sutures, " taking in the outer two coats of the ureter and sac and avoid-

ing the mucous membrane" (Mynter).

In one case Kelly emptied a large hydronephrosis by catheterizing

the ureter. The patient had an obscure tumor the size of a quart mea-
sure on the right side of the abdomen. It was movable, elastic, and pain-

less. He introduced the long renal catheter until a little fluid escaped,

and then, by pressure on the tumor, emptied it completely, confirm-

ing the diagnosis of large hydronephrosis.

Strictures of the Upper Portion of the Ureter.—It has been seen in

the description of valve formation that a stricture often forms in the

portion of the ureter located in the wall of the dilated pelvis; but this

stricture is treated by the operation for valve formation as described

above. Independent strictures below the pelvis require different treat-

ment. If such strictures are single and accessible, they can be operated

upon with a view to reestablishing the continuity of the canal.

Outside of observations at the postmortem table little attention has

been called to the question of strictures of the ureter, because in the

cases of cystonephrosis formerly operated upon the kidney was opened
or extirpated and no attention was paid to the ureter.

From the postmortem table we know that multiple strictures can be
found as a result of chronic inflammation of the canal, as in the instance

depicted by Halle, mentioned by Tuffier, in which not less than three

strictures were found, the ureter between the strictures being dilated.

As a result of traumatism, limited strictures have been seen to be
formed, as in the cases of Pye-Smith and Sollier. Pye-Smith reports

the following case of stricture of the ureter and dilatation of the kidney,

apparently of traumatic origin:

Pye-Smith's Case.—Male, twenty-four years of age; farrier. Never had stricture.

Two years before kicked on left side "under short ribs," and passed blood with urine

several days. In bed three days. No difficulty in passing water. On examination a

large tumor was found occupying left half of abdomen. The urine contained a trace

of albumin. August 22, 1871, the tumor was tapped, and 6^ pints of a reddish fluid

containing pus and red blood-corpuscles evacuated. He died six weeks later. On autopsy

the ureter was found to be dilated to a circumference of 4 cm., then contracted so as not

to admit the smallest probe. No impacted calculus; no sign of recent inflammation.

The disease was probably traumatic, and the ureter probably injured. During the two

years following the canal was gradually contracting and forming stricture; consequently,

the pelvis of the kidney gradually expanded.

Sollier s case was one of traumatic stricture of the ureter in a man of forty-five who
in 1870 sustained a traumatism by a kick from a horse in the left hj-pochondrium. The
injury was followed by pain in the left side, gradually increasing for nine years, when
symptoms of nephritis appeared and the patient died from uremia. At the autopsy it
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was found that the left kidney had been transformed into a number of "cavities the size

of nuts." The calices, pelvis, and upper portion of the ureter were dilated. In the middle

portion of the ureter was found a "cicatricial stenosis."

Little is also known as to the frequency of strictures, but it may
possibly be concluded, from the frequency of permanent urinary fistulas

following nephrotomy, that they are not of infrequent occurrence. Tufiier

states that fistula followed nephrotomy in 45 per cent, of the cases

collected, and we are forced to believe that the permanency of the

fistula is caused by imperviousness of the ureter either from valve

formation or from stricture. How often this is caused by a stone lodged

in the canal, and how often by a stricture without stone, we will not

know until the ureter has been investigated by probing from above in

a large number of nephrotomies. From the statistics collected by
Tuffier, which show that nephrotomy for calculous pyelitis was followed

by 34 per cent, of fistulas in 114 cases, and that nephrotomy for non-

calculous pyelitis was followed by 57 per cent, of fistulas, we cannot

draw any certain conclusions as to the frequency of stricture in

non-calculous pyelitis as compared with the frequency of stones in the

ureter; but it is likely that strictures are common.
As to the frequency with which strictures occur in different parts of

the ureter, we have a statement from TuflBer to the effect that in 29

instances of congenital hydronephrosis a stricture was found in the

upper end in 15 cases and at the lower end in 14. In Sollier's case of

traumatic stricture it was located in the middle portion of the ureter.

It is probable that only strictures situated in the upper abdominal

portion of the ureter are accessible for operative interference. Such
strictures have been dealt with by dilatation or operation.

Dilatation by bougies from above has been reported by Alsberg.

Alsberg's Case.—Lumbar nephrotomy in a case of left hydronephrosis. For ten days

all urine passed through fistula, from which it was concluded that the other kidney was

defective in function. Ureter successfully dilated from the wound by thin bougies.

After several days urine passed through bladder. Some months later the fistula closed.

The hydronephrosis did not reappear.

Dilatation from below has been practised by Kelly, who found in a

case of pyuria from gonococcus infection the region about the left ureteral

orifice puffy, red, and edematous, and also a stenosis in the vesical por-

tion of the ureter, through which he finally succeeded in passing the

catheter, whereupon 160 c.c. of purulent urine escaped.

Only 4 operations have as yet been performed for stricture—namely,

1 by Kuster and 3 by Fenger,—and the successful results were reached

in each case by a different method. All were strictures in the upper

part of the ureter near the pelvis of the kidney. The methods employed
were longitudinal ureterotomy through the stricture and transverse

union (Fenger, 2 cases), resection of ureter and implantation of the dis-

tal end into the pelvis (Kuster), and longitudinal ureterotomy, excision

of stricture from within, and transverse union (Fenger).
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Longitudinal Incision (Fenger).—When the stricture is not too

extensive, it is divided longitudinally after opening the ureter above or

below. The upper and lower ends of the longitudinal wound are then

brought together by folding the ureter upon itself. The remainder of

the wound is united by sutures through the outer and middle coats,

thus transforming the longitudinal into a transverse wound.

Case 1 (Fenger).—A farmer forty-seven years of age. At the age of thirteen, in

jumping from a horse to the ground, he sustained a violent jerk on account of miscalcula-

tion of distance, his feet not having touched the ground, while his hands still retained hold

of the hames. This injury was followed by sharp, constant pain in the left side, which

obliged him to remain in bed for a month. He had no special inconvenience until ten

years later, when, after overexertion, he had an attack of sharp pain in the left side; at

this time he was in bed about a week. One year later he had a third attack, which was

attended by pain and soreness and obstinate constipation. For the next ten or fifteen

years he had four or five attacks a year, lasting from two to three days. The last attack

occurred October 22, 1892.

The patient was well nourished. In the left hypochondrium could be found a tumor,

immovable, hard, and not nodular, which extended 5 cm. below the ribs and to within 8

cm. of the umbilicus. The urine contains a little pus. Diagnosis: Nephrolithiasis in the

infundibulum or pyonephrosis from stone or obstruction in the ureter.

November 26th: For the past week there has been more pus in the urine, indicating

that the contents of the pyonephrosis have been evacuated through the ureter. Exami-

nation in narcosis showed that the tumor had disappeared. The patient was anesthetized

with ether, and placed on the right side with a pillow imder the loin. An incision was

made from the angle of the twelfth rib, 15 cm. downward and forward, to within 2 cm. above

and anterior to the crest of the ilium. The adipose capsule of the kidney was so adherent

that when it was removed the fibrous capsule was stripped off also. The exposed surface

of the kidney was not shining, but was red, velvety, and nodulated, each nodule forming a

flat prominence about 2 cm. in diameter. Each prominence was compressible and re-

sembled a dilated calyx. The kidney was of normal size. After excision of a piece of the

kidney substance for microscopic examination the dilated cavity of pelvis and calices

was opened, and a jet of urine tinged with pus came out over the wound.

Digital exploration revealed that the globular protuberances were dilated calices

which communicated with the pelvis, forming a common cavity. A reasonable amount

of kidney substance appeared to be present, especially in the lower part. The wall of

the pelvis was smooth, and there was no stone or gravel. The entrance to the ureter

could not be found. The kidney was therefore lifted up over the border of the twelfth

rib. A longitudinal incision 2 cm. long was made in the exposed pelvis and the edges

held apart with retractors. No ureteral entrance could be seen or felt.

The external wound was now prolonged downward for 4 cm. to within 2 cm. of the

anterior superior spine of the ilium. The ureter could now be seen as a string or band,

not dilated. Its upper end was embedded for 1 cm. in cicatricial tissue. A longitudinal

incision 1 cm. long was made in the ureter, about 2 cm. below the pelvic opening. A
metal probe introduced into the ureter through this incision passed easily into the bladder.

In passing it upward, however, a stricture was found just below the point of entrance of

the ureter into the pelvis. The ureter was adherent to the surrounding adipose tissue at

this point. The adhesions were separated by the handle of the scalpel and the stricture

opened by a longitudinal incision on the probe as a guide. The opened stricture was seen

to be 1 cm. long. In the remainder of the ureter a diffuse atrophic narrowing had occurred.

The patency of the ureter was reestablished by uniting the wall of the ureter below

tlie stricture to the pelvic wall, leaving the stricture as a loop (Fig. 151).
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The upper part of the wound in the pelvis was closed by sutures. No bougie was

left in the ureter. The wound was drained by a large tube passed into the wound in

the kidney, 7 cm. upward, to the upper corner of the kidney. A smaller drain was passed

down to the pelvis and ureter. Gauze strips were packed around the anterior and pos-

terior surfaces of the kidney and 7 cm. down along the ureter. The divided muscles of

the abdominal wall were then united, with the exception of the lower 7 cm., which were

packed with gauze. The external wound was united by sutures and dressed in the usual

way. The operation occupied two hours. The patient was weak at its close. The next

day he passed naturally urine containing no blood. The pain decreased and the amount

of urine in the dressings became progressively less. November 29th to 31st blood was

Fig. 151.—Illustrating operation for stricture of ureter.

A, Sacculated kidney, dilated pelvis, ureter with stricture at its upper end: i. Kidney; 2, sacs correspond-
ing to dilated calices; 3, nephrotomy; 4, dilated pelvis; 5, opening in posterior surface of pelviopelviotomy
wound; 6, ureter below stricture; 7, stricture in upper end of ureter; 8, opening in ureter below strictvure,

extending up through the stricture into the pelvis; 0, sutures closing the upper half of the wound in the pelvis;

a, a', and h, b', points of incision in ureter and pelvis to be united by sutures after folding the ureter upon itself

at the place of stricture.

B, Pelvis and ureter after union by sutures: i, Pelvis; 2, ureter; 3, fold of ureter at place of stricture;

4, sutures of wound in pelvis; s, place of sutures between points a, a', and h, b'; 6, 6, additional sutures, as
many as needed to close borders of the fold formed by approximations of a to a' and b to b'.

found in the urine, which showed that the ureter was patent from thd third day after the

operation.

The wound was closed January 5, 1893. Thfe patient was well and strong, suffered

no pain, and could walk around all day. No tumor could be made out. Pressure in

renal region was painless. The urine at this time was normal in quantity,—46 ounces,

—

and upon microscopic examination of the sediment only a few pus-cells could be seen.

No trace of albumin could be found in the urine. The patient has gained flesh, and is

much better than before the operation. Four years later he was accepted as a good risk

by a life-insurance company.

Case 2 (Fenger).—A man, twenty-one years of age. A year previous, in 1893, he

had contracted gonorrhea, which was followed by inflammation of the neck of the blad-

der. Three months later he had a sudden severe attack of right renal colic, which lasted

seven hours. Examination of the urine at this tinve revealed marked hematuria and
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pyuria. For four weeks he had recurrent attacks of renal colic, lasting from three to ten

hours, every other day.

Under enforced rest and rigid diet the pus in the urine slightly decreased. On March

8, 1894, he had a severe attack of renal colic, which persisted for three days, and a large

hard tumor could be felt on the right side.

Lumbar nephrotomy three days later. The lower two-thirds of the kidney was

found to be dilated, and the large sac contained about two pints of urine and pus. The

upper third of the kidney contained good secreting tissue. No calculi were found, no

tuberculosis. The patient's condition did not warrant search for the ureter.

After the first eight days the right ureter was patent for ten days, as was proved by

the presence in the bladder urine of pyoktanin, which had been injected into the fistula.

The ureter then closed, and its patency could not be reestablished. Three weeks after

the operation about 250 small, well-formed calculi about the size of No. 6 shot were

passed through the fistula. The patient wore a silver urinal, and passed through the

bladder about 30 ounces of urine in the twenty-four hours, and about the same through

the fistula.

On September 17th operation for relieving occlusion of the ureter. The granulation

tissue around the fistulous opening was removed with the sharp spoon. A lumbar incision

was made through the fistula downward and forward and the kidney laid bare. The

incisibn was prolonged downward 5 cm. The surface of the kidney was normal in color,

the kidney enlarged and lobulated. The adhesions were slight and were easily broken

up. The pelvis was found to be dilated. Search for the ureter was now made, and it

was recognized below its pelvic origin, and exposed for about 4 cm. from the pelvis. An
aspirator needle was introduced into the dilated pelvis of the kidney, and thin, bloody

fluid withdrawn. The pelvis was now opened on its posterior surface. A futile attempt

was made to locate the pelvic orifice of the ureter from the pelvis. A small depression,

however, was noticed, which indicated the point of entrance.

A longitudinal incision was now made in the ureter, about 2 cm. from the pelvis, below

the stricture; a flexible sound introduced through this incision passed easily down into

the bladder. The lower portion of the ureter was somewhat contracted from disuse. A fine

silver probe was next introduced through the incision and passed upward; the location of

the stricture was thus found to be at the point where the ureter emerges to form the pelvis.

With considerable diflBculty the probe could be pushed through the stricture into the pelvis.

With the probe as a director a longitudinal incision was now made through the stenosed

portion of the ureter between the two openings. The upper and lower borders of the wound
were brought together by silk sutures, thus folding the ureter upon the pelvis. The
small longitudinal opening in the ureter was left unsutured.

Before closing the wound in the pelvis an incision was made through the convex

outer border of the kidney into the dilated calices, and the upper end of a flexible bougie,

which had been previously passed down into the ureter through the opening in the pelvis,

was passed up from the pelvis through the convex surface of the kidney and out of the lum-

bar wound, to remain twenty-four hours and then be removed. A piece of kidney tissue

was also removed for examination.

The patient made a good recovery, but the fistula persisted.

At an operation seven months later the cause of the persistent fistula was found to

l)e valve formation at the upper end of the lower branch of the ureter, which prevented

the urine from the lower half of the kidney from passing down into the pelvis. The
pelvic end of the ureter was open, and permitted free passage of the urine from the upper

half of the kidney into the bladder, thus demonstrating that the previous operation for

stenosis of the ureter at its pelvic orifice had been effective.

Resection of the ureter and implantation of the distal end into

the pelvis were done by Kuster in the following case:
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The patient was a boy eleven years of age, who had had a lumbar nephrotomy six

months previous for open left hydronephrosis. The operation was followed by vesical

anuria and permanent fistula. On May 25, 1891, the boy was seen by Kiister. Two
months later Kiister reestablished the patency of the ureter by the following operation:

A lumbar extraperitoneal incision was first made into the sac, but the ureter could not be

found. The lower end of the sac—the dilated pelvis—was then incised, on the upper

border of which was seen a layer of kidney substance the thickness of a thumb. The
ureter could now be seen running several centimeters in or upon the posterior wall of the

sac, and terminating in a slit in the pelvis. On attempting to introduce a fine probe

into the ureter a stricture was encountered 2 cm. below the pelvis.

As a cure seemed impossible without removing the stricture, the ureter was trans-

versely divided below the stricture and at the entrance to the sac. The ureter was now
united to the pelvis by dividing the upper end of the ureter longitudinally, unfolding

the divided end, suturing it to the opening into the sac, and closing the remainder of

the wound in the pelvis by catgut sutures (Figs. 152, 153).

Fig. 152.—Kuster's operation for implantation
of the ureter into the sac (pelvis): a, Upper end of

a; b, ureter running in the wall of the sac; a, c, slit

in upper end of ureter.

Fig. I5J.—The divided end of the ureter un-
folded, and in the extent of o, b, c, sutured to the
wall of the sac (Kiister).

The next day some bloody urine escaped into the bladder, but ordinarily the urine

passed out through the lumbar fistula. From this time more and more urine passed

into the bladder, until, four months after the operation, as much as 100 c.c. passed in

the twenty-four hours.

Four months later the fistula was closed by cureting, dilating, and closing the canal

by tier sutures. In the first twenty-four hours after this operation the patient passed

1300 c.c. of bloody urine from the bladder. He recovered, but with a lumbar hernia which

had to be held in place with a bandage; the fistula remained closed. The boy was able

to work and had excellent health. The urine contained a few pus-corpuscles and a small

quantity of albumin.

Lottgitudinal Ureterotomy, Excision of Stricture from Within, and Transverse Union

(Fenger).—A woman, thirty-two years of age. At the age of .seventeen, after jumping

from a wagon to the ground, she at once experienced pain in the right side, immediately

under the ribs, so severe that she fainted. This was followed by intermittent attacks of

pain in the right hypochondrium lasting from a few hours to several weeks.
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After a miscarriage in 1893 the attacks increased. The patient was somewhat ema-

ciated; abdominal examination revealed an obscurely defined tumor in the right side of

the abdomen, close to the umbilicus, 10 cm. long and 7 cm. wide, which was dull upon

percussion. The tumor was readily movable to the median line and backward to the nor-

mal position of the kidney, but attempts to move the tumor caused considerable pain.

The urine contained neither albumin nor sugar. During the attacks of pain she urinated

frequently, but passed only small quantities of urine.

Fig. 154.—Line of incision when wound was nearly healed.

Cystonephrosis of right movable kidney, probably due to stone in kidney or pelvis,

and probably infected, was diagnosed, and exploratory incision for drainage and possible

removal of stones advised.

On August 6, 1895, a lumbar incision was made (Fig. 154). The kidney was large,

with but little perirenal fat, and was freely movable. After isolation of the dilated pel-

vis, in which no stones could be felt, the ureter was laid bare, whereupon a nodular mass

was felt 5 cm. below the pelvis. The pelvis was then incised longi-

tudinally and about an ounce of urine escaped. Upon manipula-

tion of the ureter four stones were squeezed up into the pelvis and

removed through the wound. A sound passed down from the pel-

vis into the ureter was arrested 6 cm. below the pelvis, at a point

where a somewhat soft thickening was felt on palpation. A longi-

tudinal incision 1 cm. long was now made into the ureter, through

and below a transverse valvular stricture (Fig. 155). A probe in-

serted through the opening in the ureter below the stricture passed

easily down into the bladder. By holding the longitudinal wound

open and stretching this part of the ureter over the index-finger the

valvular stricture was excised from within the ureter with scissors, leaving the muscular

and external coats of the ureter intact. A plastic operation on the ureter was now per-

formed—namely, longitudinal division of the stricture and transverse union of the longi-

tudinal wound. (See Fig. 156.)

This method of operating for ureteral stricture is preferable to resection of the stric-

tured part of the ureter (Kiister's operation), for the following reason: It is a more eco-

Fig. 15s.—Circu-
lar valve in the ure-

ter (natural size).
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nomic operation, and preferable when elongation of the ureter is not suflBcient to permit

the two cut ends of the ureter, after excision of the stricture, not only to come into contact,

but even to permit of closure and invagination without stretching.

a

Fig. 156.—Fenger's plan of operating for ureteral stricture on extraperitoneal surface of ureter: (^4)

Ureter stricture and line of incision; (B) opening through the stricture extending into the proximal and
distal portions of the ureter, the extreme ends of the incision a and a' to be united; (C) ureter after sutur-
ing; a, the bend at the site of the stricture.

A flexible bougie was passed from the wound in the pelvis into the ureter and left

there. The wound in the pelvis was left open. The calices were moderately dilated, and
in one of them a small stone was found and removed. Rubber drainage-tubes were in-

k

Fig. 157.—Microscopic section of valve
of vessels; 0, stratified cylindric and cuboid epithelium, lining free border of valve;
thelial cells; d, lumen of ureter.

Firm fibrillary connective tissue, with normal distribution
island of cuboid epi-

serted, one down to the wound in the ureter, and another to the pelvis of the kidney.

These tubes were surrounded with gauze. The external wound was closed with heavy

silk sutures.
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Microscopic examination of the valve showed that it consisted of firm fibrillary con-

nective tissue, with normal distribution of vessels, no muscular fibers of the wall extending

into it (Fig. 157).

The free border of the valve looking into the lumen of the ureter was clad with strati-

fied cylindric and cuboid epithelium. The border of the valve was folded, and thus a

cross-section through the bottom of a fold showed an island of cuboid epithelial cells.

On the fourth day the gauze was almost dry, indicating that the urine had passed

along the bougie through the ureter. On the sixth day the amount of urine passed was

thirty ounces in twenty-four hours, and on the following day the bougie was removed

from the ureter. Six weeks after the operation the fistula was closed and the patient left

the hospital, and has since remained well.

Exploration of the ureter with the sound led to the detection of the stricture, a valve,

which was excised through a longitudinal opening in the ureter at its seat. The author

considers this operation preferable to excision of the entire wall of the ureter and invagina-

tion after Van Hook's method, as it is followed by the least possible shortening of the canal.

This point may be of importance if more valvular strictures should have to be operated

upon.

Inflammation of the Ureter

Ureteritis very rarely exists isolated, but almost always together with

inflammations in the bladder or the pelvis of the kidney. It has the

same causes as the inflammations of the bladder and the pelvis of the

kidney—namely, as predisposing causes, arteriosclerosis, incomplete

retention of urine in prostatic patients, and retention of urine in the

ureter from obstructive causes in the small pelvis so common in women.
The retention causes stagnation and gives the microbes time to develop,

and the arteriosclerosis lowers the vitality of the epithelium, favoring

infection. Congestion in the whole urinary tract by exposure to cold

on the skin or paraplegia from diseases or injuries of the medulla may
also cause retention and lower the vitality of the mucosa. Infection

only rarely takes place as a metastasis from microbes in the circulation.

Infectious diseases and pyemia only exceptionally come into ques-

tion as determining causes. Most often the microbes are brought in

directly from without. In traumatisms to the ureter and the kidney

they may be brought in by an unclean catheter. In exceptional cases

only an abscess in the small pelvis may communicate with the ureter or

bladder and cause infection with pus-microbes or the colon bacillus.

The stagnating urine behind a hypertrophied prostate or a stricture of

the urethra is an excellent culture-soil for the microbes that invade from
without. Gonorrhea is followed by ascending infection in 2 to 3 per

cent, of the cases only. Ascending infection following childbirth finds

a ureter prepared by compression to receive infection from suppurating

genitals and unclean catheters. Pelvic inflammations, pyosalpinx, or

abscess of the broad ligament may also prepare the way, either by
pressure on the ureter or by lymphangitis extending to the ureteral wall

(Halle). The balsamic irritants cause transient aseptic inflammation

only. The microbes that most commonly enter are the pus-microbes,

the colon bacillus, and the gonococcus, the latter rarely alone, but usually

preparing the way for one or several of the others. Albarran (cited by
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Tuffier) found in 25 cases of pyelonephritis the colon bacillus alone in

16, streptococcus alone in 2, and mixed infection in 7 cases—namely,

streptococcus, colon bacillus, micrococci, and other bacilli. The microbes

from the bladder may ascend into the ureter from reflux of the urine

Fig. 158.—Double ureteropyelonephritis, with stricture and dilatation of the ureter (Musee Guyon, Speci-
mens Nos. 158 and i5q).

/, Part of the opened bladder: i, Hypertrophic vesical wall; 2, vesical opening of left dilated ureter;

3, vesical opening of right ureter.

//, Left ureter opened and unfolded in its upper portion; split in its lower portion: i, Stone arrested in

lower third of canal; 2, lumen of dilated ureter, constricted by two valvular folds, 3, 3.

///, Left kidney opened on its convex border: i, Cavity of dilated pelvis; 2, openings to dilated calices;

3, renal tissue; 4, fibrolipomatous deposits.

IV, Right ureter opened in its lower half: i, Cavity of the canal; 2, imbricated valvular folds; 3, nar-

rowed upper portion.

F, Right kidney opened on its convex border: i, Cavity of pelvis; 2, calices; 3, fibrolipomatous septa.

during vesical contractions, from active locomotion of microbes or mi-

gration by diffusion, or antiperistaltic movements of the ureter.

Tuffier calls attention to the fact that in retention in the bladder with

distention of the ureter the ureterovesical sphincter becomes insufficient,

58
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facilitating regurgitation of infected urine from the bladder or diffusion

of microbes up into the urine stagnating in a dilated ureter. Such urine,

if it contains albumin, is an excellent culture-medium, especially where

the vitality is lowered by arteriosclerosis or where painful cystitis causes

frequent contractions of the bladder.

Infection through the circulation rarely attacks a ureter directly,

but, having located in the kidney, from there secondarily may cause a

descending infection of the ureter, which generally occupies the upper

third of the canal only.

The inflamed ureter in acute cases, besides the usual signs of acute

inflammation, may, according to Halle, show multiple superficial ulcers

in the mucosa. The deeper of these may result in consecutive stenosis.

The condition of the ureter presents two different aspects in the

chronic forms. We distinguish between ureteritis with dilatation and
ureteritis without dilatation, but with considerable thickening of the

wall. The vesical opening of the ureter seldom undergoes change, with

the exception that it may be insuflScient. In patients with hypertrophy

of the prostate Tuffier has found sclerosis of the orifice.

Ureteritis with Dilatation.—The ureter is enlarged and elongated

from the size of a finger to that of an intestine; a circumference of 10

cm. has been seen. It is not uniform in caliber, but is often irregularly

nodulated, showing dilated portions between multiple, sometimes very

narrow, strictures. Secondary phosphatic stones often form, and are

arrested at the seat of the narrow strictures. The wall is thickened and
hard at the place of the strictures, thinned and transparent in the dilated

portions. The mucosa is red and thickened, rarely ulcerated, and liquid

injected passes down with diflBculty. The strictures are usually located

in the upper, middle, and lower portions of the ureter, at the neck of

the pelvis, and 7 or 8 cm. above the bladder. The strictures are formed

by thickening of the muscularis and are clad with mucosa often devoid of

epithelium.

Ureteritis Without Dilatation.—The ureter is not elongated; its

caliber is diminished, so that it forms a thick, straight, hard cord, with

a thick wall of sclerosed fibrous or fibrolipomatous tissue, due to the

chronic peri-ureteritis. The hardened cord can sometimes be felt upon
abdominal palpation. The lumen is either uniform, or presents here and
there local retractions. These strictures consist of sclerotic connective

tissue with no hypertrophy of the muscularis. The mucous membrane is

usually deprived of its epithelium; hence the tendency to obliteration

when the kidney is removed and no pus or urine passes down.

Symptoms.—The symptoms are the same as those of pyelonephritis,

and it is very difficult to differentiate the symptoms of disease of the

ureter from the concomitant disease of the pelvis and kidney above.

Pain may be felt along the course of the ureter, dull persistent pain

below the kidney, tenderness on pressure by rectal, vaginal, or abdominal

palpation. The urine is uniformly whitish, often acid, and may con-

tain more pus than would occur from a cystitis alone. Upon standing

in a glass or test-tube there is a sediment of pus at the bottom, above
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which the urine is thin and milky. But this is characteristic of pyelitis

rather than of isolated ureteritis.

Crises of renal retention of urine form a most valuable symptom in

the cases of multiple valves or strictures in the ureter, and signify, as

Halle has pointed out, the characteristic symptoms for temporary occlu-

sion of a valve. If the disease is unilateral, the pus disappears suddenly

from the urine, which remains clear for three or four micturitions, or

even for a day or two. Following the pain of the crisis, the distention

may be felt by abdominal palpation either as a swelling of the correspond-

ing kidney or of the ureter at the brim of the pelvis. He advises that

the bladder be left undisturbed, if possible, during these attacks of

fever and pain. The swollen ureter may be felt as a tender cord through

the rectum or the vagina, extending upward, backward, and outward in

the direction of the ureter, but may be difficult to distinguish from a

pyosalpinx or a tuberculous vas deferens. Upon abdominal palpation

a nodulated, tender cord may rarely be felt.

An acute ureteritis may disappear with the cystitis or pyelitis that

caused it. Even chronic cases may improve temporarily after successful

treatment of prostatic hypertrophy or strictures. Recovery may take

place by obliteration of the ureter if either the kidney is removed or is

also obliterated. This is especially apt to take place in ureteritis without

dilatation, while a dilated, suppurating ureter after nephrectomy is apt

to continue to discharge pus and eventually to require ureterectomy.

Diagnosis.—Cystoscopy and catheterization of the ureter are of

immense value in the diagnosis, and may be the only ways in which a

positive diagnosis can be made, especially in cases where other symptoms,
except the flow of pus from the ureteral opening, are absent.

Treatment may be either preventive or curative. We must treat

the urethral strictures, the cystitis, the prostatic hypertrophy, to pre-

vent or reduce the inflammation of the ureter. Antiseptic internal

remedies, salol, borax, etc., may have some if only temporary effect.

Double pyelitis in old prostatic patients cannot be helped by direct

surgical procedures, which, on the other hand, may be most effective

when the disease is unilateral (Halle).

Local treatment by means of catheterizing the ureter and intra-

ureteral injections is a most effective and rational procedure, and we owe
to Kelly the introduction of this treatment, which in his hands has

proved eminently successful.

In the case of a woman with pain in the right kidney Kelly passed a

renal catheter into the pelvis of the right kidney, but nothing flowed.

The catheter was left in position, and was afterward, as nothing escaped,

connected with an aspirator bottle, and 280 c.c. of thick yellow pus with-

drawn. In several other cases he had a similar experience.

Ureteral and renal pyuria are treated, according to Kelly, by the

new method in three ways: (1) Evacuating the pus; (2) washing out

the inflamed ureter and pelvis; (3) dilating the stricture or removing

the calculus.

The treatment begins with the evacuation of the pus, which establishes
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the diagnosis, and now the catheter can be left in situ for drainage or

reintroduced at intervals of from one to three or four days, Kelly

prefers not to leave it in permanently. For washing out the ureter and

the pelvis of the kidney he prefers bichlorid of mercury, 1 : 10,000, or

boric acid, one-half saturated solution. The latter can be used all the

time; the bichlorid at shorter or longer intervals, as shown by the

effect.

The washing out can be done in one of two ways : first, on the siphon

plan, in a manner similar to that employed for siphoning out the stomach,

by elevating and lowering the funnel connected with the catheter by a

long rubber tube. This method is preferable when the dilatation, and
consequently the quantity of pus, are considerable. Second, the fluid

can be injected with a small one- or two-ounce syringe. When the

pus is too thick to flow, the injection of a watery fluid thins it and per-

mits it to escape. If the kidney can be handled, manipulation will help

to mix the pus with the fluid. If this is not done, the injected fluid may
return without bringing the pus with it. Suction by means of the syringe

may start the flow by clearing the catheter of clots which obstruct its

lumen. After evacuating large accumulations from the kidney Kelly

never injects more than two-thirds to three-fourths the amount taken

out, to avoid renal colic. He has cured 3 cases by this treatment, and
states that the improvement takes place in the following order: (1)

The amount of pus diminishes; (2) the pus becomes thinner and more
mixed with urine as the kidney begins to secrete; (3) the pus becomes
scanty, the dilatation of the kidney diminishes and finally disappears,

and cure takes place.

Thorkild Rovsing describes, under the name of "pseudomembran-
ous pyelitis," an inflammation of the ureter accompanying nephrolithiasis,

characterized by the passage of pseudomembranous bodies of various

sizes up to that of an olive-stone, grayish, like boiled meat, round or

olive-shaped masses, arranged in concentric layers, and containing a

nucleus of gravel of urates. The author believes them to be coagula

deposited around gravel and changed by the action of microbes in this

peculiar manner. The microbes found in the author's two cases and in

one reported by Lennander were the colon bacillus. These round and
oval masses are found in great numbers, and occasionally occlude the

ureter and give rise to attacks of renal colic. One of the patients refused

operation, but in the other case he did a nephrectomy on the dilated

suppurating kidney. The ureter was irrigated from the lumbar wound,
bringing down into the bladder a great deal of pus and the masses

described above. The upper end of the ureter was then closed by a
ligature. In the course of the following two months similar bodies and
|)us ai)peared in the urine, and finally a stone, 23^ cm. long, 13^ cm. broad,

and 1 cm. thick, was found in the vesical end of the ureter, and removed
by suprapubic cystotomy. Perfect recovery followed.
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Tuberculosis of the Ureter

Tuberculosis of the ureter may be descending or ascending. The
ureter may be either dilated or stenosed. In the dilated ureter local

retractions alternating with dilatations may be found, and tuberculous

ulcers on the mucosa in the dilated territories. The ureter is more com-
monly not dilated, but is the seat of diffuse tubercular infiltration of

the entire wall, so that the ureter is felt as a hard solid or nodular cord.

The tuberculous infiltration of the mucous membrane may produce

caseous masses, which may encroach upon or fill the lumen.

The ureter may be primarily obliterated, and no pus will be found in

the urine. If the ureter is permeable, the kidney is not enlarged; while

if the ureter is stenosed or obliterated, tuberculous cystonephrosis is

found.

Tuffier saw a case of tuberculosis of the spine, the tuberculous abscess

from which was in contact with the ureter. In this place the tuberculosis

invaded the ureter, causing an ascending tuberculous ureteritis which
obliterated the canal and extended to the kidney. In another case

of tuberculosis he observed on one side a ureteritis obliterans extending

the whole length of the canal, with dilatation of the kidney of this side;

on the other side there was a ureteritis with dilatation, alternating with

stenosis and tuberculous ulcers.

Edward von Meyer reports a case from Czerny's clinic. The patient

was a girl of eighteen with right pyonephrosis. Tubercle bacilli were not

found, although she had a tuberculous history. She was kept a long

while in the hospital in order to ascertain, if possible, the condition of

the other kidney; this was obtained accidentally by the injection of

Koch's tuberculin. The general reaction was not violent, but locally

the sensation of pressure in the region of the right kidney increased.

"In a few hours after the injection the patient passed perfectly clear

urine free from pus, in considerable quantity, of normal specific gravity,

and containing no albumin." This experiment was repeated several

times, and always with the same result. The diagnosis was made of

tuberculosis of the pelvis of the kidney and part of the ureter; the

tuberculin injection caused swelling and occlusion of the ureter. Tubercle

bacilli were now found in the urine, probably from "disintegration of

the tubercles." Czerny performed nephrectomy and found a kidney

with multiple cheesy abscesses, the ureter thickened and embedded in

cicatricial masses, so that its removal down to the pelvis minor was neces-

sary.

N. Tirard reports a case of tubercular growth of the ureter in a boy
of five who died from general tuberculosis. In the left ureter a hard

nodule was found at the junction of the upper and middle thirds. The
ureter was dilated above and constricted below. Force was required to

pass a probe through this nodule. On slitting the ureter open it was
found to be studded with small tubercles, and at the place of the nodular

swelling the wall was surrounded by a ragged mass which consisted of
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a caseous surface on which urates were deposited. There was no tuber-

culosis outside of the ureter, either in the bladder or the kidney.

Howard Kelly reports the case of a woman of twenty-five who had

chronic pyuria. The ureteral catheter showed clear urine from the right

kidney. In the left ureter resistance was met some distance up, and no

fluid passed after waiting ten minutes. He succeeded in manipulating

the catheter through an obstruction, when a continuous stream of

purulent alkaline urine containing tubercle bacilli were evacuated. Thus
the diagnosis of tuberculosis of the left kidney and ureter was made, and

the patient cured by nephro-ureterectomy.

Tumors of the Ureter

Tumors of the ureter are rare, and consequently little is known about

them. No primary tumor of the ureter is on record. A tumor from the

kidney or its pelvis may extend down into the ureter, which has been

seen in villous tumor of the pelvis. It has also been observed that a

primary tumor of the pelvis may be implanted at a distance in the ureter

in the shape of multiple polypi.

Ribbert reports the case of a four-year-old girl operated upon
by Oscar Witzel. The child had a tumor which filled the right half of

the abdomen. No history. The tumor and the upper 2 cm. of the ureter

were extirpated, but large retroperitoneal tumors had to be left, and the

patient died six days later. The autopsy showed a large right cysto-

nephrotic sac, on which the flattened kidney lay. The cyst was conse-

quently the dilated pelvis, the wall of which was transformed into a

layer of tumor tissue 3 cm. thick. On the inside of the sac, in addition

to flat prominences in the thick portions, there were seen polypoid

tumors, especially from the site of the kidney—one as large as the fist

with a pedicle the size of a finger, a second tumor a little smaller, with

a broader base, and a considerable number of small, thin-pedicled

polypi.

The right ureter, as shown at the autopsy and described by Ribbert,

was enormously dilated, tortuous, and tense. The dilatation was caused

by numerous polypi of different sizes originating from the mucous mem-
brane. They occurred in groups in the somewhat thickened wall.

They were from several millimeters to several centimeters long, and some
were as "large as a catheter." The larger ones were thickened in the

middle; the smaller ones had a thin pedicle, terminating in a club-shaped

end. Some of the polypi had no free end, but were reattached at a

place where a second group of polypi originated. Three long and slim

polypi originated 2 cm. above the vesical orifice of the ureter. The total

number of polypi, not counting the very small ones, was twenty-two.

The polypi were soft and mostly gelatinous and transparent, grayish-

white in the thicker portions, with here and there hemorrhagic spots.

The vesical opening of the ureter was normal. Upon microscopic exam-

ination the tumors were found to be striocellular myosarcomata.

In Rayer's Atlas, Plate XI, Fig. iv, are shown a kidney and ureter.
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In the ureter, 2 inches below the pelvis, is a polypus 1 cm. long and 3^
cm. in diameter; in the pelvis are seen seven polypi about the same size

and five smaller ones. The polypi were soft, spongy, and yellowish red.

A primary tumor of the bladder may extend to the vesical portion of

the ureter, causing stenosis, as is so often found in malignant tumors in

this region, A tumor may invade the ureter from without when located

somewhere in its course, as was seen in J. H. Taggart's case of sarcoma
of the ureter. Retroperitoneal sarcoma had invaded the right ureter,

after totally surrounding the ureter from the kidney to the brim of the

pelvis. In this territory the sarcoma also entirely surrounded the aorta

and vena cava, and invaded the latter with a sarcomatous thrombus.

The whole lower part of the ureter was transformed into a large solid

cord, the sarcoma having invaded the wall down to the bladder, into

which the sarcomatous wall of the ureter projected as a polypoid tumor.

An especial position, not strictly speaking among the tumors, is

occupied by the psorospermial cysts which may be found in the ureter

alone or in the renal pelvis and bladder also. Harrison states that

obstruction from psorospermial cysts or mucous cysts of the ureter is

very common in rabbits, but exceptional in man.
Rayer, in his Atlas, Plate LII, has depicted two cases of what he

terms "vesicular eruption" of the ureter, pelvis, and bladder, which
undoubtedly are psorospermial cysts. They form multiple small, globu-

lar, transparent protuberances, with the mucosa stretched over them,

from the size of a pin to that of a buckshot. They may cause dilatation

and obstruction, as in J. Jackson Clarke's case of psorospermial cysts

of the left kidney and ureter and of the bladder, with hydronephrosis

of the left kidney: A woman about sixty was admitted to St. Mary's
Hospital, where she died soon afterward from cerebral apoplexy. In

the dilated pelvis of the left kidney and the upper half of the ureter

numerous cysts were seen, of a greenish-brown color and of the size of a

hempseed. There was moderate hydronephrosis. There were also

numerous small cysts at the neck of the bladder and at the vesical

orifice of the ureters. He found psorosperms in the cysts.

In F. S. Eve's case of psorospermial cysts of both ureters they were

found together with hematuria, but there was probably no connection

between them. The patient, a woman of fifty-one, complained of fre-

quent micturition with hematuria. The urine later became alkaline and
the patient anemic. Fever set in, and the patient died two weeks later.

The ureters were the seat of the psorospermial cysts, some of which had
ruptured and left round openings in the mucous membrane. The author

did not know whether or not the psorospermial cysts were the cause of

the hematuria.

Fistulas of the Ureter

Fistulas of the ureter are either traumatic or spontaneous. A trau-

matic fistula is caused either by a complete rupture or a transverse

wound, when retraction of the ends of the ureter renders reestablishment

of the canal impossible. A spontaneous fistula may result from a per-
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foration caused by a stone, by tuberculosis, or by cancer, but spontaneous

fistulas are comparatively rare.

Each fistula has two openings and a canal. The external opening

is either cutaneous, when it is located on the skin either of the inguinal

region or the anterior abdominal wall; or visceral, when it opens into

the uterus, vagina, or intestinal tract.

The canal is usually shorter in the visceral and longer in the cutaneous

fistulas, and is often tortuous, with thick, indurated walls.

The internal or ureteral opening is frequently surrounded by a small

cavity close to the divided ureter or the opening in the ureter above the

stone or stricture.

The characteristic symptom is the flow of urine. The urine is either

normal or contains pus if pyelitis exists or if a peri-ureteral abscess

cavity is present. The flow of urine is continuous if the fistula is

located in the upper portion of the ureter, but may be intermittent

if located in the lower third and if the opening is small (Tuffier).

The urine may remain clear, and infection may not take place for a

long time in the cutaneous fistulas, but if the ureter opens into an abscess

or into the uterus, intestine, or vagina, infection will cause ascending

ureteritis and nephritis, often accompanied by dilatation from stenosis

in some part of the fistula. The stenosis and retention will cause inter-

mittent attacks of fever and pain.

Course and Termination.—The fistula, unless caused by opera-

tion, is persistent throughout the patient's life. Often he may be in

relatively good health for a long time, but ascending infection is always

liable to supervene, and the flow of urine is a constant source of misery.

Diagnosis.—In making a diagnosis it must be determined whether
the urine comes from the renal pelvis or ureter. In pelvic and renal

fistulas the urine is usually purulent, as it comes from a suppurating

pelvis or kidney, while in ureteral fistulas the kidney is often healthy,

and the urine therefore normal.

To distinguish a ureteral from a vesicovaginal or vesico-uterine fistula

colored fluid may be injected into the bladder, or a sound may be passed

through the fistula into the bladder, to be felt by a sound passed through

the urethra.

Treatment.—It is difficult, and probably impossible, to cure ureteral

fistula without operation. Possibly permanent catheterization of the

ureter may be of advantage in a few cases, but as yet no cures have been

recorded. Fistulas above the vesical portion of the ureter have, as a
rule, been cured only by nephrectomy; and, although this operation has

given fairly satisfactory results, we should always seriously consider

the possibility of saving the kidney by an attempt to reestablish the

continuity of the ureter, either by uretero-ureterostomy or by operation

for the stenosis of the ureter below the fistula. Persistence of a ureteral

fistula is always due to occlusion or stricture of the distal or vesical

portion of the canal. Thus we should attempt to determine the cause

of the impermeability and overcome it by dilatation or operation.

Xci)lircctomy of a useful kidney should be the operation of last resort.
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Fistulas in women in or near the vesical portion of the ureter—the

uretero-uterine or ureterovaginal fistulas—have been treated by colpo-

cleisis or by implantation into the rectum, but should preferably be

treated by implantation into the bladder.

The cure of the incontinence of urine caused by uretero-uterine and
ureterovaginal fistulas is accomplished in four ways: (a) Plastic opera-

tions with a view to displace the fistula from the vagina or cervix into

the bladder, (b) Colpocleisis. (c) Implantation of the ureter into the

bladder, (d) Nephrectomy, the operation of last resort.

(a) Plastic Operations.—Simon, through an artificial if not pre-

existent vesicovaginal fistula, opened the proximal end of the ureter

from the bladder, cauterized the divided borders until cicatrization had
taken place, thus securing against reclosure, and finally closed the vesico-

vaginal fistula.

Landau passed a catheter into the ureter through a vesicovaginal

fistula, bringing the distal end of the catheter out through the urethra,

and by immediately closing the vesicovaginal fistula, invaginated the

ureteral opening into the bladder.

Bandl employed a combination of the methods of Simon and Landau.

Schede inverted the ureteral opening into the bladder, together with

a zone of the surrounding vaginal mucous membrane, with the intention

of preventing subsequent cicatricial stenosis.

Pozzi employed with advantage a method of splitting similar to

that devised by Gerdy for vesicovaginal fistula.

These plastic operations are often difiicult in technic. Repeated

attempts at closure have frequently to be made, and in some cases

inflammation of the ureter and kidney has resulted. The operations on

uretero-uterine and ureterocervical fistulas are especially difficult. The
operations are taxing to the patience of the operator and patient, rather

than dangerous to life. They have always been attempted before direct

methods of obliteration were resorted to.

(6) Colpocleisis, proposed by Vidal du Cassis and Simon, and first

practised by Hahn, consists in closure of the vagina on the distal side

of a vesicovaginal fistula, and possesses the disadvantage that the latter

may contract, and that marital relations are made impossible excepting

in cases wherein partial colpocleisis, as devised by Kaltenbach, can be

done.

(c) Implantation of the ureter into the bladder for ureterovaginal

fistula was performed in 1893 by Novaro. In February, 1893, he

operated successfully by the Paoli-Busachi method in the following

case: The patient had had vaginal hysterectomy performed for car-

cinoma extending into the broad ligament; the operation was followed

by ureterovaginal fistula. Two months later laparotomy in Trendelen-

burg's position was performed, the ureter dissected out from the vagina,

divided for 1 cm., unfolded, and united by sutures to an incision in the

bladder 1}^ cm. long, situated two finger-breadths above the normal

point of insertion. Gauze drainage out through the abdominal wound.

For several days the gauze was impregnated with urine, showing leakage
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at the point of union. This was only temporary, however, and ten days

after the operation the function of the urinary organs became normal

and remained so.

(d) Nephrectomy, the operation of last resort, really means the aban-

donment of the struggle with the fistula. It has been necessitated in

some instances by infection of the kidney, and, although not very fatal,

as in 14 cases on record only 1 patient died, it is applicable only to cases

where the other kidney is healthy.

The operative results, as collected by Nebe in 1890 and Iversen in

1892, were as follows : Of 14 uretero-uterine and ureterocervical fistulas,

all following childbirth, 8 were operated upon—1 with hysterocleisis

(Duclout) ; 1 colpocleisis (Hahn) , both relatively successful. The remain-

ing 6 cases (Zweifel, Crede, Fritsch, Netzel, Traub, and Iversen) were
unsuccessful, and nephrectomy had to be done. It will thus be seen that

direct displacement of the ureter into the bladder was not found ap-

plicable to this class of cases.

Of ureterovaginal fistulas, 32 cases were collected by Nebe, 5 by Iver-

sen, 1 reported by Arie Geyl, 1 by Pozzi, and 1 by Hergott (cited by
Pozzi)—a total of 40 cases, of which 10 were secondary to operations or

pelvic abscesses, 28 followed childbirth, and in 2 cases the cause was
unknown. Of these 40, 24 were operated upon as follows: Plastic

invagination into the bladder through the vagina was successful in 10

cases (Bandl 2; Lannelongue, Geyl, Parvin, Schede, Solowjeff, Schauta,

Pozzi, and Hergott); colpocleisis was performed in 5 cases (Gusserow

2, Kehrer, Schede, and Kaltenbach, partial); and nephrectomy in 5

cases (Schede, Gusserow, Czerny, Heilbrunn, and Fritsch). In the

remaining 4 cases attempts at operating were abandoned.

In the 10 cases which, did not follow childbirth 5 followed vaginal

hysterectomy, 3 pelvic abscess, and 2 operation on vesicovaginal fistula.

Two were cured by direct closure (Nicoladoni, Emmet); 3 by colpo-

cleisis (Kaltenbach 2, Hempel) ; in 3 nephrectomy was performed (Stark,

Bockel, Bardenheuer, whose patient died). The remaining 2 cases,

both following pelvic abscess (Emmet), were not operated upon.

It will thus be seen that in 34 cases of ureteral fistula this condition

was remedied by plastic operation in 11 cases, by colpocleisis in 7,

hysterocleisis in 1, and nephrectomy in 15.

The perfect success of implantation of the ureter into the bladder in

Novaro's case, as well as in cases of wounds of the lower end of the ureter,

would seem to indicate that Paoli and Busachi may be right in proposing

the application of this operation to uretero-uterine and ureterovaginal

fistulas. If the operation is as safe and certain as the cases now on record

indicate, and if the future function of the implanted ureter remains

undisturbed, this method would seem to be superior to the older plastic

oi)erations through the vagina, which are difficult in technic, uncertain

in results, and sometimes fail entirely.

Taking into consideration the fact that in almost all, if not in all, of

the cases the kidney in question was healthy from the beginning, it seems
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to be a reproach against our present methods of treatment that in 44

per cent, of the cases the kidney should have been sacrificed.

Ureterectomy

Ureterectomy has been done for tuberculosis or suppuration of the

ureter where there was retention or evacuation of infectious contents,

either into the bladder or through a persistent lumbar fistula.

Ureterectomy is termed primary when the ureter is removed simul-

taneously with the kidney; secondary when, after nephrectomy, the

removal of the ureter of the same side becomes necessary.

Both primary and secondary nephrectomy may be either total or

partial, and the operation may be performed by either the transperi-

toneal or extraperitoneal method.

Primary total ureterectomy was twice performed by Kelly in 1895.

Primary partial ureterectomy was performed in February, 1891, by
Tuffier, who removed 4 cm. of the ureter with the kidney; by Kelly in

March, 1893, for tuberculosis; by Postnikow in February, 1894, who
termed the operation nephro-ureterectomy, and removed the kidney

and the ureter down to 2 cm. above the bladder; and in 1896 by Elliot,

who removed the kidney and the abdominal portion of the ureter.

Secondary ureterectomy is done when, after removal of the kidney,

the fistula from the diseased ureter does not close or persistent discharge

into the bladder takes place. Secondary total ureterectomy was first

performed by Reynier, who did a nephrectomy in April, 1892, and an
extirpation of the ureter seven months later. Secondary partial ureter-

ectomy was made by Poncet, who extirpated a tubercular kidney in

February, 1891, and about three years afterward extirpated 7 to 8 cm.

of the ureter.

Primary Total Extraperitoneal Nephro-ureterectomy.—Case 1.

—

Kelly reports a left nephro-ureterectomy for tuberculosis of kidney and
ureter in a woman of twenty-three who had suffered from childhood from
incontinence of urine. She had had intermittent pain in the bladder for

six years, and pain in the left kidney and pyuria for a year. Cystoscopic

examination and catheterization showed the right kidney to be normal;

the bladder normal, except the left ureter, which was found to furnish

the pus and to be stenosed, probably from tuberculosis. Kelly deter-

mined, therefore, to extirpate the kidney, together with the entire ureter,

and eventually to resect the diseased portion of the bladder-wall arpund

the ureteral opening. The kidney and ureter down to the bladder were

removed by an extraperitoneal operation in December, 1895, in the fol-

lowing manner : An oblique lumbar incision was made from the vertical

muscles of the back down to an inch above the symphysis pubis. The
tuberculous kidney was enucleated after clamping and tying the renal

vessels, but was left connected with the ureter during the dissection

of the latter. This dissection was continued down to the pelvic brim,

the ureter being freed with the fingers and pulled downward with the
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attached kidney. The lumbar portion of the wound was closed over a

gauze drain before the dissection of the pelvic portion of the ureter

was made. Through the lower part of the incision the round ligament

was exposed and the deep epigastric vessels divided between ligatures.

The peritoneum was loosened from the external iliac vessels, and the

ureter dissected out down to the base of the broad ligament. The uterine

vessels were here ligated by passing sutures around them, and divided

where they cross the ureter, so as to expose the latter, which could then

be loosened up to its intravesical portion at a point 5 cm. below the

vaginal vault. The contents of the ureter were squeezed up toward the

kidney and the ureter clamped 2 cm. above the bladder, and a ligature

put around it close to the latter. The ureter was divided close to the

clamp, and the kidney, with its ureter, 23 cm. long, lifted out. The
vesical end of the ureter was sterilized with crude carbolic acid and
dropped to the pelvic floor, whence a gauze drain was brought out through

the lower end of the wound. The patient made an uninterrupted re-

covery.

Case 2.—Kelly performed a similar operation on a woman of thirty

with tuberculosis of the right kidney and ureter, with remittent attacks of

colic and retention. Vaginal examination showed the ureter as a hard,

tender cord, 1 cm. in diameter. Cystoscopic examination showed that

the left kidney and ureter were normal, the bladder normal with the ex-

ception of a red, mammillated area around the right ureteral orifice, from
which purulent urine was taken with the ureteral catheter. No tubercle

bacilli were found in the urine.

In 1895 an oblique incision 16 cm. long was made from the posterior

vertical muscles to the outer border of the right rectus muscle. The
kidney was loosened, found to be the seat of extensive tuberculosis in its

middle portion, and removed after first clamping the renal vessels and
ligating them separately. At this moment the renal vein slipped out of

the forceps, but was speedily caught and a ligature put around it by
means of a needle. The kidney, still connected with the ureter, was
pulled out of the wound, thus making the ureter tense, while the peri-

toneum was stripped off with the fingers down to the common iliac artery.

From here the ureter in the small pelvis was isolated by introducing the

whole hand in the wound to strip off the peritoneum from the small pel-

vis and ureter down to the broad ligament. At this point the ureter

broke off, and was caught by a forceps and isolated for 2 cm. more.

The ureter was then ligated just behind the broad ligament and cut off

above the ligature. The lower portion of the ureter was caught through

an incision in the vaginal vault and drawn down into the vagina, and
held there while the abdominal wound was closed with a gauze drain in-

serted in its middle. The patient was then placed in the lithotomy posi-

tion, and the lower end of the ureter extirpated through the vagina.

During this dissection the friable ureter broke off twice, but was caught

again, and finally cut off close to its entrance into the bladder-wall.

The vaginal wound was left open and packed with iodoform gauze.

Recoverv was uneventful.
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Primary Partial Extraperitoneal Ureterectomy.—^Tuffier reports the

case of a married woman, thirty years of age, who had suffered for six

years from symptoms of right pyehtis with intermittent cystonephrosis.

The left kidney was healthy. On February 22, 1891, he operated im-

mediately after one of the periodic evacuations. Through a lumbar in-

cision he came down upon the dilated kidney half full of liquid. In at-

tempting to make a subcapsular nephrectomy, the thin-walled sac was
ruptured and discharged its purulent contents; it consequently became
necessary to remove the capsule with the kidney. During the isolation

of the sac he exposed the abdominal portion of the ureter. This was the

size of a pen-holder, and presented a sigmoid bend 4 cm. below the hilus

of the kidney. When pressure was made upon the sac before rupture,

the fluid would pass down and distend the ureter as far as the lower curve

of the bend. Upon increased pressure the bend would straighten and
the fluid would pass through. This manipulation demonstrated the

cause of the intermittence of the cystonephrosis. The isolation was
difiicult because the partially filled, thin-walled sac was adherent to its

surroundings. After isolation down to the ureter the pedicle was
clamped with a curved forceps and the sac cut off. He thus gained space

to ligate the vessels. The ureter was then ligated immediately below the

sigmoid bend, and the upper portion removed.
The operation, which had lasted for an hour, was followed by con-

siderable shock and complete anuria for more than twenty-four hours.

The patient recovered without fistula, and regained her health with the

exception of a slight cystitis.

Transperitoneal Primary Partial Nephro-ureterectomy.—On March
30, 1893, Kelly performed this operation for tuberculosis of the left

kidney and ureter. The patient, who had been a stout and healthy girl,

had become worn out and emaciated from tuberculosis of the left kidney

and ureter, which caused frequent and extremely painful spasms of the

bladder. Vaginal examination showed a thickening of the left ureter,

which was felt as a tender, nodular cord, 1 cm. in diameter, and could be
palpated up to the brim of the pelvis, and above this point could be
traced by abdominal palpation as a well-marked line of tenderness.

Catheterization of the ureters showed that the right ureter and kidney

were normal. The catheter in the left ureter passed through a stricture,

whereupon 90 c.c. of purulent alkaline urine containing tubercle bacilli

were evacuated.

An incision was made through the left side of the abdomen parallel

to the outer border of the rectus muscle. The viscera were displaced to

the right, and the posterior peritoneum cut through on the outer side of

the colon, which was drawn to the right to expose the ureter on the psoas

muscle. The ureter was traced up to the cystic kidney, which was
enucleated with difficulty on account of fibrous tissue which surrounded

the hilus. After ligation of the vessels and removal of the kidney the

large hard ureter was dissected from above downward to the pelvic brim.

At about the middle of its course the ovarian vessels were tied. After

freeing the ureter from the common iliac vessels its further detachment
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became so difficult that it had to be tied and cut off 4 cm. below the pelvic

brim on the floor of the pelvis. The abdominal portion and upper half

of the pelvic portion of the ureter were thus removed. The mucosa of

the ureter above the ligature was sterilized with the thermocautery and
the wall sutured. From the bed of the ureter an opening was made out-

ward through the lumbar region for drainage with a strip of gauze. The
opening in the posterior peritoneum was not united, as the borders lay in

apposition. The abdominal wound was closed without drainage. The
lumbar drain was removed on the fifth day, and both wounds healed by
primary union. The urine became clear, and the patient made an excel-

lent recovery. About six weeks later Kelly attempted to remove the

lower end of the ureter by a vaginal incision, but found it impossible, as

it was surrounded by dense cicatricial tissue which bled profusely when
incised. Three years later the patient was in excellent health, with but

one of her old discomforts remaining—namely, frequency of micturition.

Primary Partial Transperitoneal Nephro-ureteredomy.—P. J. Post-

nikow, in a case of left hydronephrosis in a woman of fifty-five, on Feb-

ruary 18, 1892, found by median laparotomy a dilated ureter connected

with the hydronephrotic sac. The hydronephrotic kidney was opened,

and stones found in the lower portion of the ureter. Thirteen stones

were pushed up and removed through the wound, leaving a large one

which could not be caught. The ureter was isolated down below the

stone, and the kidney and ureter down to 2 cm. above the bladder re-

moved. A lumbar opening was made, and a strip of iodoform gauze

inserted down to the ligated lower end of the ureter, the peritoneum

closed by sutures over the ureter, and the abdomen closed. The patient

had severe shock and vomiting for four days. After this she improved
rapidly, was out of bed in fourteen days, and two months afterward was
in perfect health.

Primary Partial Extraperitoneal Nephro-ureteredomy.—J. W. Elliot

reports the case of a woman of twenty-four who had a right nephrotomy
in 1895 for suppuration. Wound closed in twenty-six days. On ac-

count of recurrent pain the wound was reopened and a urinary fistula

remained. The amount of urea in the urine from the fistula was, on an
average, 48 grains in twenty-four hours. On April 17th he removed the

right kidney by extraperitoneal operation. The ureter was found to be
dilated to the size "of a man's thumb"; the walls were thick and rigid.

This ureteritis, with dilatation, extended to the brim of the pelvis. The
ureter was extirpated down to this point, and the upper end of the pelvic

portion closed by inversion and sutures. The specimen showed "ure-

teropyelonephritis; this was probably caused by a stone which had dis-

appeared." The wound healed without fistula, and seven months later

the patient was in perfect health.

Secondary Total Extraperitoneal Ureteredomy.—Paul Reynier had a

patient, a man with pyonephrosis following typhoid fever. Lumbar in-

cision April 27, 1892, revealed the "kidney transformed into a purulent

cyst" and the ureter dilated to size of intestine. The kidney was ex-

tirpated, and the ureter sutured to lower angle of wound. Suppuration in
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the dilated ureter continued, so as to cause a flow of pus partly through

the lumbar fistula and partly through the ureter into the bladder, as seen

by the cystoscope. The suppuration continued in spite of irrigation of

ureter from the lumbar wound. Two or three months later a second

operation was performed, consisting of dilatation of the lumbar wound
and isolation of the ureter up to the " superior strait of the pelvis." The
ureter was pulled out as far as possible and a ligature applied, and the

ureter divided low down. During this manoeuver the ureter ruptured

and retracted into the small pelvis, and the operator was unable to find

it. Thinking the ureter had been ruptured close to the bladder, he did

a third operation eight days later, and tried to find it through a pararectal

incision, as devised by Roux for extirpation of the seminal vesicles, but
was unsuccessful, as two months later pus was still seen to enter the

bladder through the ureteral orifice. A fourth operation was done for

the total extirpation of the lower end of the ureter on November 14th,

as follows:

The bladder was distended with boric-acid solution; Peterson's

balloon inserted in the rectum; an extraperitoneal incision was made
above and parallel to Poupart's ligament; the peritoneum was loosened

from the iliac fossa, and blunt dissection made along the vas deferens

until the iliac vessels were exposed, on top of which the ureter was found

adherent to the peritoneum, its upper end obliterated, enlarged to the

size of an intestine until just above the bladder, where the caliber be-

came normal. The length of the dilated portion of the ureter was 12 cm.

After having isolated it and scraped the mucous membrane with the

sharp curet in its intravesical portion, he applied a ligature close to the

bladder and extirpated the ureter above. The patient made a speedy

and lasting recovery.

The author believes this to be the first total extirpation of the ureter,

and concludes that in a certain number of cases it is not sufiicient merely

to remove the kidney and leave a dilated suppurating ureter, as persistent

fistulas have been seen to follow nephrectomy, most commonly in tuber-

culosis, but also in non-tuberculous cases. He attributes the complaints

of pain in the side so often stated to follow nephrectomy to the leaving

of the ureter. In the author's case these pains persisted until the whole

of the ureter was removed, and in cases of this kind a subsequent total

ureterectomy is the only means of effecting a cure.

As to the method of operating, the author lays stress upon the in-

guinal incision and the route along the vas deferens as a guide to find the

lower portion of the ureter in the small pelvis, either at the superior strait

or lower down, where the vas deferens crosses the vessels. Peterson's

balloon in the rectum will push up the bladder and make the vesical

portion easier of access. This incision gives better access than the iliac

incision of Twynam, and, being extraperitoneal, is preferable to the

pararectal route, which does not give free access to the ureter.

Secondary Partial Extraperitoneal Ureterectomy.—Poncet reports the

case of a woman of twenty-eight with tuberculosis of right kidney

and ureter. On November 5, 1890, right nephrotomy was performed.
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On February 28, 1891, the right kidney was extirpated. The patient

was well, with the exception of a small fistula, for two years. Then she

had pain in the course of the ureter and frequent micturition. In April,

1893, deep curetment of the fistula was done. On October 18, 1893, on
account of the persistence of the fistula and pyuria, ureterectomy was
performed. An incision was made from the fistula toward the anterior

superior spine of the ilium, 13^2 cm. from it, and prolonged 5 or 6 cm. below.

After division of the wall the peritoneum was pushed aside. Small

openings were twice made in the peritoneum and sutured. When the

iliac vessels were reached, two small lymph-glands, which were at first

mistaken for the ureter, were removed. It was difficult to find the

ureter, and the peritoneum was opened repeatedly. Finally, the ureter

was found as a hard cord in the peritoneum which had been pushed aside.

The ureter was now isolated upward and downward with great difficulty

on account of adhesions. When the neighborhood of the bladder was
reached, the ureter was caught by a hemostatic forceps, cut off above,

isolated upward, removing a cord 7 or 8 cm. in length. It was obliterated

in the upper portion for 1 cm. The large opening into the peritoneum

was drained with iodoform gauze. The wound healed and the patient

recovered after a catheterization cystitis. (This operation was probably

not a total extirpation of the ureter, as the portion removed was only

7 to 8 cm. in length, and was probably not removed below the posterior

surface of the broad ligament.)

Tuffier has studied the remote results of nephrectomy. A permanent
fistula following nephrectomy is a rare complication. In 12 cases of

Tuffier's there was no fistula, and in 73 operations collected from the

literature there were 25 per cent, of definite fistulas, but it was not stated

whether the operation was performed for tuberculosis or renal calculus.

In reality, however, there is often prolonged, although not abundant,

suppuration. Thus, suppuration continued in one of Tuffier's patients

for ten months after lumbar nephrectomy. In 7 per cent, of the cases

he has found temporary fistulas. The cause of the fistula is either

perirenal sclerosis or ureteritis. The perirenal sclerosis forms a septic

cavity with unyielding walls, like an empyema. Such a patient is ope-

rated on too late. The ureteritis should be treated by scraping the wall

(?). It is only the ureteritis with dilatation—that is, with retention of

pus—that is capable of causing a fistula, but even in this case, if there is

sufficient drainage into the bladder, a cure may take place, but the sup-

puration goes on, and pus enters the bladder all the time.

If it is desired to extirpate the entire ureter with the kidney, Tuffier

proposes the following procedure: Make a lumbar linear incision, com-
mencing at the angle of the twelfth rib and the sacrolumbar muscle,

clown to the crest of the ilium, and then parallel to it, along it, and then

down along Poupart's ligament to the upper orifice of the inguinal canal.

Cut off the kidney, ligate the ureter, pull it out, and enucleate progres-

sively from above down to the bladder. This is an exceptional opera-

tion, to be emi)loyed in cases of obliterations of the ureter only, and,

as permanent fistulas are infrequent, it will be rarely indicated.
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H. A. Kelly details the operation of nephro-ureterectomy as follows

(see Figs. 159, 160, 161) : Oblique lumbar incision from the sacrolumbar

portion of the erector spinse downward and forward 2 cm. anterior to the

anterior-superior spine of the ilium, and then obliquely downward to the

terminal of the semilunar line, 2 cm. above the symphysis pubis. The
perirenal fat is loosened from the kidney, and the latter brought out of

the incision, drawing it down over the lower lip of the incision to expose

the renal vessels, pelvis, and ureter. The kidney and pelvis are now
examined to determine whether nephrectomy or a conservative operation

is to be done. When tuberculosis is found, nephrectomy is done. The
vessels are clamped by artery forceps 1 cm. from the kidney, after freeing

them from the surrounding fat. The vessels are then ligated separately,

if possible.

Fig. i5g.—-Extraperitoneal nephro-ureterectomy. Cadaver with kidney detached and entire ureter
separated down to its vesical extremity through the incision shown in the cut, without opening the peritoneum
at any point (Kelly).

If the ureter is found to be diseased, the kidney and entire ureter are

now removed in the following manner: By pulling on the kidney and
ureter the latter is made tense and dissected out from the surrounding

loose connective tissue with the index- and middle fingers, pushing the

colon and cecum to one side, and stripping off the loose connective tissue

surrounding the ureter. This dissection is carried down to the brim of

the pelvis, where the common iliac artery is felt. To free the ureter

from this point down to the vaginal portion the entire hand is passed

into the wound, at first between the peritoneum and the abdominal wall,

then under the peritoneum of the pelvis major, and finally between the

peritoneum and the walls of the pelvis minor. This blunt dissection is

facilitated by pulling on the kidney and making the ureter tense. In

this way the ureter is freed and followed to the broad ligament, where
considerable resistance may be felt, and the ureter appears to pass

59
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through an opening in the ligament, above which the pulsations of the

uterine artery can be felt. At this point, about 6 cm. from the kidney,

the abdominal end of the ureter is caught in forceps and held, and a

stout silk ligature put around it and tied securely just behind the broad

ligament. By pushing and working with the finger about 2 cm. more of

the ureter is freed. The ureter is now cut off 3^ cm. above the ligature

with a long pair of scissors introduced through the lumbar incision,

guided by the hand introduced into the pelvis in the same way. Before

cutting through the ureter the operator should take care to squeeze

back its contents and keep the upper end tightly compressed until it is

removed.

The next step is the removal of the lower end of the ureter. This is

done either through a continuation of the original incision or through the

' Com iliae

- Art.

Fig. i6o.—Renal vessels divided and ureter freed down to the brim of the pelvis. The object of- this

picture is to show the ease with which the entire abdominal portion of the ureter can be palpated through a
horizontal incision, with only a part of the hand introduced (Kelly).

vagina. The vagina is thoroughly disinfected, and, with the patient

lying on the opposite side, two fingers of the hand corresponding to the

ureter to be removed are passed up to the vaginal vault, and the other

hand introduced into the pelvis through the abdominal incision. The
fingers of both hands can now be brought together with only vaginal

tissue between them. An opening is made in the vaginal vault, the end
of the ureter brought down into the vagina, clamped in a pair of forceps

until the lumbar wound is closed, after which the vaginal end of the

ureter is removed.

The steps in this operation are as follows : The opening in the vaginal

vault is made by passing the entire hand through the lumbar wound
down into the pelvis, and pressing the index- and middle fingers against

the vaginal fornix, at the same time lifting up the uterine artery on the
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index-finger so as to avoid the danger of cutting it. The end of the

ureter lies between these fingers. The index- and middle fingers of the

other hand are now introduced into the vagina and pressed up against

the fingers of the hand in the abdomen, the palmar surfaces of both
hands being turned upward. The opening in the vault necessary to

draw the end of the ureter into the vagina is now made by an assistant,

who introduces a pair of sharp-pointed scissors up to the vaginal vault

along the fingers of the operator, and, guided by him, pushes the scissors

through the thin septum. By spreading the blades of the scissors in

withdrawing them the opening in the vault is enlarged to about 2 cm.
This opening is located about 2 cm. to the side of the cervix. A pair of

Fig. i6i.—Opening the vaginal vault to bring the extremity of the right ureter through. The patient
lies in the left semiprone posture, and the left hand is carried through the lumbar incision behind the peritoneum
down to the right vaginal fornix; the uterine artery is held up on the index-finger. The right hand is intro-
duced through the vagina to the vault. The assistant then pushes the scissors through the vault, guided by
the operator (Kelly).

forceps is pushed through the opening to grasp the ligature attached to

the ureter, and the ureter is drawn through into the vagina and held

there during the closure of the lumbar incision. This is done in the

usual manner, after thorough cleansing of the wound, by separate sutur-

ing of the muscles and fascia, and a gauze drain placed through the

wound.
If the patient's condition permits, the last step in the operation-

—

namely, the extirpation of the vesical end of the ureter—is now proceeded

with. The patient is put in the lithotomy position, the end of the ureter

and the opening in the vault exposed by retractors, and the corresponding

side of the cervix caught by a bullet-forceps and drawn to the opposite

side. By pulling on the forceps holding the ureter this is made tense.
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while the operator cuts down through the vaginal vault, at first at the

side between the anterior and lateral walls, and then, curving the inci-

sion forward under the base of the bladder, to a point IJ^ cm. from the

vesical end of the ureter. The ureter should now be freed dowTi to its

vesical extremity, and here ligated and cut off. The wound in the

vaginal vault is then closed by sutures, leaving space for a gauze drain,

which is pushed up through the vault into the extensive connective-

tissue space above, and left hanging down in the vagina.

That this operation is difficult it is needless to state. The wound is

extensive; the freeing of the ureter in the pelvis minor has to be done
guided by touch, and not aided by vision, and the ureter, especially

when extensively diseased, is liable to break and cause trouble in finding

the broken ends. In fact, the ureter broke off three times in one of

Kelly's operations, and also in the operation of Reynier.

The three cases whose histories Kelly gives exhibit three different

ways of removing the kidney with its ureter:

"First, transperitoneal—that is, through an incision through the ab-

dominal wall opening the peritoneal cavity; this incision involves the

necessity of a second incision through the peritoneum, covering the

posterior abdominal and pelvic walls in order to get at the ureter.

"Second, retroperitoneal—the extirpation of the kidney and ureter

through a. long abdominal incision beginning in the loin, and extending

downward and forward, and ending somewhere in the neighborhood of

the symphysis pubis. By this method the peritoneum is detached from
its cellular connection with the abdominal and pelvic walls, lifted up,

and the ureter exposed without opening the peritoneal cavity.

"Third, retroperitoneal—by a short abdominal and a vaginal inci-

sion ; by this procedure the kidney is detached and the ureter freed from

all its connections through a short incision in the loin as far forward as

the base of the broad ligament. The rest of the ureter is then pulled

through an opening made in the vault of the vagina, and removed down
to its vesical end by continuing the vaginal incision forward toward the

neck of the bladder."

Implantation of the Ureter

1. Implantation of the Ureter into the Bladder.—When the

upper end of the divided ureter is long enough to reach the bladder, im-

plantation into this organ is preferable to all other procedures, as the

danger of subsequent infection of the ureter and kidney is thereby

avoided.

The experiments of Paoli and Busachi in 1888 upon dogs were suc-

cessful. Their method consisted in splitting the distal end of the ureter

and uniting it by sutures to an incision in the bladder.

The successful implantation of the ureter into the bladder by Novaro,

Krug, Penrose, Baumm, and others leads us to believe it possible in these

cases to save the kidney, which would otherwise be sacrificed.
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The congenital abnormal opening of the end of the ureter outside of

the bladder, in the urethra or the vagina, causing partial incontinence of

urine, is naturally treated in the same way as ureterovaginal fistulas—by
vaginal, suprapubic, or transperitoneal implantation into the bladder.

(a) Extraperitoneal implantation of the ureter into the bladder has been

made by Baumm and Westermark.
Baumm's patient had a double ureter on the right side, one ending

at the mouth of the urethra and causing partial incontinence of urine.

Baumm performed a suprapubic operation, cut an opening through the

bottom of the bladder, and connected it with the proximal end of the

accessory ureter, the distal end of which was ligated. The author him-

self does not recommend this operation, which he chose because the

patient was a virgin, as he considers it, under ordinary circumstances,

unnecessarily severe. He considers the operation through the vagina

preferable.

Westermark reports the case of a woman, forty-two years old, with

carcinoma of the uterus, which he extirpated by the sacral method. The
carcinoma had invaded the lower portion of the left ureter and the neigh-

boring portion of the bladder. He then extirpated the lower end of the

ureter and a portion of the bladder-wall 4 cm. in diameter. The wound
in the bladder was united, and the ureter implanted in the corner of the

bladder wound. Fine catgut sutures were applied through the mus-
cularis of the bladder, not including the mucosa and the muscular layer

of the wall of the ureter. By means of four such sutures the outer

surface of the bladder-wall was folded over the ureter, making it pass

obliquely into the bladder. Over this a new row of sutures was placed,

folding in, over an additional piece of the ureter a little higher up, an
additional layer of bladder-wall, on the principle of Witzel's operation

for gastrostomy. The ureter healed without any leakage of urine. Six

months later the patient was in perfect health.

(6) Intraperitoneal Implantation of the Ureter into the Bladder.—In

February, 1893, Novaro operated successfully by the Paoli-Busachi

method in a case of vaginal hysterectomy, followed by ureterovaginal fis-

tula, which has been reported in the sect ion on Fistulas.

In the two following cases of implantation into the bladder the

operators acted upon Van Hook's suggestion of uretero-ureterostomy,

and the effect of the operation in each case was complete, as undoubtedly
no leakage of urine took place:

Krug reports the case of a colored woman, about thirty years of age,

who had suffered from a fibroid for over six years. During most of this

time she had been subjected to electric treatment. When he saw her on
the morning of the operation he found her very much emaciated, with a

poor pulse. The tumor filled the entire pelvis and extended above the

umbilicus. On opening the abdomen universal adhesions were found.

After having removed the greater part of the omentum, he commenced
by tying off the tube and ovary on the left side. The next ligature was
placed around the round ligament and the excess of broad ligament on

that side. Although he expected to meet with some difficulty in shelling
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out the tumor, which was entirely intraligamentous, and therefore paid

particular attention to the ureter, he found that, in cutting off the round

ligament, he had cut the left ureter in front of the tumor. The tumor
had evidently grown intraligamentous, unfolding the two sheets of the

broad ligament, lifting up the ureter, and the injury was done at a place

where he felt absolutely secure. Putting clamp-forceps on the proximal

and distal ends respectively, he finished the operation, which was an
extremely difficult one. Finding then that he could reach the bladder

without putting too much tension on the proximal end of the ureter, he

decided to graft the ureter into the bladder. An incision being made
into the bladder, the ureter was treated in a manner similar to that em-
ployed by Van Hook in invaginating the cut ends of the ureter. In

sewing up the incision in the bladder care was taken to prevent leakage

without constricting the lumen of the ureter. Several tiers of running

sutures were made, and all available peritoneum used to build up a solid

wall around the ureter. A permanent catheter was introduced into the

bladder, which remained for four days. For two more days the patient

was catheterized every four hours. A normal amount of urine was
passed immediately after the operation. There was no rise of tempera-

ture nor any other untoward symptom. The patient left the hospital

about four weeks after the operation; at last report she was doing hard
work and feeling splendidly.

Penrose reports a case of a woman, forty years of age, with scirrhous

carcinoma of the cervix uteri involving the left broad ligament and about
2 cm. of the ureter. He performed abdominal hysterectomy in July,

1893. The left ureter passed through a hard mass in the left broad liga-

ment: 2 cm. of the ureter was excised, and the distal end ligated with

silk. The peritoneum was sutured over the seat of operation, and the

proximal end of the ureter implanted into the bladder, after Van Hook's
method. The vagina was closed. The abdomen was closed without

drainage. No disturbance of bladder or kidney followed. The patient

left the hospital twenty days after the operation and made a good re-

covery.

In a case of vaginal hysterectomy for fibroma, followed by uretero-

vaginal fistula, Bazy performed laparotomy, and found the lower por-

tion of the dilated ureter, which was buried and compressed in cicatricial

tissue. The ureter was aspirated, loosened, and implanted into the

bladder. The operator placed a permanent catheter in the bladder and
one in the ureter for five days. Cystoscopic examination one month
later showed the ureteral opening in the bladder to be patent, and that a

preexistent dilatation of the kidney had disappeared. Bazy termed this

operation " ureterocystoneostomy."

The perfect success of the operation in these cases would seem to in-

dicate that Paoli and Busachi may be right in proposing the application

of this operation to uretero-uterine and ureterovaginal fistulas. If this

operation is as safe and certain as the above cases indicate, and if the

future function of the implanted ureter remains undisturbed, this method
would seem to be superior to the older plastic operations through the
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vagina, which are diflficult in technic, uncertain in results, and some-
times fail entirely.

(c) Vaginal implantation, as probably the safest method, was chosen

by Davenport in the following case: Woman, twenty-nine years. In-

continence of urine from early childhood, due to malposition of the

ureter. Incontinence increased by menstruation and pregnancy. One
ureter was found in the vesicovaginal septum, running forward, its orifice

being close to the external orifice of the urethra. Operation for dis-

placement of its orifice into the bladder; recovery.

2. Implantation of the Ureter into the Bowel.—Implantation

into the small intestine, colon, and rectum has been studied experimen-

tally by Rosenberg, Novaro, Morestin, Tuffier, Gluck and Zellar, Harvey
Reed, Van Hook, and others.

Morestin made experimental bilateral implantation of the ureter in

the rectum on 10 dogs, all dying—6 from peritonitis and ascending renal

infection, 2 from infection, and 2 from compression of the ureter. He
also made unilateral implantation of the ureter in the rectum on 14

dogs, most of which died. He concludes that implantation of the ure-

ter into the rectum is a grave operation, and that bilateral implantation

is to be rejected.

Tuffier, in the discussion of Morestin's paper, stated that the absence

of the ureteral sphincter facilitates ascending infection. If the vesical

orifice of the ureter be implanted, it is better, but there is still liability

to ascending infection.

Boari, after successful experiments on this point in dogs with a bob-

bin, refers to two cases in the human subject in which the method was
successfully applied. The ureter is fastened around one end of the

bobbin, which is then introduced into the bowel through a small longi-

tudinal incision, which is afterward sewn up. In process of time union

occurs and the bobbin is passed per anum. The drawings which illus-

trate the paper make the method easy to be understood.

In the first case (tuberculosis of the bladder) the button was passed

per anum on the eighth day, and around its neck was seen the silk which
had been fastened around its end to affix the ureter. The first urine was
noticed sixteen to twenty-four hours after the operation, and henceforth,

at intervals of two to three hours, about 200 to 300 c.c. In the second

case (large vesicovaginal fistula with total destruction of the urethra)

the button came away per anum on the twelfth day. In both cases

Boari reports that the results were satisfactory.

The technical difficulties of implantation of the ureter into the bowel

have been fairly well overcome, but there seems to be a serious objection

to this plan of implantation on account of the liability to infection of

the ureter and kidney by intestinal microbes, and also because of some
tendency to constriction at the place of implantation. Van Hook found

both these conditions present in dogs as early as ten days after the opera-

tion. Reed found acute nephritis in one dog killed twenty-four days

after the operation, but in another similar case the kidney was apparently

healthy.
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In man the implantation suggested by Roux was tried unsuccessfully

by Simon, but successfully, according to Rosenberg, by Chaput in two
cases.

In a case of ureterovaginal fistula following vaginal extirpation of the

uterus Chaput implanted the ureter into the colon. He performed lapa-

rotomy, divided the peritoneum on the posterior wall, isolated the ureter,

divided it transversely, and fixed its renal end into the colon by a double

row of step sutures. The vesical end of the ureter was ligated. The
patient recovered and was well satisfied with her condition. She was
obliged to void mixed urine and feces three or four times a day. Five

months after the operation there were no signs of infection of the kidney.

Van Hook condemns the operation very strongly on account of the

liability to infection, and he is undoubtedly right. The bowel, therefore,

should never be chosen when it is possible to implant the ureter into the

bladder. If this be impossible on account of defect in the ureter, it is

still an open question whether or not implantation into the colon should

be tried before resorting to implantation on the skin in the lumbar region

or abdominal wall, or nephrectomy.

Maydl has proposed and executed an original and ingenious way of im-

planting both ureters with an island of the surrounding bladder-wall into

the sigmoid flexure as a cure for exstrophy of the bladder. He thinks it

possible that when the ureteral sphincter in the vesical wall is preserved,

ascending infection may be avoided, and the results thus far obtained

seem to justify his expectations.

He performed the operation in the case of a girl of twenty-two who
had exstrophy of the bladder, with a double left and a single right ureter.

He made an incision around the bladder so as to loosen it from the ab-

dominal wall, beginning at the umbilical end, and at this point opening

into the peritoneal cavity. He next excised from the lower portion of

the bladder an oval island containing all three ureteral openings, the

margin of the island being Ij^ cm. outside of the ureteral openings, care

being taken not to open into the ureters. The ureters were now care-

fully dissected out after sounds had been introduced through the ureteral

openings. The dissection was made guided partly by the sounds and
partly by the fingers introduced into the peritoneal cavity from above.

The island with the ureters was now freed from its surroundings, care

being taken not to divide the vessels in connection with the ureters.

The remainder of the bladder-wall was extirpated. The sigmoid flexure

was then drawn out of the wound, emptied, compressed above and below,

and a longitudinal incision made in its convex surface for implantation

of the island with the ureters. This was accomplished first by a row of

mucosa sutures, and this again covered by muscularis and serosa sutures.

The bowel was then replaced in the abdomen and an iodoform gauze
drain passed down to the place of implantation. The abdominal wall

was united by step sutures down to the drain, and a permanent drainage-

tube inserted in the rectum. The patient left the hospital in eighty-

four days. One year later she was in excellent health; rectal micturi-

tion took place every six or eight hours. The patient was able to
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do her work as a servant, and showed no symptoms of infection of the

kidneys.

In another case, a girl of seven, there was rectal micturition only five

or six times in the twenty-four hours.

Maydl has operated on 5 cases : 1 died in twelve hours, probably from
protracted narcosis. He believes that the danger of infection is less in

the sigmoid flexure than if implantation is made in the ileum, where the

processes of decomposition are more active.

The contraindications for this operation are preexisting nephritis

or pyelitis.

3. Implantation of One
Ureter into its Fellow.—
Monari divided the ureter close

to thebladder in dogs, closed the

vesical end with a silk suture,

isolated therenal end sufficiently

to permit it to pass through

an incision in the mesentery of

the sigmoid flexure, and united

it with the ureter of the oppo-
site side (Fig. 162). Union fol-

lowed, and when the dog was
killed four months later, a con-

striction was found at the

place where the ureter passed

through the opening in the

mesentery, with consequent

dilatation of the ureter above
and of the pelvis, but at the

place of anastomosis with the

other ureter there was no nar-

rowing of the lumen. He pro-

poses to use this method on
man in cases of abnormal exit

of the ureter, in preference to

implanting it in the bladder.

Implantation the bladder is probably preferable to the the method
proposed by Monari, because it is easier of performance.

4. Implantation of the Ureter on the Skin.—Le Dentu was the

first to implant the ureter on the skin for anuria in a case of absolute

impermeability from cancer in the small pelvis. The symptoms were
relieved, but the patient died thirteen days later from cancerous cachexia.

This case, however, established the operation as an effective procedure,

to be employed in combating anuria due to incurable mechanical causes,

as it at least prolonged life.

Pozzi, in the removal of a retroperitoneal parovarian cyst by lapa-

rotomy, divided the ureter at about its middle. The upper end was
dissected out for 4 or 6 cm., and implanted into the skin in the lumbar

Fig. 162.—Monari's operation of implantation of

one ureter into its fellow.
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region through a buttonhole opening. The distal portion of the ureter

was sutured to the lower end of the abdominal wound. The patient

recovered from the operation, and three months later nephrectomy was
resorted to, which was followed by recovery. Microscopic examination

of the kidney showed that it was healthy, with the exception of a few

small islands of interstitial nephritis. No septic invasion had taken

place, as no microorganisms were found. The integrity of the kidney

in this case, after so long a period of exposure through the open ureter,

is remarkable, and, according to Albarran, was due to the antiseptic pre-

cautions in the after-treatment. This case was one in which uretero-

ureterostomy might have been performed with advantage.

Losses of substance of the ureter too extensive to permit of uretero-

ureterostomy, or located too high up to permit of implantation of the

upper end into the bladder, will require either implantation on the skin or

into the bowel. As both of these methods are objectionable on account

of the liability to infection sooner or later, and the consequent necessity

of nephrectomy, operative procedures to effect a connection with the

bladder have been proposed by Rydygiei and Van Hook, based upon dis-

sections on the cadaver.

Rydygier proposes to implant the two ends of the ureter on the ab-

dominal wall, and by plastic operation to make a channel of skin be-

tween them to make good the loss of substance of the ureter.

Van Hook proposes, by plastic operation on the bladder, to create a

diverticulum long enough to meet the upper end of the ureter.

In both of these methods it is proposed to place these newly formed
channels in the abdominal wall. Theoretically, these methods appear
feasible, but they have not as yet been practised on animals or on the

human subject.
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ENTEROPLASTIC OPERATION TO OVERCOME
OR PREVENT STENOSIS, WITH ESPECIAL REF-
ERENCE TO THE SPUR IN PRETERNATURAL
ANUS*

The principle of overcoming a stenosis of a canal by transverse

union of a longitudinal incision, as applied by Heineke-Mikulicz on the

pylorus and by me on the ureter, is applicable in any portion of the

intestinal tract below the duodenum wherever the mechanical conditions

will permit.

The longitudinal incision or opening should be made in the middle of

the convex surface,—that is, equidistant from the two sides of the mes-
entery,—so as not to interrupt blood-supply by the division of large

vessels in the intestinal wall. Free mobility of the loops of intestine

and intact peritoneal covering are desirable conditions, but the latter

is not absolutely necessary. In places where the intestine has no mes-

entery and where there is a limit to the infolding or bringing into appo-

sition of the convex surface or the surface of the intestine opposite the

mesentery, as the cecum, extraperitoneal border of the rectum, or

flexures of the colon, there is a limit to the length of the longitudinal

incision. In an organ so free and movable as the small intestine I see

no reason why I could not unite the convex surface to an extent of 5 or

6 inches or more, if this would be desirable. In fact, I see no other

limit than that of the length of the mesentery, the time required for

suturing, and the length of the wound. It is evident that the length of

the longitudinal wound should not be unnecessarily great.

When there is no mesentery, and consequently only slight mobility,

for folding in or apposition of the convex free surface of the intestine,

or wJiere the mobility is diminished or lost by diffuse inseparable adhe-

sions, there is, of course, a limitation to the application of this principle.

In one case of stenosis of the cecum from tuberculosis, with remittent

attacks of pain from incomplete occlusion, in which I did not deem
excision of the cecum advisable, I made this plastic operation, uniting

transversely an incision of about 4 cm. in length. The operation gave
partial relief only, and a fecal fistula resulted, which necessitated an
ileocolic anastomosis, which was followed by relief of the symptoms of

the stenosis and left the fistula secreting mucus, as a rule, with, very

rarely, some fecal matter.

Tension in the united wound and lack of free fecal passage at the

place of operation are, when the sutures are applied correctly, undoubt-

* Amer. Jour. Med. Sci., 1899, vol. cxvii, p. 431.
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edly the main cause of non-success—that is, of spontaneous reopening

of the sutured intestine.

This plastic operation, when applied to resection and circular suture,

will enable us to avoid narrowing of the intestine by folding in of its

wall at the place of suture (Fig. 163). If, for the sake of additional

safety, it is deemed desirable to apply a second row of seromuscular

sutures at a distance of 0.5 cm. from the first row, the advantage of

having a larger amount of serous surface in contact is counterbalanced

by the increase in size of the circular fold. The narrowing effect of a

large fold can be overcome entirely by the plastic operation, because we
can make the longitudinal division long enough to secure a circumference

of any size desired.

The same principle is applicable when we wish to unite an intestine

of small caliber end to end with one of large caliber. By longitudinal

division of the smaller intestinal tube the line of union is easily made
to correspond to that of the larger tube. If the lumen of the larger in-

testine is not deemed sufficiently wide to permit of so much folding in

163.—Suture of intestine so as to avoid narrowing.

as is required, a longitudinal division is also here resorted to, until at

last as large a line of union as we deem desirable is secured.

In artificial anus, whether this be the result of a premeditated opera-

tion or of an accident, where the mucosa of the intestine is finally united

to the skin, it is commonly observed that the so-called spur forms a

more or less complete obstruction to fecal passage from the proximal

into the distal portion of the intestine. The spur, so to speak, leads the

l)owel contents from the bowel out through the opening in the skin.

The distal portion becomes small and retracted from non-use.

The spur is formed by a semicircular fold or group of folds located

opposite to the opening through the abdominal wall at the place of the

bend of the opened intestine. This semicircular fold may increase so

as to extend entirely around the lumen of the intestine, thus becoming a

circular fold, and is then located at the end of the proximal portion of

the intestine, close to the opening in the skin, through which it may
protrude as a prolapse of the mucosa or wall of the proximal bowel.

When this spur is well developed, it may form, even when the intestine

is loosened from the abdominal wall, an impediment to free fecal passage

that frustrates simple transverse or longitudinal suture of the intestinal
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opening, and consequently necessitates resection of the loop containing

the spur.

As resection with subsequent circular suture is as yet an operation of

some gravity, it would be an advantage to avoid resection and still

overcome the stenosis and the influence of the spur with a simpler

operation. That this can be done by application of the principle of

the transverse union of a longitudinal wound I propose to show by the

following case:

A. T., male, aged fourteen years, an American of German descent, entered the Ger-

man-American Hospital for operation, in my service, on April 2, 1898.

Family History.—Father, mother, brothers, and two sisters living and healthy. One
sister died of perityphlitic abscess. Grandparents, uncles, and aunts living and healthy,

or cause of death unknown. Paternal grandfather died in old age of diphtheria. One

paternal cousin had operation for appendicitis in 1894.

, The patient's personal history was negative as regards disease or injury.

Present Illness.—On the evening of March 22, 1897, the patient was seized with acute

pain in the abdomen below the level of the umbilicus; the

pain was generalized, very severe from the first, and of a se- ,'**"—~«^

vere aching, griping character, and was accompanied by vom- / ^n^

iting and diarrhea. He had elevation of temperature, but no /

chill until the following day. The pain lasted throughout the >

night, but in the morning it was not so severe and the patient \

walked about outdoors. At noon he had a chill and went to \

bed. Nausea and slight diarrhea were present. Severe ab- \

dominal pain in the lower half of the abdomen came on at 2

o'clock the next morning, and continued with remissions for

two weeks, accompanied by daily elevation of temperature.

A physician was called on March 24, who made a diag-

nosis of appendicitis. On April 5 the perityphlitic abscess was Fig. 164.—Prolapse of

J. •T;^1J.l. -lU J* tongue-shaped mucosa.
opened in narcosis, lecal matter, with pus, escaped from Opening passable for the

around the appendix at the time of operation. l'*^^!^
finger. Dotted line

.. . .... indicates incision for cu-
From this time until April 2, 1898, when I operated, a taneous flap.

fecal fistula had existed, which has discharged a varying

amount of feces daily. For the first eight weeks after the operation from one-fourth

to one-eighth of the feces passed through the fistula, and the remainder by the rectum.

The rectal discharges were normal in color, and occurred once daily. At the end of

eight weeks the fecal discharge through the fistula decreased rapidly, so that it

amounted only to a moistening of the dressings three times a day with fecal matter.

About this time the wound was explored for gauze, which was supposed to have gotten

into the intestine. After this exploration there was an immediate increase in the

amount of fecal discharge through the fistula, which continued up to the time of

operation. He has usually had about four to six evacuations daily through the fistula,

varying from a dram to three ounces, but ordinarily about one ounce. The feces were of

normal color and soft, but not liquid. The amount of feces passed per rectum appears

to be about the same as before the fistula was formed; the character is normal; the bowels

are regular, and there is no tendency to diarrhea.

Relief from pain immediately followed the opening of the perityphlitic abscess and

he has felt well ever since, with the exception of a few hours after the operation.

Operation April 2, 1898. After the usual preparation, liquid diet, and irrigation of the

bowels through the fistula in another room, without using a rubber tube to push the spur

60
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back or down, he was brought to the operating-room. WTien he was put upon the table

feces welled out. There were present at the operation the doctors from the Polyclinic.

Drs. Haiselden and Buford assisted, and Dr. Gottschalk administered the ether.

The fistula was located in the right inguinal region, 1 to 13^ inches from Poupart's

ligament, or from the anterior-superior spine of the ilium. The opening was 6 cm. in cir-

cumference, 2 cm. in diameter, and would admit the little finger. The mucosa of the

intestine was united to the skin, that is, the fistula was labiate. The mucosa bled when

Fig. 165.—Proximal end of gut incised through prolapsed mucosa; spur seen on mesenteric side, within gut.

the finger was introduced. A tongue-shaped flap of mucosa, 1 cm. square, protrudes

when he strains. It comes out of the upper, outer comer of the fistula, and can be easily

replaced. The fistula is surrounded by excoriated skin for an inch or more.

The fistula was now circumcised, 1.5 cm. from its border, through the skin, sub-

cutaneous tissue, and abdominal muscles, down to the transversalis fascia. This cir-

Fig. 166.—Wound in ileum held out, showing spur, viz., a counter-fold or group of folds of mucosa. Line of
incision i inch down into distal (smaller) portion of ileum.

cular flap, like a collar, was loosened and closed tightly by a continuous silk suture, so that

none of the intestinal contents could pass out.

The abdomen was then disinfected, and clean covers put on the table and the patient.

I now opened the peritoneal cavity, 1 inch medial to and above the fistula, using great

care to avoid adherent intestine. The omentum met with at first was ligated in portions.

The isolation of the loop with the fistula was relatively easy. It was found to be a loop
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of small intestine, and was surrounded by gauze sponges, freed from adherent omentum
and held aside out of the abdominal wound while search was being made for the cecum and

the appendix. The wound was packed with several sponges, the parietal peritoneum united

to the skin, the branches of the inferior epigastric artery ligated, and the incision pro-

longed up and down in the sheath of the rectus muscle.

The cecum was found to be free from adhesions, and the appendix was adherent to

the cecum. The end of the appendix was dilated, fluctuating, and contained a fecal con-

cretion.

Fig. 167.—The whole of incision, viz., the longitudinal wound in the ileum at middle of convex (opposi
to mesentery) border—i inch up, i inch down; width of fistula, Yi inch=2 34 inches; a. Lower and a upp
corner to be united by a guide suture left long.

isite

upper

The appendix was amputated, and the stump buried under a musculoserous circular

flap.

I now proceeded to operate on the fecal fistula, which was found to be located 2

feet above the cecum. The loop of the ileum containing the fistula was pulled well out

of the wound and surrounded by gauze. The loop was emptied and ligated by means of

gauze strips, 2 to 3 inches on each side of the fistula. The adherent omentum was dis-

Fig. 168.—Continuous suture. Lies through whole thickness of wall, aided by the guide suture.

sected off from the intestine, which necessitated only a few ligatures. The abdominal-

wall flap was then cut off from the border of the fistula.

The fistula appeared as a round or oval opening, 3^ to 1 inch in diameter, on the

convex surface of the ileum, J/^ to % inch from the mesenteric border on each side. The

tongue-shaped flap of mucosa was found to be part of a circular fold hanging down from
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the proximal border of the fistula, continuous with the spur, and forming with this a

circular prolapsed and invaginated valve or flap.

It was evident that a simple union of the fistulous opening, either in a transverse

or longitudinal direction, would not do away with the stenosis caused by this ring-shaped

valve of the mucosa, and consequently would not remove the impediment to the passage

of feces at this point, because this ring of mucosa would protrude into the lumen of the

intestine and perhaps be the beginning of an invagination, or would, at times at least,

impede fecal circulation.

I believe that the spur or circular valve, by causing a disturbance of fecal circulation,

is the cause of the common failure of permanent closure of the fistula following simple

suturing of the intestinal opening.

The fistula reappears in a week or two, and reopens because of the spur which remains.

I therefore decided to overcome the effect of the spur by the following plastic opera-

tion on the intestine:

1. A longitudinal incision at the convex border of the intestine, 1 inch in length in

the proximal end of the intestine through the tongue-shaped valve, up into the normal

intestinal wall above it.

2. A longitudinal incision, 1 inch long, into the distal or narrower portion of the

Fig. 169.—Seromuscularis continuous suture to bury the preceding suture.

intestine below the spur, thus making a longitudinal wound 2 inches in length, on the con-

vex border of the intestine. As the original fistulous opening was 2 cm. in diameter, the

woimd would be about 3 inches in total length. Upon making the incision at the upper

end of the wound I saw a Peyer's patch.

The spur formed a circular valve of two or three parallel folds of mucosa, Yi JAch

broad, most pronounced on the mesenteric side, extending around the entire circumfer-

ence of the intestine, but smaller on the convex border.

3. Transverse union of this longitudinal wound.

(«) Suture a-a' united the upper and lower corners and was left long for traction,

dividing the wound into two transverse halves with the suture in the middle.

(6) A continuous silk suture through all the layers of the intestine (Fig. 168).

((•) A continuous serosa-muscularis suture, 1 cm. outside of the former.

(rf) A second continuous serosa-muscularis suture to bury the former (Fig. 169).

4. Disinfection of the sutured loop with 1 : 1000 sublimate solution, and removal of

the gauze ligatures around the loop of intestine.

5. Removal of the sponges and examination of the abdomen for hemorrhage.

(5. Step sutures of the abdominal wall.

7. (iauzc drain down to the appendix and over to the sutured loop of the ileum.
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8. Injection of two quarts of physiologic saline solution into the rectum.

The operation lasted three hours and a half. At its close the patient's pulse was good;

no shock.

7.30 p. M.: Gaseous distention of the abdomen. A little gas escaped after insertion

of the rectal tube.

April 3: Patient had a small, dark-green, and very thin bowel movement. Through-

out the day he had considerable trouble on account of gaseous distention, for which

injections of warm water and peppermint were made, but little gas passed. Temperature,

97.4° to 100.2° F.; pulse, 120 to 130.

April Jt: A small amount of gas passed after injection of" peppermint water. During

the day he vomited several times; dressings were changed; J^ ounce of bloody fluid,

with some bright yellow pus, followed the removal of the packing. A drainage-tube was

introduced. Temperature, 98.4° to 100° F.; pulse, 100 to 108. During the day he had two

small bowel movements.

April 5: He passed considerable gas and had two dark-green, thin bowel movements.

Temperature, 99.2° F.; pulse, 90.

April 6: Slept well last night. Temperature 99.6° F.; pulse, 76. The drainage-

tube was removed, 3^ inch cut off, and reinserted. Dressings were dry.

April 1: Temperature, 99.6° F.; pulse, 66. A large bowel movement followed the

use of enemata.

April 8: Temperature, 99.4° F.; pulse, 56. Tube removed.

April 11: Temperature, 98.4° F.; pulse, 68. He has no pain. Eats and sleeps well.

April 2Jt: Only a granulating surface remains. The function of the bowels is nor-

mal.

October: Patient remains well.



EVERSION OR TURNING INSIDE OUT OF THE
SAC OF A CYSTONEPHROSIS AS AN AID IN
OPERATING UPON THE RENAL END OF THE
URETER AND UPON THE PARTITION WALLS
BETWEEN DILATED CALICES *

I DESIRE to describe a new method of systematic search for the ure-

teral opening on the inside of a cystonephrotic sac; not by "bisection,"

as I have described in the case of infected partial cystonephrosis,t but

by eversion of the cystonephrotic sac through an opening large enough

to permit of turning the wall inside out. This eversion of the cysto-

nephrotic sac, combined with methodic consecutive division of the parti-

tion walls one after another, enables us gradually to lay bare and turn

out for ocular inspection the whole inner wall of the sac. This is also a

sure way of finding the renal orifice of the ureter. The division of the

partition walls transforms the multilocular into a unilocular cavity, and
facilitates drainage of urine down the ureter into the bladder.

This method of eversion of the sac is new and superior to the method
employed by Simon, and, later, by myself, of inspecting the inner wall

of the sac in situ through the opening in its wall by means of specula

and reflected sunlight or lamplight. This method also makes it much
easier to find the ureteral orifice. I cannot see how the renal orifice of

the ureter can escape being seen by this method. However, if it is

nearly obliterated by stenosis from infection or inflammation, it might

be impossible to see it, even under these circumstances, and it might,

therefore, become necessary to lay the ureter bare from below and out-

side of the sac, open the ureter by a small longitudinal incision, and pass

a fine probe up into the sac, as described by me in a former paper.

|

Another advantage of the method of eversion is the ease and prompt-

ness with which the ureteral orifice is brought into the field of operation.

We do not need to wait three months or more for retraction of the sac

and then bisect the kidney in order to find and operate on the ureteral

entrance from within, but can accomplish all that is required in a single

operation.

I do not, of course, know in what proportion of cases a cystonephrotic

sac is so movable and so easy to handle that this eversion is feasible,

but I think it likely that it would be the rule in cystonephrosis follow-

ing or caused by a descended floating kidney, and would be the case as

* Am. Jour. Med. Sci., 1899, vol. cxviii, p. 48.

t Annals of Surgery, 1896, vol. xxiii, p. 637.

J Jour. Amer. Med. Assoc, 1894, vol. xxii, p. 335.
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long as the cystonephrosis was aseptic—that is, not yet fixed to its sur-

roundings by perinephritic inflammation from the infected contents of

the sac.

The eversion proved in the following case to be a great help, and was
probably the only means possible of finding and operating upon the

renal orifice of the ureter:

Case.—Miss C. W. was referred to me by Dr. J. V. Bacon for operation on February

21, 1898, and entered Passavant Memorial Hospital in my service. The patient was

twenty-three years of age, American, single.

Family History.—Negative, with the exception that her father passed stones with the

urine thirteen years ago.

Personal History.—Patient had the ordinary diseases of childhood, and, in addition,

dysentery at the age of three years, and typhoid fever at the age of fourteen, complicated

by hemorrhage from the bowels. At the ages of seven and twenty years she had attacks

of jaundice, with nausea and vomiting, attended by slight elevation of temperature, but

without pain in the epigastrium or the region of the gall-bladder. No clay-colored stools

nor stones in the feces were observed. The second attack, in 1895, was characterized by

a gradual onset of jaundice for a month, at which time she was most deeply jaundiced.

This attack was attended by nausea and vomiting after all meals, and occasional nausea

between meals. She was able to retain food by drinking lemon phosphate, obtaining in

this way relief from the nausea. The jaundice and nausea continued until the spring of

1896. She lost some weight, but does not know how much. Since the spring of 1896 she

has had no further nausea, jaundice, or other symptoms pointing to the biliary tract.

She had prolapse of the uterus at the age of fourteen, which continues to the present

time. She gives no history of injury.

Present Illness.—In July, 1893, while at the World's Fair, the patient was seized with

pain in the right mammary line, IJ/^ inches below the costal arch. This pain came on very

suddenly, was sharp, constant, and severe, and localized to an area the size of a silver

dollar, and without radiations. Flexion of the right thigh caused the pain to increase in

severity. She had no urinary disturbance at this time. Upon going to bed she found that

while the piain lasted she could not lie on the left side, and that there was much tenderness

on pressure over the painful territory, which did not alter upon change of posture from

standing to lying down. There was no tenderness on pressure beyond the area of pain.

After fifteen to thirty minutes in the recumbent posture she was entirely free from pain.

During, before, or after the attack she does not think she had any chill or elevation of

temperature. She perspired freely and felt faint during the attack.

For the two years following she had similar attacks, varying in frequency from one in

seven to fourteen days to several a day. Very soon after the first attack she noticed that

certain bodily movements, such as elevation of the right arm above the head, flexion of

the trunk to the left, or any movement that produced extension of the muscles on the

right side brought on the pain. Most of the time she was forced to sleep with the right

thigh semiflexed. Extension apparently caused a feeling of tension on the right side of

the abdomen, and was followed by an attack. She found that lying down for fifteen or

twenty minutes would give her relief from the attacks. By going to bed in the beginning

of the attacks she was able to abort them or cut short their duration.

During or preceding attacks she had no unusual desire to pass urine, but a month or

two after the first attack she noticed that about the time the pain subsided, or a few min-

utes thereafter, she had a desire to urinate and passed from two to four ounces, a smaller

quantity than she ordinarily passed when feeling well. The urine was never stained with

blo9d, nor did it contain any foreign matter that attracted any attention. During these

two years she lost considerably in weight and became very pale and thin. She was not so

strong as before, although she continued her work as a saleswoman.
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In the autumn of 1895 she first noticed a tumor in the right side, about 2 inches

in diameter, not tender to pressure, and of firm consistence, located just beneath the ten-

der area above referred to. The tumor seemed to make traction on this tender area, and

she says it "felt as hard as a stone." It was at first spheric, barely noticeable when erect,

and apparent only when the patient assumed a recumbent posture. She could not feel or

see it at first when sitting or standing. The tumor was not noticeable at all times, but in

about ten or fifteen minutes after she made some movement which would bring on an

attack of pain she would notice the swelling, which would gradually enlarge.

From this time on, and during 1896, the tumor increased in size in all directions, but

principally downward. By the end of the latter year the tumor extended from 1 inch

below the costal arch in the mammary line about 3 inches downward. As the tumor in-

creased in size the attacks became progressively less painful up to September, 1897.

At that time the tumor extended from the costal arch to 1 or 2 inches above the crest

of the ilium. She could now place her hand beneath the tumor and lift it up; she could

also outline it all around except posteriorly.

In 1897 she noticed that the tumor was constantly present, but varied greatly in size.

She also observed that as time went on it re-

quired a longer time for the tumor to empty

itself, and that it was more resistant. At such

times it showed no tendency to decrease when

she lay dowTi, and it was necessary to use mas-

sage and pressure to bring this about. It usu-

ally required about three hours to accomplish

this, and even then the contents of the tumor

were not completely evacuated.

Throughout 1897, and until the present

time, pressure upon the tumor causes her to

have a desire to pass water, and she apparently

evacuates the bladder; and, if pressure is con-

tinued, she has another evacuation in from

fifteen to forty-five minutes, this being re-

peated until the tumor becomes collapsed.

At this time the tumor extends from the

costal arch to the brim of the pelvis and Pou-

part's ligament, and from the median line

in front to the scapular line posteriorly.

These boundaries are constant. The tumor varies in consistence, is fluctuating, and

feels soft.

Its contour is regular, and it is not tender to pressure. For two months preceding the

examination it has not been painful except in the original area of tenderness, where there

is an almost constant feeling of soreness.

The tumor causes her no discomfort excepting when it is much distended; at

such times she notices abdominal distention and a feeling of weight in the middle of the

tumor. So far as she knows she has never passed blood or other foreign matter in the

urine, but is said to have had intermittent slight albuminuria. She feels well at present.

Operation February 22, 1898, in the presence of the doctors from the Polyclinic, and

assisted by Drs. Hessert, Buford, Waters, Doepfner, and Gillett, under ether narcosis I

made cystoscopy with Kelly's instrument, the patient being in the knee-chest position.

The bladder was normal; the left ureter could not be found; the right ureter was nor-

mal, and an elastic catheter was easily inserted 35 or 36 cm. No urine escaped, and the

catheter could not be passed higher. I thought that this probably meant a bend in the

ureter close to and below the pelvis of the kidney, or, rather, the cystonephrotic sac. . As

Fig. 170.—The tumor.
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I could see no urine dribbling down when the elastic catheter was in the ureter, into which

it had passed easily, I was afraid that I might have made a mistake, and therefore rein-

troduced Kelly's tube that I might see the catheter in the ureter. I then saw that the

catheter was in the ureter, but that there was some bleeding at the ureteral orifice.

The patient was now turned on the left side, with a pillow under the left hip. An
oblique incision, 10 to 12 cm. long, was made parallel to the twelfth rib from the erector

spinae. The latissimus dorsi was pulled aside or divided, and the quadratus lumborum
divided. There was little perirenal fat. Respiratory movements could be observed

through the transversalis fascia. The adipose capsule was a loose connective-tissue mass,

containing little or no fat. It was so movable against the kidney that I took it to be the

peritoneal cavity.

The surface of the kidney was globular and sacculated. It presented an elastic sac

with a smooth, reddish or bluish-gray surface, resembling the color of kidney substance.

In the wound a globular surface presented, 5 or 6 cm. in diameter. This was the top of the

kidney located below the twelfth rib. It was consequently a floating kidney displaced

downward. Below this surface was an annular depression corresponding to a partition

wall of interpyramidal substance, and then a larger globular prominence below. Other

less marked globular prominences corresponding to calices were felt in the abdomen
toward the median line. The sacs averaged 6 to 8 cm. in diameter.

Fig. 171.—Exposure of sac.

After packing sterile gauze around the borders of the sac, the upper globular portion

of the sac was fixed with two loops of heavy silk. A perfectly limpid, clear, thin, trans-

parent, light yellow fluid spurted from the stitch-holes. Dr. Brougham made cultures

from this fluid.

I now incised the sac for a distance of 2 cm. between the sutures. Hemorrhage

followed the incision, which was so profuse that the yellowish, clear fluid became bloody.

About a quart of the fluid was caught in a basin. The fluid was too transparent to contain

any cells—that is, it was an aseptic cystonephrosis.
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I now searched for the ureter inside of the sac. As the sac extended downward so

as to fill the whole of the large pelvis, the ureter was not sought for outside of the sac. In v
another case I might, however, do this after having found the ureter inside and passed a

catheter down.

The incision was now prolonged downward for a distance of 6 or 8 cm. The wall

of the sac was 3 mm. thick. There was profuse hemorrhage from small vessels all over

the wall, and from spurting arteries, especially at the location of the partition walls. I

concluded that this vascularity was due to the presence of a good deal of secreting kidney

substance. A small piece of this tissue was cut out for microscopic examination. The
hemorrhage was stopped by the Paquelin cautery, but the spurting arteries in the partition

walls began to bleed again after the territory had been manipulated later on in the opera-

tion. This required the reapplication of the cautery three or four times in the course of

the operation.

Fig. 172.—Four partition
walls.

Fig. 173.—Catheter passed into
ureter through sacs.

The inside of the cystonephrotic sac was sacculated; a narrow opening, Ij/^ cm. in

diameter, led into a sac 4 to 7 cm. in diameter; the inner surface was smooth, shining,

reddish-white, and looked like a smooth mucous or serous surface. After an hour multiple

small ecchymoses changed the surface to a spotted red, not a dark blood-red, exactly as

I have seen in a normal bladder after opening and manipulation.

The nearest presenting opening into a calyx was now pulled out of the incision in

the sac by hooking a finger Into the calyx, and the partition wall was divided on a flat

director with a Paquelin cautery. The division was bloodless, close to the thin borders

of the opening Into the sac, but the outer part of the partition walls, where they were 2

or 3 mm. thick, bled considerably, so that the divided arteries required repeated applica-

tions of the cautery.

I divided four partition walls to the extent of 2 or 3 cm., thus laying open four sacs.

Three or four sacs had wide openings, and were not divided. During this consecutive
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division of the partition walls the entire cystonephrotic sac was drawn out and turned

inside out. This and the manipulation during the division of the partition walls were

accomplished by hooking the index-finger into a sac through an opening or around the

free border of a septum, and at the same time pushing in the wall of the sac from the outer

surface of the cystonephrotic sac.

In this manner I gradually exposed for inspection the whole inner surface, and finally

laid open to view a cavity, the pelvis or the pelvic portion of the sac, on which I found the

entrance to the ureter as a semilunar, transverse fold, 5 to 7 mm. in diameter, below

which I could see a row of larger folds, transverse, and located 1 cm. apart. A probe

could be passed easily down 2 cm. into the ureter.

Examination of the Ureter.—A long metal sound was passed down 24 cm., as I

supposed, into the bladder, but in order to make sure I passed a steel sound into

Fig. 174. Fig. 175.

Figs. 174 and 175.—Suture of ureter to wall of the pelvis.

the bladder through the urethra. I could not feel the click, however; the sounds did

not meet, nor could they be felt by Dr. Bacon's finger in the vagina. The sound in the

bladder appeared to be separated from the probe in the ureter by a soft wall. As I thought

the probe might be too short, I passed a long, flexible catheter down through the ureter,

expecting to see it in the bladder through the Kelly speculum. I could feel the end of the

flexible catheter from the vagina. I could feel it move, but the movement was not free,

as it would have been had it been in the bladder. It felt rather as if it was in the wall

of the bladder, but was arrested in the portion of the ureter which passes through the wall

of the bladder. I could feel no stone at the end of the catheter, and with the speculum

I could not see the catheter in the bladder. The flexible catheter was now withdrawn;

the attempt at withdrawal met with resistance, as if the catheter were caught low down in

the ureter near or in the bladder-wall.
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I now operated for the relief of the valve formation from the lateral implantation

of the ureter in the pelvis. The pelvis was made tense by a finger of the left hand in the

nearest calyx, and a flexible bougie passed down and into the ureter, which was then di-

vided, together with the covering sac-wall, with scissors for a distance of 2 cm. The

wall of the pelvis was grayish, 1 to 1.5 mm. thick, with loose connective tissue connected

with the ureter, and consequently movable over it. The wall of the ureter was much

thinner, probably \^\.o% mm. thick. The wall of the divided ureter was united with

the divided wall of the pelvis by a continuous catgut suture.

A long, flexible catheter was passed down 24 cm. or more, when it met with a soft

resistance, and when withdrawn was held at this point by something which it pulled upon

when the attempt at withdrawal was made. This resistance was overcome with a sudden

jerk low down in the ureter, above which place the catheter moved easily. Dr. Buford

noticed that the withdrawal of the catheter was followed by a welling up of blood from the

ureter, but I am not sure that this blood had not run down from the bleeding surfaces in

the cystonephrotic sac.

A bougie was now passed down 20 cm. and left permanently in the ureter.

The everted cystonephrotic sac was inverted and replaced, after final stoppage of the

hemorrhage from the partition walls with the Paquelin cautery.

The opening in the cystonephrotic sac was sutured to the skin by eight silk sutures.

After uniting the quadratus lumborum with a buried mattress suture, a part of the

posterior and anterior borders of the wound was united.

A large rubber drain was passed inside of the cystonephrotic sac down to the bot-

tom, and the sac was loosely packed with sterile gauze around the drain. Gauze drains

were packed around the outside of the sac, between the latter and the abdominal wall.

• The operation lasted two hours and a half; the loss of blood was slight. Toward the

end of the operation the pulse became weaker, but not too frequent—100 or below.

Hypodermatic injections of camphorated oil and strychnin were made.

Examination of the Fluid from the Tumor.—The tumor contained about 1200 c.c.

of fluid, which was limpid and transparent, distinctly acid, and had a specific gravity of

1013. It contained 36 gm. of solids—about one-half the normal amount; 4.8 gm. of

urea—about one-fifth the normal amount; 7.8 gm. of chlorid—one-half the normal

amount. Phosphates, sugar, bile, and indican were absent and sulphates present.

After-treatment.—The first twenty-four hours after the operation the quantity of

urine was much less than normal. This was followed by a rapid increase, which, on the

third day, exceeded the normal amount, and on the sixth day amounted to 149 ounces.

During this rapidly increasing secretion of urine the patient was extremely nervous and

slept very little, although for the first few days, when the urine was fairly normal, the ner-

vousness was not so marked. During this period of polyuria the patient drank large quan-

tities of water both day and night, the quantity corresponding fairly well with the amount

excreted. The patient constantly complained of thirst, and especially of dryness in the

throat; no special symptoms referable to the kidney were observed, and the only incon-

venience was the frequent desire to empty the bladder.

On the tenth day a solution of pyoktanin was injected into the kidney, the openings

carefully closed, and the patient instructed to lie on the opposite side for one or two hours.

The solution did not appear in the urine, however. A week later, before the daily irriga-

tion, the patient passed 73^2 ounces of urine of normal color. Immediately after the irri-

gation, 12 ounces of perfectly clear fluid were withdrawn from the bladder. Pyoktanin

was again used two and four days after the first employment, but still with negative results.

I'lic intreasod quantity of urine passed was not in any way dependent upon the filling up

of tlie i)la(lder by the boric-acid solution used for irrigating the wound, as there was no

appreciable (Hftcrence noticed in the quantity of urine passed within the same period

before and after tlic irrigation. The ureter was demonstrated to be open only once,

—
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on the seventeenth day,—when the quantity of urine passed was about normal. As the

restlessness and nervousness of the patient subsided the quantity of urine decreased, and

the thirst and dryness of the throat gradually diminished.

The right kidney secreted from 3 to 11 ounces in the twenty-four hours, which was

estimated by weighing the dressings when applied and when removed, the difference in

weight of the dressings representing the amount of urine excreted.

The outcome of this case is not material, as the object of this report

is only to show the feasibility of this method of operating.



DISEASES OF THE KIDNEY AMENABLE TO
SURGICAL TREATMENT *

Gentlemen:
Before entering upon the consideration of the topic assigned to me, I

desire to acknowledge my appreciation of the compliment paid in invit-

ing me to speak before this association, and to express the pleasure that

it gives me to appear before you on this occasion.

Origin and Growth of Surgery of the Kidney

The surgery of the kidney began thirty years ago, when, on August

2, 1869, Gustav Simon, of Heidelberg, removed a kidney by the lumbar
method for an irreparable ureteral fistula. This operation demonstrated

that a man could live in perfect health, if not perfect security, with only

one kidney.
*

This new field of surgery developed rapidly, as may be seen from a

review of the literature on this subject. If we take, for example, the

Virchow-Hirsch Jahresbericht, and count the number of papers on sur-

gery of the kidney therein noted, the count will not include all the papers

written on this subject, but will give a relatively correct idea of the

growth of the literature.

In the first decade, from 1869 to 1879, less than 20 articles appeared;

in the next decade, from 1879 to 1889, about 300, or an average of 30

papers a year, while in the third decade, from 1889 to 1899, about 800

papers, or an average of 80 a year, appeared.

The latest field in surgery, that of surgery of the ureter, is, as might

be expected, inseparably connected with the surgery of the kidney and
of the urogenital organs.

The surgery of the ureter is represented in the literature during the

last decade by 90 papers, 87 of which appeared between 1894 and 1899.

Thus the surgery of the ureter is only about five years old in its recent

development.

Stages of Development of Surgery of the Kidney

Period of Radicalism.—Nephrectomy or Nephrotomy Through Dis-

eased Kidney Tissue.—The first decade of kidney surgery might be termed
the period of nephrectomy or radical surgery, during which the loss of one

kidney was not considered so much as was the speedy cure of the patient.

Nephrotomy and nephrectomy were performed indiscriminately in sup-

* Read before the Ontario Medical Association, 1899. Chic. Clin. Rev., 1899, vol.

xi, p. 77.
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purating kidneys, with or without stone, nephrectomy in calculous

kidneys without suppuration, and even for floating kidney with healthy

secreting tissue, as done by Martin, of Berlin, in 1878.

Period of Conservatism.—Operation Through Healthy Kidney
Tissue (Morris).—At the beginning of the second decade the first steps

in the d rection of conservatism were taken, and instead of nephrectomy,
less radical operations were made to remedy the disease without sacrifice

of the "noble tissue of the kidney," as Tuffier calls it. In 1881 Hahn
made nephropexy or nephrorrhaphy for floating kidney, thus saving the

healthy organ, which previously would have been removed.
The most important step, however, and one whose consequences

have been most far reaching, covering the entire field of kidney surgery,

we owe to Henry Morris, of London, who, on February 11, 1880, had
the courage to operate through healthy kidney tissue and remove an
oxalate-of-lime stone from an undistended, healthy-looking kidney, by
an incision through the renal parenchyma.

No operator prior to this time had dared to encounter the hemorrhage
which follows incision through healthy kidney substance. Thus stones

had been removed only from suppurating and often distended kidneys,

where the interstitial nephritis made the incision almost bloodless.

From this important operation of Morris dates the possibility of the

development of conservatism which is pressing forward, fighting its

way toward the goal of renal surgery, which is the preservation for the

patient of all kidney tissue available for secretion.

Morris' operation has made it possible to save the kidney from the

destructive influences of the stone; namely, suppuration and dilatation,

which are finally bound to occur,

I consider Morris' operation on healthy kidney tissue of far greater

importance, however, because, in addition to allowing resection of the

kidney, it paves the way for the exploratory incision which now, in

less than twenty years, has grown to be an operation of far-reaching

diagnostic as well as therapeutic value.

In the third decade the latest step toward conservatism was made,

namely, the surgery of the ureter. This somewhat limited field of

surgery has, with the exception of ureterectomy for tuberculosis and sep-

tic pyelitis, no other object than to save the secreting kidney tissue

above from disturbances from below, due to retention or infection.

In a review of this nature the time at my disposal will permit me to

indicate only a few points in urinalysis and the present status of treat-

ment of surgical diseases of the kidney.

Tuffier's experiments on dogs have demonstrated that the minimum
amount of healthy kidney tissue necessary for life is 1.5 gm. for each

kilogram of body weight. An adult man should have 300 gm. of kidney

tissue; if his weight is 75 kilos, or 150 pounds, he needs only 75 to 112

gm. of the 300 gm. of kidney tissue; that is, he can spare two-thirds

or three-fourths of the normal amount of kidney tissue before crossing

the danger-line, and he may live in perfect or relative health for years
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during the destruction of the kidneys until the last fourth is reached,

when sudden uremia sets in.

When the amount of kidney tissue approaches the lowest limit, the

quantity of urea diminishes, although the amount of urine may still be
normal. It is, therefore, a matter of vital necessity to examine the urine

for urea before operating.

Compensatory hypertrophy or regeneration of kidney tissue of the

healthy kidney when its fellow has been removed or destroyed by disease

has been studied experimentally by TufBer. After extirpation of one

kidney he removed, by successive partial operations, portions of the

remaining kidney, aggregating in all the weight of the kidney first re-

moved. From this he concludes that, as a quantity of kidney tissue

equal to both kidneys was removed without disturbing the health of the

animal, at least the necessary one-fourth of the kidney tissue must have
been formed by regeneration or compensatory hypertrophy.

Examination of the Urine (Bacteriologic) .—After thorough

cleansing of the external genital organs and of the urethra, the bladder

urine must be withdrawn by a sterile catheter lubricated with boiled

olive-oil, and collected in sterile test-tubes. If there is doubt whether
the pus or blood comes from a diseased bladder or from the kidneys, the

bladder should be washed out and the urine collected directly from the

ureter by means of a catheter left in the bladder. An aspiratory punc-

ture with a fine needle above the symphysis, and removal of the urine

through an aspirator syringe, as practised in Johns Hopkins Hospital,

does away with the danger of infection by the catheter and protects

against contamination of the bladder urine.

Examination of the collected urine must be made without delay, as

the urine changes rapidly by decomposition. The reaction, whether

acid, alkaline, or neutral, should be noted. Microscopic examination

after sedimentation by means of the centrifuge may reveal red blood-

corpuscles, white corpuscles, pus-cells, crystals, cylinders, and epithelial

cells from the urinary tract, or, very rarely, abnormal cells from tumors.

Chemical examination should be made for albumin, blood, and sugar.

If the filtrated, purulent urine contains much albumin, disease of the

kidney must be suspected, since the longer the pus-cells remain in the

urine, the more of them will be dissolved.

Quantitative Examination for Urea.—After the patient has been on
nitrogenous diet for some time, a sample from the twenty-four-hour

urine should be examined, by Esbach's method, for example. The
hypobromite solution should always be made fresh. As alkaline de-

composition of urine diminishes the urea, the bladder should be washed
out, so that acid urine may be voided, and the examination should be

made as soon as possible after the urine has been passed.

If the quantity of urea is below normal, as is found in tumor, stone,

and pyonephrosis, it may be concluded that the other kidney is not

healthy, and consequently that operation is dangerous. As an aid in

the differentiation between disease of the bladder and of the kidney, and
to ascertain from which kidney the blood or pus is excreted, resort is
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made to cystoscopy. Direct cystoscopy through a tube, the hght being

thrown into the bladder, previously distended with air, from a head-

mirror, as practised by Kelly, is useful in women. Indirect cystoscopy

is made by means of Nitze's cystoscope, in which an electric lamp in

the bladder, previously filled with water, illuminates the bladder-wall.

To collect the urine separately from each ureter we resort to cathe-

terization of the ureter by means of a long, fine, flexible ureteral catheter

inserted by the aid of the cystoscope. An instrument devised by Harris

for this purpose may be tried.

Direct examination of the kidney through an extraperitoneal (lum-

bar) incision is the last step in a positive diagnosis. When the surface

of the kidney has been laid bare, we may palpate or aspirate, as in cys-

tonephrosis and stone, or excise a piece of kidney tissue for microscopic

examination, or we may bisect the organ longitudinally down into the

pelvis incase of stones in the calices, stenosis, valve formation, or abscess.

Division of the healthy kidney tissue, even in the median line, causes

considerable hemorrhage, which may be controlled by compression of

the renal vessels by the hand of an assistant, or an intestinal compressor,

or directly by packing with gauze.

Movable Kidney

An elastic abdominal supporter with a pad under the ribs, together

with appropriate internal treatment, should always first be tried, as

many patients obtain a sufficient degree of relief therefrom. If this

treatment fails, the operation of nephrorrhaphy or nephropexy,

which was first made by E. Hahn in 1881, should be performed. The
operation is as follows : After lumbar incision and division of the capsule

the kidney is laid bare, pushed up into its normal location, and the fibrous

capsule, together with a layer of the cortical substance, united with the

fascia and outer periosteum of the twelfth rib by three or more sutures.

To avoid relapse, however, it is advisable to follow the suggestion of

Tuffier, who, in addition to the sutures, dissects out a flap of the fibrous

capsule 2 cm. broad and of the length of the kidney, and unites this

flap with the borders of the divided muscles. Nephrorrhaphy has a

mortality of about 1 to 1.125 per cent.; about 65 per cent, of permanent

cures; in 10 per cent, improvement takes place, and relapses occur in

22 per cent, of the cases.

Contusion of the Kidney (Subcutaneous Rupture)

Absolute rest in bed for three weeks is essential to avoid the danger

of secondary hemorrhage. Stimulants should be given during the period

of shock and morphin for the pain. Local application of cold (ice-bag)

is often employed, and Tuffier recommends compression of the costo-

iliac space by a pad of cotton, held in place by a flannel bandage. The
patient should be put on light, liquid diet. Ergot, acetate of lead, or

other hemostatics may be employed. It is important to avoid the use

61
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of the catheter, and absolutely essential to secure asepsis if the catheter

must be used. Hemorrhage or infection may necessitate operative

treatment. Hemorrhage from the larger vessels may be stopped by
ligature or tampon, but if the whole kidney is found to be crushed, it

should be removed. Infection may require evacuation of pus by nephrot-

omy, followed by drainage or nephrectomy if the greater part of the

kidney tissue is destroyed, or if the kidney is the seat of multiple ab-

scesses.

Wounds of the Kidney

Gunshot wounds should be sealed after thoroughly cleansing the

skin, and the patient should be kept m bed for at least three weeks. If

a large swelling and symptoms of anemia appear, the kidney should be

laid bare and the hemorrhage stopped by ligature or tampon, or neph-

rectomy should be made if the renal vessels are injured. Incised

wounds with external hemorrhage should be freely opened and the kid-

ney examined. If the wound is aseptic, the kidney can be sutured;

if infected, the hemorrhage should be stopped by packing and the wound
united later on by secondary suture. If urine exudes, drainage is re-

quired. If infection of the accumulated blood and urine occurs, as in-

dicated by onset of fever, pain, and increased lumbar swelling after

eight or ten days, free incision (nephrotomy) or eventually nephrectomy
must be made. The hematuria almost always stops spontaneously, but

if it persists despite rest and ergot, and if copious, the patient's life has

been saved by nephrectomy (in 5 out of 6 cases—Tuffier). If the blad-

der is filled with coagula, causing vesical retention, catheterization is

usually resorted to, but this is diflBcult, as the clots often occlude the

eye of the catheter. It is, therefore, better to use Bigelow's litholapaxy

evacuator. If this procedure is unsuccessful, suprapubic puncture and
aspiration of the urine and liquid blood may be of assistance during the

few days required for the crumbling of the coagula. If aspiration is

tried in vain, the bladder must be opened either by perineal section or,

preferably perhaps, by epicystotomy.

Nephrolithiasis

Medical treatment should always be resorted to after operation for

removal of stone and when operation is deemed unnecessary or danger-

ous. In acid lithiasis with urate or oxalate stones, lithia water, from a

pint to a quart a day, and half a teaspoonful of bicarbonate of soda with

the meals, should be given for six weeks, to be repeated three or four

times a year. The alkaline mineral waters, open-air exercise, regular

diet, no abuse of alcoholics, will serve as an outline for treatment. In

alkaline or phosphatic lithiasis the urine should be made acid by the

use of boric acid in doses of 50 eg., or salol in 3^ gram doses three or

four times a day. Three or four pints of cold boiled water should be
taken daily by all patients.
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Surgical Treatment.—The operations for nephrolithiasis are nephro-

lithotomy, pyelolithotomy, nephrotomy, and nephrectomy.

Nephrolithotomy, or removal of stones from a healthy, non-infected

kidney, was first made by Morris in 1880. Through an oblique lumbar
incision the kidney is isolated, brought out into the wound, and palpated

in order to feel stones in the pelvis. The stones in the calices are sought

for by puncture with an aspirator needle, and if found, are removed by
an incision made with the needle as a guide. If retention exists, the

pelvis is found by aspiration and the kidney opened on its convex sur-

face on the needle as a guide. When the pelvis is opened, exploration

is made with the finger or a metal sound. The stones are extracted

after division if they are very large, but always with as little manipula-

tion as possible. The hemorrhage from healthy kidney tissue is con-

siderable, and must be controlled by compression of the vessels in the

hilus or by local pressure with gauze sponges. The thermocautery may
also be of use as a hemostatic measure in these cases.

The ureter is then examined with a metal probe to determine its

permeability and to detect stones. The stones extracted should be

carefully examined to determine whether pieces have been broken off

and left in the kidney. If asepsis is certain, the wound in the kidney

should be united by catgut sutures, by which hemostasis is assured.

Primary union may take place.

Pyelolithotomy—if the stone is located in the pelvis near the ureter

it may be removed through an incision in the posterior pelvic wall.

This operation possesses the advantage that there is no hemorrhage,

but has the disadvantage that stones are more easily overlooked, and

that the operation is said to be more frequently followed by fistula

(Rovsing)

.

Nephrotomy, or opening into a suppurating kidney to evacuate pus

and remove stones if present. The kidney is opened at its most promi-

nent point over one of the thin-walled sacs. Exploration is then made
with the finger and steel sound for stone. This must be done carefully,

as stones were either not found or as all stones were not removed in 16

per cent, of 114 cases reported by Tuffier. The thin, atrophic kidney

wall does not bleed. The wound in the kidney is united to the skin,

and the cavity packed and drained in order to overcome the pyelitis by
local treatment.

Nephrectomy, which was formerly much in vogue, has been almost

entirely abandoned. It possesses the advantage that if the patient sur-

vives, he is cured by a single operation, but the mortality is 38 per cent.

as against 33 per cent, mortality for nephrotomy. For this reason many
operators follow the advice of Guyon, first, to make nephrotomy and

later on nephrectomy if demanded. This secondary nephrectomy, after

the lapse of months or years, is a relatively safe operation.

Calculous Anuria.—When the only useful kidney is closed by stone,

nephrotomy, as suggested by Thelen in 1882, should be done during the

period of tolerance. Hot baths, careful massage of the ureter, elec-

tricity, and chloroform narcosis may be tried for a day or two. If the
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patient is not operated upon, Tuffier and Legueu's statistics show that

28 per cent, recover by spontaneous expulsion, and that 72 per cent, die,

while operation has saved 60 per cent.

Pyonephrosis and Pyelonephritis

Treat or cure the cystitis and overcome the causes of retention—stric-

ture, enlarged prostate, abdominal tumors, etc.

Primary hematogenous pyelonephritis in a patient who has free

passage of urine is amenable to internal treatment. The lines upon
which the treatment is based are rest in bed, increased diuresis by drink-

ing large quantities of water or milk, and bicarbonate of soda up to

30 gm. daily (Tuffier). Salol in doses as high as 3 gm. a day has been

recommended, but is apt to cause poisoning (hemoglobinuria). Boric

acid and the alkaline waters are safe agents to employ.

When the disease is unilateral or the sepsis acute, operative treat-

ment is indicated. Nephrotomy is the operation of choice; lumbar
incision, evacuation of the perinephritic abscess, incision of the kidney,

evacuation of pus and stones, division of the partition walls in a multi-

locular cavity, irrigation, packing with sterile gauze, and drainage after

suturing the kidney wound to the skin.

If the suppuration persists, secondary nephrectomy may be required.

If a fistula remains and the kidney is worth saving, a secondary opera-

tion to reestablish the passage through the ureter is required. Primary
nephrectomy should be made only when the kidney tissue is filled with

multiple abscesses and acute sepsis demands the removal of the organ.

Weir, in an article on "The Surgical Treatment of Surgical Kidney,"

reports 71 cases of acute surgical kidney, ascending infection, 12 of

which, or 17 per cent., were unilateral. Thus, if the condition of the

patient permit, exploratory lumbar incision may be made on one or

both sides and the kidney removed, if needed. He reports a case of

gonorrheal cystitis in a man of twenty-five. During convalescence,

acute septic infection of the right kidney occurred. On the eleventh

day after the initial chill the patient had right renal pain. He was taken

to the hospital, where a diagnosis of ileotyphus was made, and ice-bags

applied for the pain. A swelling appeared in the region of the right

kidney. On lumbar incision it was seen that the kidney was twice its

normal size. No pus was evacuated on puncture. An incision 1 inch

in depth revealed multiple miliary abscesses and ecchymoses. The
kidney was, therefore, removed, and the patient recovered.

Nephrectomy should also be made in all cases where no active kidney

tissue remains. As it is, however, usually impossible, during an opera-

tion, to determine the secretory value of a kidney, nephrotomy should

always be first resorted to.

In operations for nephritis, as in all operations on the kidney, it is

not permissible to employ poisonous antiseptics. Sterile water should

he used and sterile gauze, not iodoform gauze, as has been so often

recommended.
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Tuberculosis of the Kidney

Internal treatment has symptomatic value only. Operation may
effect a cure which will last for years. Nephrectomy, total or partial,

the latter being rarely applicable, is the operation of choice. It is

applicable when the other kidney is healthy and when the patient's

condition as regards tuberculosis in other organs permits. It has, how-
ever, been seen that tuberculosis in the bladder has improved after

nephrectomy. The tuberculous ureter may be excised with the kid-

ney if the patient's condition permits. Subcapsular nephrectomy with

cureting of the adipose capsule has the advantage of being easy of exe-

cution, but has the disadvantage of not removing all the tuberculous

foci.

Nephrotomy for evacuation, cureting, and local treatment are recom-

mended by as high an authority as Guyon, to be followed by secondary

nephrectomy when the patient's health is improved. Guyon gives the

excellent advice on technic of the operation to suture the divided adipose

capsule to the skin before opening into the tuberculous kidney, in order

to avoid infection of the wound.
Nephrotomy as a curative operation is being abandoned, as not 1 of

the 90 cases reported by Vigneron and Facklam was cured, and as the

operative mortality was 12 or 13 per cent., making the mortality from

the disease 33 to 38 per cent. On the other hand, of 88 primary nephrec-

tomies reported by Facklam, 28.4 per cent, died, and 40.9 per cent, re-

sulted in perfect cure; in 14 cases the patients lived from two to eight

years after the operation. No operation should be made when the urea

is diminished below one-third of the normal.

Malignant Tumors of the Kidney

Nephrectomy should be made by lumbar incision in case of the

smaller tumors, but the transperitoneal operation will be required if the

tumors are too large to be removed through a lumbar wound. The tumor
is operable if it is limited to the kidney and if there are no metastases in

the lymphatic glands. In many cases this cannot be determined before

exploratory incision renders palpation of the organ possible. If it is

found that enucleation cannot be completed in perfectly healthy tissue,

the operation should be abandoned. The prognosis of the operation is

grave; the operative mortality before 1890 was over 60 per cent., but

has decreased in the last five years to 25 per cent. (Wagner) . Radical

cure is rare, but the instances are increasing in which a permanent good

result is obtained. Israel reports 3 patients out of 11 operated upon who
were in good health after three years. I have one case in which the

patient is still in good health eight years after operation. Local re-

lapses may come on later—after three years or more. Therefore Tuffier

gives six years as the time which must elapse before the patient may be

said to be permanently cured.
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Benignant Tumors of the Kidney

Lipomata, adenomata, fibromata, angiomata, myomata, and com-
binations of these have been found in the kidney. In most cases tlie

tumors are small, give rise to no symptoms, and are discovered accident-

ally on the postmortem table. Benignant tumors have been removed
by nephrectomy in about 10 cases only; 2 of these were adenomata and
8 fibromata (Rovsing). Serous cysts about the size of a walnut, either

solitary or multiple, should be recognized during operation and removed
by resection.

Echinococcus cysts are found most commonly in men between the

ages of twenty and forty—ordinarily, in one kidney only, and most often

in the left. There is usually only one mother-cyst, which begins in the

cortical substance, causes expansion and atrophy of the kidney tissue,

and when large, may extend to the abdominal cavity, becoming adherent

to the colon, liver, spleen, etc. Finally, after one or two years the cyst

ruptures, fortunately most often into the pelvis of the kidney, and
evacuates part of its contents through the ureter.

The symptoms are at first vague the tumor is globular and often

movable. Rupture is marked by a sudden pain, followed by renal colic

as the daughter-cysts pass down the ureter, and vesical tenesmus when
they pass out into the urethra. The cysts are usually crushed during

their passage from the kidney, and we find in the urine transparent

gelatinous masses (the sac-walls) and a little blood. Microscopic
examination reveals the characteristic booklets and lamellated mem-
branes of the sac. Later on infection occurs, which is attended by fever

and emaciation, terminating fatally in most cases (23 out of 29 cases,

Boeckel), spontaneous recovery being the exception.

Treatment.—The cysts should be opened by lumbar or transperitoneal

incision, the contents evacuated, and drainage maintained until the

cavity is closed. The opening in the cyst-wall must be united to the

skin. Lumbar incision, if practicable, is to be preferred. If the trans-

peritoneal route is chosen, the operation in two stages is preferable.

Le Dentu treated 9 cases and Wagner 28 cases in this manner, and all

the patients recovered; while out of 10 cases in which nephrectomy was
performed, Wagner reports 3 deaths, and of 11 cases of puncture alone

or puncture with injection of tincture of iodin, 3 were cured, 3 remained
unimproved, and 5 died.

Aneurism of the Renal Artery

Rovsing reports that only 9 well-described cases of aneurism of the

renal artery are to be found in the literature. The diagnosis was made
in none of these cases until an exploratory operation or autopsy revealed

the true character of the disease. If the aneurism is located on one of

the large intrarenal branches, the swelling is central and causes disten-

tion of the kidney. If it is an aneurism of the trunk of the renal artery.
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the tumor is located outside of the kidney in the hilus, and pushes the

kidney aside without making any change in the shape of the organ.

The symptoms are a rapidly increasing, tense or elastic tumor, with

a feeling of heaviness and pain which may radiate down to the testicle

of the same side. Pulsation has not been noted in any of the cases.

Diagnosis is practically impossible before an exploratory incision has

been made. The possibility of aneurism should be considered when,

subsequent to an injury in the region of the kidney, a tumor of con-

siderable size develops rapidly, with no hematuria, especially in patients

having arteriosclerosis or syphilis. The treatment is nephrectomy, after

ligation of the renal vessels as close to their origin as possible. Two
patients have been saved in this manner (Hochenegg, Hahn).

Cystonephrosis (Hydronephrosis; Pyonephrosis)

Dilatation of the urinary passages occurs above an obstruction to the

free flow of urine. It begins immediately above the point of stenosis,

and extends gradually backward toward the kidney. Thus, a stricture

of the bulbous portion of the urethra causes, first, dilatation of the mem-
branous urethra, next of the bladder, then of both ureters, and finally

of the pelvis and calices. If the obstruction is in or below the bladder,

the dilatation extends to both kidneys, while if the obstruction is located

in the ureter or above it, the dilatation will be limited to the kidney of

the affected side. If only one of the two branches of the ureter is oc-

cluded, a partial dilatation of the kidney takes place, which is limited to

the corresponding half of the organ. Dilatation of the pelvis and calices

above the ureter may be termed cystonephrosis. When no infection of

the retained urine has taken place, it contains a watery fluid and is

termed hydronephrosis. When infection has transformed the fluid into

pus, we speak of pyonephrosis.

(a) Remittent Cystonephrosis.—The most formidable enemies to kid-

ney tissue are retention and infection, and it is difficult to state which
of the two is the more formidable. Retention, if incomplete,—that is,

remittent,—may, I believe, be tolerated for a long time; if complete, it

is rapidly destructive.

In movable kidney with paroxysms of pain we find, upon microscopic

examination of apparently healthy kidney tissue, a glomerulonephritis

or interstitial nephritis. I do not know whether or not this is caused

by retention or venous congestion from torsion of the vessels in the hilus.

Whatever the cause may be, the development of the nephritis and slow

destruction of the glomeruli, and consequently of the secretory value of

the kidney, furnishes a probable argument for operations for replacement

of the kidney, for nephropexy, irrespective of and in addition to the symp-
tomatic relief obtained by it.

Remittent or beginning retention—and all retention is, in its early

stages, as a rule, remittent—is a condition in which we should always

consider the possibility of saving kidney tissue by reestablishment of the

free passage of the urine.
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The obstruction may be located in the cahces; in a branch of

the ureter; in the bottom of the pelvis or origin of the ureter, or in the

ureter.

Obstruction in the first two locations causes a local or partial cys-

tonephrosis, and demands, for the relief of the condition, bisection of the

kidney from its convex surface and division of the partition walls.

Stenosis at the exit of the ureter (valve formation, oblique implanta-

tion from unilateral dilatation) requires operations which vary in accord-

ance with the absence or presence of stricture at the upper end of the

ureter.

If there is no stricture at the upper end of the ureter, the valve forma-

tion may be overcome by a transpelvic operation (Fenger, Mynter,
Trendelenburg, Kiister).

If there is a stricture of the ureter at its exit from the pelvis, as may
be expected in infected cases, we may resort to extrapelvic operation,

plastic operation (Fenger), or resection (Kuster).

I have twice made the extrapelvic plastic operation, which has also

been done by Morris, Kelly, Maurice Richardson, and others. The
operation consists in division of the stricture up into the pelvis and down
into the ureter and transverse union of the longitudinal wound.

Resection of the strictured end of the ureter and implantation of its

upper or divided end into the pelvis has been done by Kuster.

If the stenosis or obstruction is located in the ureter, it must be dealt

with according to the laws laid down for surgery of the ureter.

There is one drawback or difficulty in the way of the development of

surgical treatment of renal retention when the obstruction is located in

the kidney and pelvis (to a less extent in the ureter), namely, that the

subject cannot be well studied by experiments on animals. We can

produce a stricture of the ureter, but we cannot artificially produce

valve formation and oblique implantation of the ureter in the pelvis,

nor can we cause obstruction in a branch of the ureter or in the calices.

Thus the best methods of operation and development of technic have to

be studied and perfected by operation on the relatively rare cases met
with in the human subject.

Are the results of these, so to speak, tentative, conservative opera-

tions permanent, or does relapse eventually occur?

In 4 of my cases no relapse occurred:

1. Woman: Valve formation, intrapelvic or transpelvic operation. No relapse six

years later.

2. Man: Stricture of upper end of ureter, extrapelvic operation. No relapse six

years later.

3. Man: Valve formation of lower branch of the ureter; extrapelvic operation; bi-

section of kidney; division of partition walls. No relapse after three years.

4. Woman: Excision of valve in ureter by my plastic operation. No relapse after

three years.

In 3 cases relapse occurred:
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1. Woman: Intrapelvic operation on valve formation without stricture. Relapse

of stenosis, occlusion of pelvic orifice. Nephrectomy one year later.

2. Man: Operated on by another surgeon; later on by myself; operation was

incomplete, failed, and nephrectomy was finally necessary.

3. Man: Stone in upper end of ureter removed by myself. One year later plastic

operation on ureter by another surgeon; six months later I found complete occlusion of

the ureter at site of second operation, and made another attempt at a plastic operation.

Patient still under treatment.

Beginning cases of open, intermittent, non-infected cystonephrosis,

when due to bending of the ureter in a floating kidney, may be treated

by nephropexy, provided the bend is found to straighten out when the

kidney is replaced. If no bend exists, the sac should be opened and the

obstruction sought for by exploring the ureter from its pelvic origin

down to the bladder. A valve or stricture may be remedied by a plastic

operation, or a stone may be removed from the ureter. If it is thus

possible to remove the cause, the kidney can be saved, and should be

saved if secreting kidney tissue still remains.

Injected, remittent cystonephrosis {pyonephrosis) must necessarily be

opened for drainage and examined as regards the removal of the ob-

struction, but here the question of removal of the kidney comes up, and
if suppurative nephritis, with multiple abscesses in the kidney tissue, is

found, nephrectomy should be done, but this is extremely rare.

(6) Stable, permanent, non-infected cystonephrosis (hydronephrosis)

has been treated by puncture, incision, and extirpation (nephrectomy).

Rovsing has collected from the literature 92 operations for hydro-

nephrosis, with the following results:

Re-
Operation. COVERY.

Puncture with drainage 1

Nephrotomy
Transperitoneal primary nephrec-
tomy 16

Transperitoneal secondary nephrec-
tomy 7

Lumbar primary nephrectomy. ... 18

Lumbar secondary nephrectomy ... 3

It will be seen from this table that puncture, even with drainage, is

insufficient, dangerous, and should be abandoned. Nephrectomy or

total extirpation of the hydronephrotic sac has given the best results,

and is the operation which should be employed in the majority of cases.

Transperitoneal nephrectomy was most often performed in cases in

which a large sac filled the abdomen, and a correct diagnosis was not

made before the operation. If it is known that a hydronephrosis is

present, the lumbar operation should probably always be done. If the

hydronephrotic sac contains no secreting kidney tissue, as is the case in

most of the very large hydronephroses, nephrectomy is indicated. A
large sac which is practically valueless as to secretion and is clad with

mucous membrane is very apt to become infected after nephrotomy and

Unim-
>ROVED. Died.

Total
Number of

Cases,

2 9 12

1.5 13 28

3 19

3 10

2 20
3
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drainage. It is almost impossible in such cases to prevent infection, and
Rovsing's statistics show that, out of 28 cases of nephrotomy, 13 pa-

tients died. In most cases of large, stable hydronephrosis we find the

other kidney sufiicient for the urinary secretion. This is demonstrated

by the fact that out of 52 cases of nephrectomy only 8 patients died.

In small recent stable hydronephroses, however, when kidney tissue

can be recognized in the walls of the sac, and when remittent evacuation,

found at first, has recently ceased, we may expect to find secreting kidney

tissue that is worth saving. Here nephrotomy should be tried and the

obstruction sought for. If the sac is too large to permit of finding the

ureter, we may wait for a few months until it has retracted. During
this time we must examine the quantity and quality of the urine ex-

creted daily from the lumbar opening. If the quantity is considerable,

the obstruction can be sought for and remedied by a secondary opera-

tion. If no urine is secreted, secondary nephrectomy should be done.

Exploratory Incision with Incision of Piece of Kidney Tissue
FOR Microscopic Examination

Exploratory incision, which is probably the most important conse-

quence of Morris' operation on healthy kidney tissue, has been developed

gradually by mistakes in diagnosis.

Kidneys which presented symptoms of pain, and even attacks of

simulated renal colic or hematuria, or both of these conditions combined,

were laid open under the diagnosis of stone or tumor, and none of these

conditions was found. The kidney was explored more or less thoroughly

by inspection, needle puncture division of capsule, division of capsule,

division of cortical substance, and even by bisection, laying open the

pelvis and calices.

As it was gradually recognized, according to Albarran, that this

operation was without danger, and as almost all authors agreed in this

regard, it was natural that it should be resorted to without hesitation.

It was still more commonly practised because it was found that in many
cases in which neither stone nor tumor was found, and in which no defin-

able disease of the kidney could be made out without microscopic exam-
ination, which at this time was not made, the operation relieved the pain

and hematuria and effected a symptomatic and often a permanent cure.

In the course of time, as exploratory incisions for pain and hematuria
became more frequent, and as the kidneys were more closely observed,

some slight pathologic conditions were often found to account for the

symptoms as well as for the cure of certain of these cases by exploratory

incision. Thus, Tiffany found a cicatrix in the upper lobe of the kidney;

Barker, oxalate-of-lime crystals; Abbe, gravel in a calyx, and Lauen-
stein, dilatation of pelvis and consequently retention.

In cases of the so-called hemophilia of the kidney, for which, since

the celebrated case of Senator, the kidney has five times been extirpated,

Albarran believes that a careful microscopic examination would often

demonstrate the presence of nephritis. In chronic nephritis we may
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have unilateral hematuria, as in the infectious nephritis following

la grippe.

To relieve the tension caused by pressure in some forms of albumi-

nuria, probably due to non-surgical nephritis, Reginald Harrison advised,

in 1896, exploratory operation with puncture or division of the albu-

gineous capsule. With the same object in view, Le Dentu, as early as

1881, and Lambret, in 1897, found relief of symptoms due to division

of the capsule along the convex border of the kidney by the knife or

Paquelin cautery.

To make exploratory incision complete as to its diagnostic value,

which may go hand in hand with and be as important as its therapeutic

value, it is essential to excise a small piece of kidney tissue for micro-

scopic examination. This has been my custom for years. It is often

impossible, when we have the divided kidney in our hands, to make a

correct diagnosis of the apparently healthy kidney tissue with the naked
eye. This has been well demonstrated by a series of 7 cases operated

upon by Oscar Bloch, 4 of which I will briefly mention:

Case I.—Diagnosis before operation: Stone, slight pyelitis, movable kidney, or

neoplasm.

Diagnosis during or after operation: Beginning diffuse sarcoma (malignant tumor).

Diagnosis after microscopic examination of excised renal tissue: Slight nephritis

with microbes.

Case II.—Right renal pains for eight years at intervals first of one month, later of

a few days only.

Diagnosis before operation: Doubtful whether or not renal disease exists.

Diagnosis after nephrotomy and digital exploration of pelvis and calices: Chronic,

adhesive perinephritis; uncertain renal disease.

Diagnosis after microscopic examination: Parenchymatous and interstitial nephritis.

One year later the patient was suffering no pain and was in perfect health.

Case III.—Diagnosis before operation: Deep peritoneal or retroperitoneal abscess

on right side.

Diagnosis after lumbar incision and evacuation of 1400 c.c. of pus: Uncertain as to

location and nature of abscess.

Diagnosis after microscopic examination of piece of sac: Pyonephrosis (uriniferous

canals and tubules found in wall of sac).

C.^^SE IV.—Diagnosis before operation, but after puncture which evacuated old pus:

Pyonephrosis of long standing, with closed ureter.

Diagnosis after operation. Chronic nephritis (yellowish cortical substance; indis-

tinct border-line between cortex and pyramids).

Diagnosis after microscopic examination: Normal kidney.

The tumor in this case was a cyst of the spleen.

Albarran reports a case of a man of fifty-one who had had nephritic

colic for a year, after which hematuria appeared. Upon cystoscopic

examination blood was found to issue from the right kidney. Diagnosis

:

Stone or neoplasm (not tuberculosis).

Operation: Exploratory nephrotomy, kidney slightly enlarged,

pelvis and calices somewhat dilated and flaccid. Opening through

kidney into the pelvis; digital exploration found no stone, "but the finger
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brings out some fragments resembling false membrane." A bougie

introdu<ced through the kidney passed down freely into the ureter.

Wound and kidney closed by catgut sutures and healed by first intention.

Microscopic examination: The false membrane showed carcinoma.

The kidney was removed thirty-one days later, and the patient re-

covered.

As regards the technic of exploratory incision, it may be said that

the kidney should be exposed by a lumbar incision, the condition of the

adipose and fibrous capsules noted, the kidney liberated in the usual

manner for palpation and inspection, needle puncture if stone is sus-

pected, the fibrous capsule divided longitudinally along the free border

of the kidney as far as is deemed necessary by the operator.

Hemorrhage is controlled by digital compression of the hilus by an
assistant or by a clamp. The cortical substance is divided by the knife

or cautery, the knife being preferable, as it gives a natural view of the

cut surface; if it is considered necessary, the division may be prolonged

through the pyramids into the pelvis, which is then examined by digital

exploration. If it is deemed necessary to expose the pelvis to ocular

inspection, incision is prolonged through both poles, so that finally the

kidney is completely bisected ("Sektionschnitt" of the Germans).

The hemorrhage, which usually recurs as soon as compression of the

hilus vessels is released, is best stopped by reuniting the bisected kidney

by deep and superficial sutures. In an aseptic kidney this can always

be done ; but when there is suppuration in the pelvis and calices and the

kidney is, consequently, infected, it is wiser to stop the hemorrhage by
packing with sterile gauze after only partial union of the bisected kid-

ney.

There is no question that exploratory incision, bisection of the kidney,

and microscopic examination of a piece of its tissue is the court of ulti-

mate appeal in diagnosis. The question naturally arises, whether there

is any danger following division of a healthy or only slightly diseased

kidney. The danger of infection from without seems to be minimal with

our present operative technic, and, in fact, so high an authority as Al-

barran does not hesitate to aver that the operation is devoid of danger
("ne presente ancun danger").

While I believe that the danger is minimal, still there are two cases

on record, and these are, so far as I know, the only ones of the large

number of exploratory incisions made which have presented a peculiarly

flangerous consequence; namely, gangrene of the kidney tissue.

Case I.

—

Nephrolithotomy. Stone in pelvis. Primary suture of kidney. Hemorrhage

eighth day. Local gangrene of kidney. Nephrectomy. Death.

A. B., male, forty-four years of age, was admitted to the hospital in my service on May
'2.'), 189;}. Family history negative. Patient's general health was fair until the present

trouble Ijegan, three years before. In August, 1890, after prolonged driving over rough

roads, he was seized with severe pain in the right testicle, accompanied by vomiting.

The pain gradually disappeared, and was entirely gone in about two days. Toward the

close of the attack he felt slight pain in the region of the kidney. During the next two
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years he had several attacks, usually occurring after severe or prolonged exercise. Fol-

lowing April, 1893, he had almost constant pain, localized in the region of the right kidney,

the pain extending at times down the right leg as far as the foot. No apparent hematuria.

Under the microscope the urine was found to contain some blood-corpuscles and pus-cells,

but no albumin. The patient had lost about 25 pounds in weight during the last year.

Examination.—The patient looked reasonably healthy and well nourished, the color

of his face being neither rosy nor extremely pale; no tumor can be felt; slight tenderness

upon pressure in the lumbar region; no tenderness on rectal examination of the ureter.

Operation.—Under ether narcosis an incision was made, from % inch below and par-

allel to the twelfth rib through the skin, latissimus dorsi, and abdominal muscles. After

dividing the tendon of the transversalis, a mass of paraperitoneal adipose tissue the size

of a goose-egg bulged out in the wound. After pressing this aside by piercing it with dis-

secting forceps, I reached the retroperitoneal thin fascia covering the adipose capsule of

the kidney.

At first I could not feel the kidney, and as the operating space was small, I divided

the quadratus lumborum transversely back to the extensor dorsi, and finally reached the

lower end of the kidney.

The adipose capsule was thick, and so adherent in places that it was necessary to

prolong the incision so as to insert the entire left hand. The kidney was then brought

down into the wound, but nothing abnormal could be seen or felt on its surface, nor could

any stones be felt in the pelvis.

Exploration from the convex surface of the kidney by a needle inserted upward, in-

ward, and downward was negative as to stone, cavity, or urine. A piece of the cortex

was excised for microscopic examination.

I next made an incision 2 inches long on the convex surface of the kidney; the inci-

sion was followed by considerable hemorrhage. It was so difficult to find the cavity of

the pelvis that I lifted up the kidney, and there saw the ureter on the posterior surface, not

dilated, and with no stones in its upper portion. I then succeeded in reaching the pelvis

from the convex surface of the kidney. Examination of the pelvis with a steel urethral

sound disclosed no stone, nor could any stone be found on digital examination, but I

could feel grating after a flexible lead catheter had been passed in various directions

in the lower end of the kidney.

I then extracted the stone, which was oval, flat, with a roughened, crystallized surface,

and was 1.5 cm. in diameter and 0.5 cm. thick. No more stones could be found on explora-

tion.

A flexible bougie was next introduced into the ureter, and passed down into the blad-

der without obstruction.

I now proceeded to close the wound in the kidney. The hemorrhage was so profuse

that it was necessary to compress the lips of the kidney wound continuously, as every

time the compression was removed the blood welled up. I then attempted, without suc-

cess, to compress the vessels in the hilus. The hemorrhage was finally checked by the

insertion of four deep sutures, and the closure of the kidney wound was completed by

inserting two surface sutures. The adipose capsule was then drawn over the kidney and

drains inserted down to the kidney surface. The divided muscles were next united in

inverse order, and the skin sutured down to the point of insertion of the drainage-tube,

and the usual dressings applied. The patient did well for six days, when hematuria and

rise in temperature appeared. After this condition had increased for three days I reopened

the lumbar wound and the wound in the kidney, and packed the latter down to the pelvis.

This checked the hemorrhage, but the temperature continued to rise, and in two or three

days reached 104° F. As a last resort I made nephrectomy. The operation occupied only

a few minutes, but the patient died ten minutes later.

In the removed kidney was found a cuneiform, gangrenous infarction; about 1 cubic



974 COLLECTED WORKS OF CHRISTL\N FENGER, M.D.

inch of the kidney tissue was gangrenous and was beginning to separate, thus giving rise

to the secondary hemorrhage.

In the second case the whole kidney was gangrenous and the patient survived.

Case VII (Bloch).—Diagnosis before operation: Acute suppurative pyelonephritis

of two months' standing, renal tumor, pyuria, fever, probably stone in kidney.

Operation: Nephrotomy; incision in kidney 23^ inches long. No stone found on

digital exploration of pelvis. Hemorrhage profuse, stopped by packing, but returned

when packing was removed. A pack of gauze was, therefore, left in the kidney wound.

Microscopic examination of the excised tissue revealed infiltration of leukocytes,

interstitial nephritis, and parenchymatous degeneration of the epithelium.

Two days after the operation the tampon was removed and serious hemorrhage fol-

lowed, necessitating reopening of the outer wound. Ten days later gangrene of the whole

kidney, which came away in shreds during the following two weeks, and the patient re-

covered.

In my case of gangrene the supposedly healthy kidney tissue was
sutured closely. I attributed the gangrene to the deep sutures, and in-

tended, in future cases, to abandon deep suturing and substitute pack-
ing. Now, however, as shown in Bloch's case, as gangrene may set in

after either packing or suturing of slightly diseased kidney tissue, and
as greatly diseased kidney tissue, as in pyonephrosis of all degrees, may
be divided without gangrene, we may conclude that the cause of gan-

grene is unknown. These rare cases surely do not contraindicate ex-

ploratory operations on the kidney in general.

Narcosis

The position of the patient, who is placed on the left side with a pad
under the costo-iliac space, causes some embarrassment of the respira-

tory movements of the thorax and some difficulty to the anesthetizer,

because the face rests with one side on the table, thus making it difficult

to watch the pupils and to manage the tongue.

As regards the choice of anesthetics as between ether and chloro-

form, after the use of both of which albuminuria and cylinders or cylin-

droids have sometimes been found in the urine, the investigations of

Wood and others seem to favor the use of ether. Albuminuria followed

the use of chloroform in 11.5 per cent, of the cases, and of ether in 6.9

per cent. Cylinders were found after the use of chloroform in 34.8 per
cent., and after ether in 24.6 per cent., of the cases.

Repeated narcoses at intervals of a few days should be avoided.

An examination in narcosis for diagnostic purposes should not be made,
therefore, a few days before operation.

Treatment of the Operation Wound
Solutions of sublimate and carbolic acid should never be used in

these cases, as they have a destructive effect on the kidney tissue, caus-

ing albuminuria and hemoglobinuria respectively. When irrigation is
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required, sterilized water, boric acid, or physiologic salt solution should

be used. The avoidance of the use of iodoform either for dusting over

the wound, or iodoform gauze for packing or dressing, is equally impor-

tant. The experiments of Stubenrauch have proved that even small

quantities of iodoform applied locally to kidney tissue cause extensive

fatty and parenchymatous degeneration of the renal epithelial cells.

In general iodoform intoxication similar extensive degeneration is found

in both kidneys and liver. Fatal iodoform poisoning following nephrec-

tomy has been reported by Israel and others. In these cases the wound
cavity had been packed with iodoform gauze, and the autopsy showed
fatty degeneration of the remaining kidney.



SURGERY OF THE KIDNEY

Anatomy.—The kidneys are situated in the deepest part of the

abdominal cavity, behind the peritoneum.

The twelfth rib divides the kidney into an upper and a lower half.

The inner border of the kidney rests on the outer border of the psoas

muscle; the remainder of the kidney lies on the lumbar fascia, which

covers the quadratus lumborum. The outer border of the kidney lies

2 or 3 cm. (^ to Ij^ inches) external to the quadratus lumborum (Fig.

176).

Anomalies.

—

Absence of Kidney.—One kidney may be absent, the anomaly occur-

ring in 1 out of 4000 cases (Morris). Rovsing believes this estimate too large. Beumer

collected from the literature between 1853 and 1870, 48 cases, in 44 of which the kidney was

entirely absent, and in the remainder existed only as a rudiment. A number of fatal opera-

tions due to ignorance of this condition are on record.

Anomalies in Shape.—The union of the two kidneys, forming the " horseshoe-shaped

kidney" or one of its varieties, is more easily detected before or during an operation, as

the organ is located in the median line, on the anterior surface of the vertebral column.

Anomalies in Position.—A kidney may be located in the small pelvis, and here, in

case of pyonephrosis, may be difficult to remove or to operate upon.

Physiology.—The normal quantity of urine in adult males is 1000

to 1500 c.c. (2.1 to 3.2 pints); in adult females, 900 to 1200 c.c. (1.9 to

2.5 pints). It has a specific gravity of 1.015 to 1.025, and 30 to 40 grams

(463 to 617 grains) of urea are excreted in the twenty-four hours.

If the quantity of urea is decreased to one-third of the normal, the

individual is near the danger-point, and the slightest surgical operation

will cause a further decrease, followed by fatal uremia.

Tuffier's experiments on dogs have demonstrated that the minimum amount of healthy

kidney tissue necessary for life is 1 to Ij^ grams (15 to 23 grains) for each kilogram (2.2

pounds) of body weight. An adult man should have 300 grams (9.6 ounces Troy) of kid-

ney tissue; if his weight is 75 kilograms, or 150 pounds, he needs only 75 to 112 grams

(2.4 to 3.6 ounces Troy) of the 300 grams of kidney tissue; that is, he can spare two-thirds

or three-fourths of the normal amount of kidney tissue before crossing the danger-line; and

he may live in perfect or relative health for years during the destruction of the kidneys,

until the last fourth is reached and sudden uremia sets in.

When the amount of kidney tissue approaches the lowest limit, the

quantity of urea diminishes, although the amount of urine may still be
normal. It is, therefore, a matter of vital necessity to examine the urine

for urea before operating.

*The International Text-book of Surgery, 1902, vol. ii, second edition, pp. 600-639.

976
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Compensatory hypertrophy or regeneration of kidney tissue of a healthy kidney, when

its fellow has been removed or destroyed by disease, has been studied experimentally by

Tuffier. After extirpation of one kidney he removed by successive partial operations por-

tions of the remaining kidney, aggregating in all the weight of the kidney first removed.

From this he concludes that, as a quantity of kidney tissue equal to both kidneys was

removed without disturbing the health of the animal, at least the necessary one-fourth of

the kidney tissue must have been formed by regeneration of compensatory hypertrophy.

Examination and Diagnosis.—Inspection in the dorsal or knee-

elbow position may reveal a swelling, which begins at the lateral

border of the extensor dorsi communis and extends from under the

border of the ribs obliquely downward toward the symphysis.

Fig. 176.

—

Mc, Trapezius; Mid, latissimus dorsi; Sp, sacrolumbalis; Ql, quadratus lumborum; Oe,
obliquus extermis; Oi, obliquus internus; Tf, transversalis; FW, lumbodorsalis fascia; i?, kidney; C, descend-
ng colon (from Esmarch and Kowalzig's Surgical Technic).

Palpation.—A normal kidney in normal position cannot be palpated;

but if displaced or enlarged, it can be felt in the costo-iliac space by
bimanual examination with the patient in either the dorsal position, the

thorax elevated and the legs flexed, or in a half-sitting position, or else

lying on the side opposite to the affected kidney. The enlarged kidney

can be palpated between one hand in the lumbar region and the other

hand on the abdomen, pushed gently up under the border of the ribs.

In this position the kidney can usually be moved between the hands.

Narcosis is often necessary for this manipulation.

The so-called hallottement (Guyon) is as follows: The one hand in

62
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the lumbar region makes sudden, short, quick pushes from behind for-

ward, tossing the kidney against the hand on the abdomen.

Abdominal Percussion.—As the colon usually passes over the an-

terior surface of the kidney, an area of tympanitic percussion, when
found, is a proof that the location of the tumor is retroperitoneal,

although in some cases the colon may be pushed aside, and the tumor
will show dull percussion over its entire surface.

Percussion of the lumbar region is uncertain.

Direct palpation of the kidney, when it is necessary to establish its

presence, has been made through an abdominal incision (Knowsley

Fig. 177.—Relation of the kidneys as viewed through the lumbar wall. The two dark-shaded parts indi-
cate the liver to the right, the spleen on the left; in front of the vertebral column the black tint represents
the vena cava; the twelfth rib is longer than usual (after Farabeuf ).

Thornton), This procedure is attended with risk of peritonitis. Pal-

pation of the kidney through a lumbar (extraperitoneal) incision is not
dangerous, and is a more satisfactory procedure.

Examination of Urine.—Examination of the collected urine must be
made without delay, as the urine changes rapidly by decomposition.

It should be noted whether the reaction is acid, alkaline, or neutral.

Microscopic examination, after sedimentation, by means of the centri-

fuge, may reveal red blood-corpuscles, white corpuscles, pus-cells, crys-

tals, cylinders, and epithelial cells from the urinary tract, or, very rarely.
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abnormal cells from tumors. Chemical examination should be made
for albumin, blood, and sugar. If the filtrated purulent urine contains

much albumin, disease of the kidney must be suspected, since the longer

the pus-cells remain in the urine, the more of them will be dissolved.

As an aid in the differentiation between disease of the bladder and

of the kidney, and in order to ascertain from which kidney the blood

or pus is excreted, resort is made to cystoscopy. Direct cystoscopy

through a tube, the light being thrown into the bladder, previously

distended with air, from a head-mirror, as practised by Kelly, is useful

in women. Indirect cystoscopy is made by means of Nitze's cystoscope,

in which an electric lamp illuminates the wall of the bladder previously

filled with water. In suppurative renal diseases, as a general rule, it

may be stated that lesions of the bladder-wall are most marked around

the ureteral orifice corresponding to the diseased kidney.

To collect the urine separately from each ureter we resort to cathe-

terization of the ureter by means of a long, fine, flexible, ureteral cathe-

ter, inserted by the aid of the cystoscope.

In contemplated operation upon one kidney the determination of

the efficiency of the opposite one is of paramount importance. While

there is no certain and accurate means of establishing this point, some
indication of the physiologic activity of the kidney may be ascer-

tained by means of cryoscopy and the methylene-blue test. In health

the freezing-point of the blood is almost constant, being at or near
— 56° C. In renal insufficiency it varies between —58° C. and —60° C.

But there are other conditions, such as abdominal tumors and uncom-
pensated heart disease, which also alter the relations, and must, there-

fore, be taken into account. Cryoscopy gives more accurate informa-

tion when it is applied to the separated urines. If the freezing-point of

the urine on the side opposite to that of the diseased kidney shows a

freezing-point of —9° C. or less, renal insufficiency is indicated, and
the operation should not be done (Kiimmell).

The methylene-blue test consists in injecting a solution of methy-

lene-blue subcutaneously. If a healthy kidney is present, the blue

coloration of the urine produced by the elimination of the dye should

appear in the urine at the end of an hour, and should increase in intensity

for several hours, when it should diminish and disappear after thirty-six

to forty-eight hours.

Direct examination of the kidney through an extraperitoneal (lum-

bar) incision is the last step in a positive diagnosis. When the surface

of the kidney has been laid bare, we may palpate or aspirate, as in

cystonephrosis and stone, or excise a piece of kidney tissue for micro-

scopic examination; or we may bisect the organ longitudinally down
into the pelvis, as in case of stones in the calices, stenosis, valve forma-

tion, or abscess. As the blood-supply of the kidney is arranged in two
planes, an anterior and a posterior, following the division of the arteries,

and as the line of division is situated a little posterior to the median
line of the kidney, the best incision is at this point. Such a cut will

enter just anterior to the posterior pyramids, and will expose the whole
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pelvis (Zondek and Brodel). Should there be much hemorrhage, it

may be controlled by compression of the renal vessels with the fingers

or by an intestinal compressor, or directly by packing with gauze.

Floating Kidney (Ren Mobilis).—When the fixation apparatus

of the kidney becomes defective, the organ becomes movable and sinks

downward and forward in the abdomen. This condition was found in

0.2 per cent, of autopsies by Ebstein, and in 2,2 per cent, of the patients

by Skorchewsky. It is more common in women than in men: Lance-
reaux gives the proportion as 55 women to 5 men. It is found four

times as often on the right side as on the left, probably because the

heavy liver pushes the right kidney out of place. Movable kidney is

usually found in patients from twenty to forty years of age. It is said

to be caused by atrophy of the adipose capsule, by repeated pregnancies.

Fig. 178.—Tuffier's operation. Fig. 179.—Result of Tuffier's operation.

by enteroptosis, when the displaced intestine makes traction on the

kidney, and by pressure on the waist, due to the corset or skirt-string.

It is seldom caused by traumatism. Enteroptosis is present in 29.5 per

cent, of the cases of floating kidney (Godart-Danhieut) . The downward
displacement of the kidney may result in circulatory disturbances by
reason of traction on the vessels, and in retention of urine, due to bend-
ing of the upper end of the ureter.

The symptoms of floating kidney are a falling or sinking sensation,

or a feeling of heaviness in the side, and pain, either steady or paroxys-

mal, from torsion of the vessels or ureter. A fact of great diagnostic

importance is the disappearance of the pain when the patient lies down
and the kidney returns to its proper place. Digestive disturbances

consequent upon the enteroptosis, neurasthenia, varices, and hemor-
rhoids are found in many cases. Floating kidney may sometimes lead
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to Bright's disease, and Edebohls has shown that anchoring the kidney

will cause a disappearance of casts in the urine.

The diagnosis is made by bimanual palpation, when a smooth, mov-
able tumor, shaped like the kidney, is felt and can be easily pushed up
in place. The tumor is in some cases painless; in other cases tender on
pressure. It is of the size of the kidney, unless bending of the ureter

has caused retention and dilatation of the pelvis and calices. The
tumor may increase to double the size of the kidney during an attack

of pain; that is, retention, or during menstruation.

The prognosis is good as to life, but spontaneous cure is not to be

expected.

Treatment.—The treatment of floating kidney by means of abdominal

supporters is sometimes successful as a palliative measure. It is useless

to try to keep the kidney in place by means of a pad under the ribs, for

the kidney will inevitably slip past it. The cases most amenable to

treatment by the abdominal supporter are those complicated with en-

teroptosis. General tonic and systemic treatment should also be ad-

vised, in the hope of restoring the adipose tissue around the kidney, in

which event a cure may sometimes follow. If this treatment fails, the

operation of nephrorrhaphy or nephropexy, which was first made by
E. Hahn in 1887, should be performed. The operation is as follows:

After lumbar incision and division of the capsule, the kidney is laid bare,

pushed up into its normal location, and the fibrous capsule, together with

a layer of the cortical substance, united with the fascia and outer perios-

teum of the twelfth rib by three or more silk sutures. To avoid relapse,

however, it is advisable to follow the suggestion of Tuffier, who, in addi-

tion to the sutures, dissects out a flap of the fibrous capsule 2 cm. broad

and of the length of the kidney, and unites this flap with the borders of

the divided muscles. Nephrorrhaphy has a mortality of about 1 per

cent, to 1.8 per cent.; about 65 per cent, of permanent cures; in 10 per

cent, of the cases improvement takes place, and relapses occur in 22 per

cent, of the cases. Following the operation, pain is relieved in 90 per

cent, of the cases (Morris), but dyspeptic and bowel symptoms are

relieved in only 50 per cent, of the cases (Tuffier).

The Cure of Chronic Bright's Disease by Operation.—This

has been brought forward by Edebohls. He noticed that nephropexy

in cases in which chronic Bright's disease existed was followed by dis-

appearance of casts and albumin, and the idea suggested itself to him
that disturbance in circulation was the cause of the inflammatory de-

rangement in the kidney. Sixteen cases of movable kidney associated

with chronic Bright's disease were operated upon by him with the

result that a cure followed in all, the duration of the cure being from six

months to ten years. Acting upon this suggestion, further progress

was made when Edebohls deliberately cut down upon the kidney,

incised the capsule along the convex border, and stripped the capsule

to the hilum of the kidney. The idea was to create a new blood-supply,

by inflammatory anastomosis, between the raw kidney surface and the

fatty capsule. While results cannot be stated, owing to the recent date
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of the operations, it has been shown that immediate and rapid improve-

ment has followed the operation; even patients far advanced in the

disease, with cardiac hypertrophy and uremic symptoms, have been

much benefited. Enough time, however, has not elapsed to enable one

to give the operation its proper position in surgery.

Trauma of the Kidney.—Contusion.—Traumatic subcutaneous

rupture of the kidney is caused by direct violence, either from a small

body through the iliocostal space, as, for instance, a wagon-wheel, the

kick of a horse, a fall against a rail or the edge of a table, etc. ; or by a

large body striking the abdomen with such force as to break the ribs or

pelvic bones before reaching the well-protected kidney. The kidney is

thus squeezed between the object and the twelfth rib or the transverse

process of the first lumbar vertebra. The extent of the rupture may
vary from a small, subcapsular tear to complete bursting of the organ.

The rupture is ordinarily stellate and transverse, and extends through

the capsule into the pelvis. The resultant hemorrhage may be limited

to the kidney tissue and capsule, or the blood may flow down the ureter

or may enter the abdominal cavity through a tear in the peritoneum.

In case of a small rupture the blood is absorbed in a few weeks, leaving

a cicatrix which shuts off the divided urinary tubules. This causes

atrophy of the cortical portion of the obstructed canal; consequently

the greater the number of the canals divided, the greater the loss of

cortical substance. A completely ruptured kidney will shrink until it

becomes a useless lump of connective tissue.

Symptoms.—Shock is common; but if persistent, is probably due to

intraperitoneal hemorrhage or to injury to other abdominal organs.

The pain in the kidney extends down along the ureter. Sometimes renal

colic, due to coagula in the ureter, and attended by vomiting, is present.

Hematuria is almost a constant symptom, being absent in only 8 per

cent, of the cases, as when the rupture is cortical or when the ureter is

crushed or obliterated. The hemorrhage usually ceases in from two to

five days; it is rarely persistent or remittent, or so considerable as to

cause anemia. Anuria, which is a grave complication, or oliguria, is

common during the first forty-eight hours, and is then followed by
polyuria. The tumor is small if the rupture is intrarenal; when peri-

renal, it is larger and more diffuse, and is due to an accumulation of

blood and urine outside of the kidney. In aseptic cases there is a slight

rise in temperature from 100° to 102° F. This gradually decreases

after a few days. If infection takes place, as often occurs from an in-

fected catheter, or, more rarely, from preexisting cystitis or microbes

in the circulation, chill and increasing temperature up to 104° F., with

pain and pyuria, may supervene. This is a grave complication, and has

a mortality of 47 per cent.

Prognosis.—If the rupture is limited to one kidney, the mortality is

22 per cent. (Rovsing); when complicated with fractures or injuries of

other organs, the mortality is increased to 87 per cent. Primary hem-
orrhage caused death in 6 and secondary hemorrhage in 4 of 71 cases

(Maas). Delbet collected 319 cases of contused kidney. In 225 of
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these no surgical treatment was given; the mortality was 46.8 per cent.

In 50 of the other cases some operation was performed—puncture,

partial nephrectomy, or incision; there were 48 cures and 2 deaths. In

the remaining 44 cases primary or secondary nephrectomy was done,

with a mortality of 25 per cent.

Treatment.—The treatment should be purely symptomatic from the

first. Absolute rest in bed for three weeks is essential to avoid the

danger of secondary hemorrhage. Stimulants should be given during

the period of shock, and morphin for the pain. Local application of

cold (ice-bag) is often employed; and Tuffier recommends compression

of the costo-iliac space by a pad of cotton held in place by a flannel

bandage. The patient should be put on light liquid diet. Ergot, ace-

tate of lead, or other hemostatics may be employed. It is important to

avoid the use of the catheter; or, if the catheter must be used, it is abso-

lutely essential to secure asepsis. Operation should not be performed

unless indicated. Hematuria in itself is rarely an indication. But
severe hemorrhage, especially if intraperitoneal, with extravasation of

urine into the peritoneal cavity, is an urgent indication. If the kidney

is found crushed, it should be removed. Hemorrhage from a large vessel

may be stopped by ligature or tampon. Secondary interference is indi-

cated by anuria, gradually increasing subperitoneal hemorrhage, and
also by persistent hematuria; if hematuria comes on secondarily after

a lapse of time during which it has temporarily ceased, operation may
be seriously thought of. Infection may require evacuation of pus by
nephrotomy, followed by drainage; or nephrectomy, if the greater part

of the kidney tissue is destroyed or if the kidney is the seat of multiple

abscesses.

Wounds of the Kidney.—Wounds of the kidney are rarely observed

in time of peace. Punctured wounds by the stiletto or rapier are rare

and heal readily. Incised wounds by the saber or knife are also rare,

but gunshot wounds are more common. Hemorrhage is considerable

only in incised wounds or when large vessels are divided; in punctured

and gunshot wounds the hemorrhage is usually slight. An aseptic

incised wound will heal in about seven days. Infection and extravasa-

tion of urine do not occur unless the pelvis has been opened. The
blood-clot which fills the wound is absorbed in from two to seven days,

and is replaced by granulation tissue. The amount of kidney tissue

lost by atrophy depends upon the number of tubules divided. Thus, a

longitudinal wound on the anterior or posterior surface of the kidney

causes more atrophy than either a longitudinal wound along the convex

border, which is attended by slight hemorrhage, or a transverse wound,
which is followed by a greater hemorrhage. An incision parallel to the

course of the uriniferous tubules divides the smallest possible number.

Gunshot wounds heal readily and an aseptic bullet may become encap-

sulated and cause no disturbance. Infection leading to local or diffuse

suppuration disturbs the process of healing, and the danger of sepsis

makes the course protracted and serious.

Symptoms.—Shock is observed, especially in gunshot wounds. The
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external wound may be in the lumbar region over the kidney or at a

distance from it. The hemorrhage may be internal if large vessels are

divided, or external and abundant, but is usually not fatal in incised

wounds. Secondary hemorrhage is due to infection only. Urine exudes

from the wound only when the pelvis has been opened, and when its

passage through the wound is more easy than through the ureter. It

was seen in 23 per cent, of gunshot wounds, and in only 3 per cent, of

incised wounds. The a:-ray may be of assistance in locating a bullet.

Hemorrhage from gunshot wounds is generally retroperitoneal, and
the resulting hematoma may be large (Keen). Pain may be absentfrom
the outset; if it appears on the second or third day, it usually signifies

peritonitis; if on the eighth to the tenth day, it means infection of a

cavity containing blood and urine. Hematuria is a pathognomonic
symptom, but is absent in 42 per cent, of the cases; it is common in

gunshot wounds because the pelvis has been opened.

Complication with injuries to other organs, as, for instance, the lungs,

liver, spleen, or intestines, must be carefully considered. The kidney

may be found prolapsed into or outside of an incised wound; if viable,

it should be disinfected and replaced. Infection of the extravasated

blood and urine through the wound or from catheterization will cause

pain, fever, and increase of the lumbar swelling, and calls for prompt
evacuation and drainage. Peritonitis is common in gunshot wounds,

and may also be caused by infection.

The prognosis is doubtful. A mortality of 60 per cent, for all cases

is reduced to 31.5 per cent, in the uncomplicated wounds (Rovsing).

Gunshot wounds are more grave, having a mortality of 42 per cent.;

while incised and punctured wounds are attended by a mortality of only

26 per cent.

Treatment.—Gunshot wounds should be sealed after thoroughly

cleansing the skin, and the patient should be kept in bed for at least

three weeks. If a large swelling and symptoms of anemia appear, the

kidney should be laid bare, and the hemorrhage stopped by ligature or

tampon; or nephrectomy should be made if the renal vessels are injured.

Incised wounds with external hemorrhage should be freely opened and
the kidney examined. If the wound is aseptic, the kidney can be

sutured; if infected, the hemorrhage should be stopped by packing, and
the wound united later on by secondary suture. If urine exudes, drain-

age is required. If infection of the accumulated blood and urine occurs,

as indicated by onset of fever, pain, and increased lumbar swelling after

eight or ten days, free incision (nephrotomy) or, eventually, nephrec-

tomy, must be made. The hematuria almost always stops spontane-

ously; but if it persists despite rest and ergot, and if copious, the patient's

life may be saved by nephrectomy (in 5 out of 6 cases, Tuffier). If the

bladder is filled with coagula, causing vesical retention, catheteriza-

tion is usually resorted to; but this is difficult, as the clots usually oc-

chide the eye of the catheter. It is better, therefore, to use Bigelow's

litholapaxy evacuator. If this procedure is unsuccessful, suprapubic

puncture and aspiration of the urine and liquid blood may be of assist-
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ance for the few days required for the crumbling of the coagula. If

aspiration is tried in vain, the bladder must be opened, either by perineal

section or, preferably, perhaps, by epicystotomy.

Renal Calculus (Nephrolithiasis).—Stones are found in the paren-

chyma, the calices, and the pelvis of the kidney. The small concre-

tions, sand, or gravel, which easily pass out with the urine, belong to the

field of internal medicine; and it is not until the concretions become so

large that they cannot pass out from the calices or pelvis that the aid

of surgery is invoked.

In 50 per cent, of the cases only a single stone is found, and in the remaining half

ordinarily 2 to 10, and occasionally many (200) small stones are found. The size varies

in uric-acid and oxalate-of-lime stones from that of a hazelnut to that of a walnut; the

phosphatic stones are much larger. The weight varies from 10 to 1000 grains. The shape

of renal stones depends, as does the shape of vesical calculi, first on the form of the crystal.

Thus, a uric-acid stone is oval, and an oxalate-of-lime stone spheric. The shape depends,

in the second place, upon the shape of the cavity in which it is located. Thus, in the

ureter we find cylindric stones; in the ureteral portion of the pelvis, where the ureter

divides into two branches, a Y" or heart-shaped stone; in a calyx, an hour-glass-shaped

stone, part of which is in the calyx and part in the pelvis; and, finally, when a stone fills

both pelvis and calices, it will be coral-shaped, having a stem corresponding to the pelvis

and branches corresponding to the calices. The physical characteristics of stones vary

with their composition. Thus, uric-acid and urate stones are yellow or reddish, hard,

smooth, or finely granulated; oxalate-of-lime stones are chocolate-colored, hard, rough,

and nodular, the color depending upon a covering of blood-pigment; the phosphatic stones

are gray or white, soft and friable. We often find a nucleus of one substance surrounded

by concentric layers of other substances.

Stones in the kidney are found at all ages, and with equal frequency, in both sexes.

There is no difference as to frequency between the right and the left kidney. Fortunately,

the disease is limited to one kidney in most cases. Dickinson found bilateral lithiasis in

only 11 out of 59 cases.

The cause of stone-formation is not well understood. Urate stones seem to be heredi-

tary and coexistent with uric arthritis throughout several generations. There are three

theories as to their formation. The old theory is that an anomaly in metabolism causes

the urine to deposit the elements of the stone around dead cells from a catarrhal inflam-

mation of the mucosa (Ebstein). Galippe considers that they may be caused by microbes

in the urine. Stones may also be formed around small blood-clots or other foreign bodies

as nuclei. If the urine is acid, we find uric and oxalate calculi; if it is alkaline, phosphate

and carbonate-of-lime stones are formed.

Pathologic Anatomy of the Calculous Kidney.—A stone may exist in the kidney for as

many as thirty years and do no harm to the secreting tissue, provided it does not cause ob-

struction or infection. A stone in the pelvis at the ureteral orifice is liable to cause a variable

degree of obstruction, retention of urine, and dilatation of the pelvis and calices, with

gradual atrophy of the kidney substance from interstitial nephritis. Infection may occur

by invasion of microbes, either from the bladder or, more commonly, from the circulation.

The stone wounds the mucosa, microorganisms from the blood or kidney urine find a

favorable culture-medium, and an inflammation of the pelvis—a pyelitis—results, which

extends to the kidney tissue and causes its destruction. If retention and infection are

combined, the kidney is more rapidly annihilated, abscesses form in its substance and

extend to the perirenal tissue, resulting In perinephritic abscess. A dilated pelvis may
contain a large stone, with smaller stones in the dilated calices; these form thin-walled.
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globular prominences on the surface of the kidney, which is usually enlarged, and is thus

transformed into a multilocular sac filled with purulent urine around the stones—the

condition called by Kiister sacculated kidney (Fig. 180).

Symptoms.—^The main symptoms of nephrolithiasis are pain, attacks

of renal colic, and hematuria. It is remarkable that even large or mul-

tiple stones may give rise to no symptoms at all. In autopsies in St.

Bartholomew's Hospital Bruce Clark found 24 cases of nephrolithiasis,

Fig. i8o.—Multiple calculi in a sacculated kidney (Rovsing). Very large stone in pelvis; the whole
kidney transformed into a number of cystic cavities filled with pus; each of the dilated calices contains a large
stone; fibrous degeneration of kidney tissue (J natural size); nephrectomy; recovery.

in all of which no symptoms had existed. In other cases there may be
only slight lumbar pain or occasional attacks of renal colic during the

patient's life. In a few cases sudden calculous anuria is the first mani-
festation. Pyuria is seen only when secondary infection has occurred.

In the majority of non-infected cases, however, the following symptoms
are marked:

1. Pain in the Region of the Kidney.—The pain may vary from a
simple soreness to a tearing, biting pain. It is seldom continuous; often

remittent. The attacks are brought on by exercise, or sometimes by
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palpation. It may cause lateral lumbar scoliosis, from habitual bending

of the back. It may radiate down into the inguinal region, or toward
the abdomen, and by reflex action cause respectively vomiting and fre-

quent painful micturition; or it may extend down the anterior side of

the thigh and simulate crural neuralgia. The pain usually disappears

at night or when the patient lies down.

2. Hematuria is almost constantly found, but the amount of blood

is usually so slight as to be detected only by microscopic examination

of the sediment after the urine has been centrifuged. It is increased by
exercise and pressure.

3. Physical Symptoms.—The kidney cannot be made out by palpa-

tion unless it is dilated or displaced, in which case grating from multiple

stones may in rare instances be observed.

4-. Renal Colic.—The attacks of pain extending from the kidney

down along the ureter are probably always due to painful contractions

of the ureter, and would better be termed ureteral colic (Rovsing).

This is caused in most instances by passage of a stone; rarely, of coag-

ula or echinococcus cysts down the ureter.

The acute onset, the violence of the pain, tympanites, constipation,

frequent micturition, perspiration, and relief upon pressure on the abdo-

men or flexion of the thighs characterize the attack, which may last

from four to six hours to as many days, and ceases suddenly when the

stone enters the bladder, or diminishes gradually, leaving a tender spot

in the course of the ureter, if the stone is here arrested.

Diagnosis.—In tumors the hematuria is more abundant. In tuber-

culosis we must inoculate a guinea-pig if the bacillus cannot be found.

It may be impossible to distinguish between stone and nephralgia or to

determine whether or not an infected cystonephrosis contains stone. In

the later case an exploratory lumbar incision is indicated, as it is not

dangerous and is ordinarily the first step in a curative operation. The
diagnosis of renal calculi by means of the x-ray has lately been much
perfected. Leonard claims that less than 2 per cent, of the stones are

missed in this way. Bevan and Abbe have had similar results. The
uric-acid stones throw the least distinct shadow. Kelly's method of

passing a wax-tipped bougie up into the renal pelvis may be of some
advantage; scratching of the wax is indicative of stone.

Complications.—Infection causing pyelonephritis is especially com-
mon, and is the beginning of loss of health and strength. The microbes

most commonly enter through the circulation, where the colon bacillus

frequently exists; or more rarely we may have an ascending infection

from below, due to the use of an unclean catheter. The colon bacillus

is often tolerated for years without marked discomfort ; while the pyog-
enous staphylococci and streptococci cause serious illness, with acute

fever, rigors, pain, and all the dangers incident to sepsis.

Calculous Anuria.—Suppression of urine occurs when a stone sud-

denly obstructs the passage of urine from the only kidney in function.

It occurs in bilateral lithiasis, in advanced disease, or, more rarely, when
the other kidney is absent. The onset is sudden, occurring without
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symptoms or during an attack of renal colic. TuflBer gives the course

as follows: In cases of complete anuria there is a period of tolerance,

when the patient feels quite well for five to eight days; this period is

much longer if some urine is passed. This is followed by a period of

intoxication, during which the patient becomes weak, has a dry tongue,

hiccup, tympanites, subnormal temperature, contracted pupils, and
edema around the malleoli. In 71 per cent, of the cases death occurs

during the first three weeks; and in 28 per cent, spontaneous recovery

takes place by reestablishment of the passage of urine. Many lives

have been saved by timely nephrotomy.
Prognosis.—The prognosis is desperate only in calculous anuria.

It is serious in the septic cases, although the patient may live for years;

and good in the non-infected cases, especially in those without dilata-

tion. Permanent cures may occur after operation, but recurrence is

possible, and Morris states that recurrence happens in 10 per cent, of

the operated cases.

Medical Treatment.—Medical treatment should always be resorted

to after operation for removal of stone, and in some cases in which opera-

tion is deemed unnecessary or dangerous. In acid lithiasis with urate

or oxalate stones, lithia water, from a pint to a quart a day, and half a

teaspoonful of sodium bicarbonate with the meals, should be given for

six weeks, to be repeated three or four times a year. The alkaline min-

eral waters, open-air exercise, regulated diet, and sparing use of alcoholics

will serve as an outline of the treatment. In alkaline or phosphatic

lithiasis the urine should be made acid by the use of boric acid in doses

of 50 eg. (7.7 grains) or salol in ^-gram (5.1 grains) doses three or four

times a day. Three or four pints of cold boiled water should be taken

daily by all patients.

Surgical Treatment.—The operations for nephrolithiasis are neph-

rolithotomy, pyelolithotomy, nephrotomy, and nephrectomy.

Nephrolithotomy.—Through an oblique lumbar incision the kidney

is isolated, brought out into the wound, and palpated in order to feel

stones in the pelvis. The stones in the calices are sought for by punc-

ture with an aspirator needle, and if found, are removed by an incision

made with the needle as a guide. If retention exists, the pelvis is found
by aspiration, and the kidney opened on its convex surface on the needle

as a guide. When the pelvis is opened, exploration is made with the

finger or metal sound. The stones are extracted after division if they

are very large, but always with as little manipulation as possible. The
hemorrhage from healthy kidney tissue is considerable, and must be

controlled by compression of the vessels in the hilus or by local pressure

with gauze sponges. The thermocautery may also be of use as a hemo-
static.

The ureter is then examined with a metal probe to determine its

permeability and to detect stone. The stones extracted should be

carefully examined to determine whether pieces have been broken off

and left in the kidney. If asepsis is certain, the wound in the kidney
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should be united by catgut sutures, by which hemostasis is assured.

Primary union may take place.

Pyelolithotomy.—If the stone is located in the pelvis near the ureter,

it may be removed through an incision in the posterior pelvic wall.

This operation possesses the advantage that no hemorrhage is pro-

duced; but it has the disadvantage that stones are more easily over-

looked; and the operation is said to be more frequently followed by
fistula (Rovsing).

Nephrotomy is the operation of opening into a suppurating kidney

to evacuate pus and remove stones, if present. The kidney is opened

at its most prominent point over one of the thin-walled sacs. Explo-

ration is then made with the finger and steel sound for stone. This

must be done carefully, as stones are either not found or all the stones

may not be removed, as was the case in 16 per cent, of 114 cases reported

by Tuffier. The thin, atrophic kidney-wall does not bleed. The wound
in the kidney is united to the skin and the cavity packed and drained,

in order to overcome the pyelitis by local treatment.

Nephrectomy, which was formerly much in vogue, has been almost

entirely abandoned. It possesses the advantage that if the patient sur-

vives he is cured by a single operation; but the mortality is 38 per cent.,

as against 33 per cent, mortality for nephrotomy. For this reason many
operators follow the advice of Guyon, first to make nephrotomy, and,

later on, nephrectomy, if demanded. This secondary nephrectomy, after

the lapse of months or years, is a relatively safe operation.

Treatment of Calculous Anuria.—When the only useful kidney is

closed by stone, nephrotomy, as suggested by Thelen in 1882, should

be done during the period of tolerance. Hot baths, careful massage of

the ureter, electricity, and chloroform narcosis may be tried for a day or

two. If the patient is not operated upon, Tuffier and Legueu's statistics

show that 28 per cent, recover by spontaneous expulsion, and that 72

per cent, die, while operation has saved 60 per cent.

Technic of Operations for Stone in the Kidney or Pelvis.—The patient

is anesthetized with ether and placed on the well side, with a pillow

under the costo-iliac space. An oblique incision is made, parallel to

the twelfth rib, from the erector spinse forward and downward through

the skin, latissimus dorsi, the three flat abdominal muscles, the transver-

salis fascia, and the lateral portion of the quadratus lumborum muscle.

The adipose capsule can then be seen to move with the respiration, and
is divided. The surface of the kidney is denuded, and the organ isolated

by blunt dissection, first on the posterior and then on the anterior sur-

face, until the vessels and pelvis are reached. The kidney and pelvis are

now palpated to detect the presence of dilated calices, abscesses, or

stone. If a stone is felt in the pelvis and grating noticed when an aspi-

rator needle is inserted, the stone may be removed.
Pelviotomy.—This consists in a longitudinal incision on the posterior

surface of the pelvis. No hemorrhage follows this incision; while divi-

sion of healthy kidney tissue is attended by a considerable loss of blood.

When the stone is removed, exploration with the finger or steel urethral
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sound should be made to detect the presence of stones in the calices.

A flexible sound is inserted in the ureter to determine its patency. If

there is no infection, the wound in the pelvis can be united, and the

external wound closed around a gauze drain. If no stone is felt in the

pelvis, we next resort to

—

Nephrolithotomy.—Thorough exploration should be made with a thin

aspirator needle inserted in different parts of the middle longitudinal line

of the kidney. If a stone is felt, the needle should be left in place and
the stone cut down upon, the needle being used as a guide. If no stone

is detected, the pelvis should be opened from the convex surface of

the kidney. It is difficult to find the pelvis in a normal kidney; but if

there is a little dilatation, the pelvis may be made out by aspiration of

urine or pus, the needle being left in as a guide for the knife. After the

pelvis has been opened, the stones are sought for by the finger or steel

sound, the narrow entrances to the dilated calices enlarged, and all con-

cretions removed. In aseptic cases many operators close the incision in

the kidney with sutures; this method possesses the advantage of stop-

ping the hemorrhage. If infection exists, the kidney must be drained,

and hemorrhage stopped by packing. Some authors (Morris and Tuf-

fier) make a distinction between nephrolithotomy as an operation for the

removal of stone from a healthy aseptic kidney, and nephrotomy for the

operation for the removal of stone from a suppurating kidney.

Nephrotomy, or incision into a suppurating calculous kidney (Sack-

niere), is an easier operation, as the atrophic kidney tissue does not

bleed and as the pelvis can easily be found. It is well to unite the

wound in the kidney to the skin, in order to avoid perirenal infection.

The kidney should then be packed and drained.

Nephrectomy is done in rare cases of acute or chronic infection, either

because the kidney is valueless or is a dangerous source of infection by
reason of multiple abscesses in the kidney substance. Only the second

of these indications is vital in order to save the patient during acute

sepsis, which is a very rare contingency. Many authors advocate

nephrotomy as the normal procedure, because it is impossible to know
the exact secretory value of the organ or whether the patient can sur-

vive its loss. It is better to leave the kidney, and if, later on, it is found

to be valueless, to resort to secondary nephrectomy.

Suppurative Infective Infiammation of Kidney and Pelvis {Pyo-

nephrosis and Pyelonephritis).—Infection of the upper urinary tract

centers in the pelvis (pyelitis), but almost always extends above to the

kidney (nephritis) and below to the ureter (ureteritis). The microbes

which cause the infection require certain favorable conditions for their

localization. Chief among these are decreased resistance of tissue ele-

ments and impeded evacuation of the urine, in which the microbes find

a culture-medium, or a combination of both these conditions. The
microbes enter either through the circulation or by ascent of the urinary

passages from without.

Etiology.—Impediment to evacuation of the urine may be caused by
any o})struction from the external orifice of the urethra to the calices,
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such as stricture of the urethra, hypertrophy of the prostate, disease of

the ureter causing stenosis, stone, or stricture, pressure from the gravid

uterus or tumors, obstructions in the renal pelvis from stone or valve-

formation, and obstruction in the calices. Decreased power of resist-

ance of tissue elements may be due to arterial sclerosis or to paralysis

consequent upon fracture of the spine. A combination of the factors

named above is well illustrated by the pyelonephritis so commonly ob-

served in connection with hypertrophy of the prostate.

The microbes enter from the circulation. Pyemia may cause a metastatic abscess in

the kidney tissue, as in osteomyelitis; but more commonly a traumatism to the organ, as

caused by rupture or stone, gives a favorable soil for the localization of microbes circulating

in the blood. This statement has been corroborated by the experiments of Albarran.

The microbes invade from below. An unclean catheter may infect the bladder and

cause cystitis. This is often unavoidable in hypertrophy of the prostate. The microbes

ascend through the ureter, either in the urine or in the mucosa. Gonorrhea rarely causes

pyelitis (in about 3 per cent, of the cases only), and then it is probably due not to the

gonococcus alone, but to mixed infection with pus-microbes.

Chemical substances, such as turpentine, cantharides, etc., will cause an aseptic and,

consequently, transitory inflammation.

The microbes most commonly found are the Staphylococcus aureus, the colon bacillus,

and the Streptococcus pyogenes; occasionally the pneumococcus and typhoid bacillus

have been observed.

Pathologic Anatomy {Pyelitis, Nephritis.)—The kidney and its pelvis are surrounded

by a dense mass of fibrous and adipose tissue, because the microbes or their ptomains

invade the adipose capsule and cause a chronic inflammation resulting in adhesions to all

the surrounding organs—fasciae, muscles, vena cava, and colon—making ordinary nephrec-

tomy difficult. In such cases subcapsular nephrectomy (Oilier), shelling out the kidney

and leaving the capsule, can be accomplished with little loss of blood. In pyelitis without

dilatation we find in acute cases that the mucosa is swollen, red, ecchymosed, and covered

with fibrinous deposits or sandy incrustations; in chronic cases the wall is thickened, and

ulcers (flat defects) are seen in the grayish-red mucosa, covered with grayish-red detritus

and gravel. In pyelitis with distention the pelvis and almost always the calices are dilated,

so as to form a multilocular sac on which the thin wall of the kidney sits like a cap, the

surface of which is nodulated from the globular, prominent dilated calices (Fig. 181).

The kidney tissue is sclerotic from interstitial nephritis. It may contain miliary

abscesses, appearing as whitish points or stripes; or, as is seen in many cases of hyper-

trophy of the prostate, the large hyperemic kidney may appear normal, but microscopic

examination reveals a diffused microbic interstitial nephritis.

Symptoms.—General Symptoms.—Acute cases are marked by rigor,

fever (102° to 105.5° F.), vomiting, delirium, coma, and death; or by
continued fever and emaciation if life lasts for many weeks. In chronic

cases there is either no fever or the fever is slight (100° F.); but there

are dyspepsi , loss of appetite, coated or clean tongue, aphthae in the

pharynx, flatulence, tympanites, diarrhea, mental depression and weak-

ness, soft and irregular puls^. Toward the end there may be sub-

delirium. This condition may last in light cases for months or years,

and constitutes the so-called urinary cachexia. In children gastro-

intestinal symptoms are apt to be severe.



99S COLLECTED WORKS OF CHRISTIAN FENGER, M.D.

Local Symptoms.—If the kidney is not distended, no tumor can be

felt. In cases of old men with chronic cystitis, polyuria is observed

early. The patient passes from 2 to 4 quarts daily, containing a little

albumin and a few cylinders besides the pus-corpuscles. The acid or

Fig. x8i.—Double ureteropyelonephritis, with stricture and dilatation of the ureter (Musee Guyon, Speci-
mens Nos. 158 and 159).

/, Part of the opened bladder: i, Hypertrophic vesical wall; 2, vesical opening of left dilated ureter;

3, vesical opening of right ureter.

//, Left ureter opened and unfolded in its upper portion; split in its lower portion: i, Stone arrested in
lower third of canal; 2, lumen of dilated ureter, constricted by two valvular folds, 3, 3.

///, Left kidney opened on its convex border: i, Cavity of dilated pelvis; 2, openings to dilated calices;

3, renal tissue; 4, fibrolipomatous deposits.

IV, Right ureter opened in its lower half: 1, Cavity of the canal; 2, imbricated valvular folds; 3, nar-
rowed upper portion.

F, Right kidney opened on its convex border: i, Cavity of pelvis; 2, calices; 3, fibrolipomatous septa.

neutral urine becomes alkaline. If the quantity of urine decreases to

500 or 600 c.c. (16 to 20 ounces), there is danger of uremia. The hema-
turia is ordinarily slight, but is sometimes abundant. The kidney
may be tender on deep pressure, but spontaneous pain is uncommon.
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Frequent micturition indicates cystitis. If retention is present, the dis-

tended kidney may be felt as a round, firm tumor, which may evacuate

its purulent contents into the bladder from time to time, the evacuation

being followed by temporary relief of the pain and fever. The urine,

which was clear during the attack, will then be found purulent.

The prognosis is always serious, the more so if retention and infec-

tion are combined or the disease is bilateral. If only one kidney is

affected, spontaneous cure or cure by operation makes the prognosis

more favorable.

Diagnosis.—The differential diagnosis from cystitis, tuberculosis,

typhoid fever, pyemia, acute septicemia, and tumors must be made.
Further, whether one or both kidneys are diseased; if only one, it must
be determined which is the affected kidney. In 61 deaths following

operation for pyelitis the opposite kidney was found to be diseased in

56 per cent. (Tuffier). Cystoscopy and collection of the urine sepa-

rately from each ureter, either by Harris's instrument or the ureteral

catheter, may be required. In unilateral cases, ulcerations of the blad-

der-wall are most numerous around the ureteral orifice corresponding

to the diseased kidney.

Treatment.—We must treat or cure the cystitis and overcome the

causes of retention (stricture, enlarged prostate, abdominal tumors, etc.).

Primary pyelonephritis in a patient who has free passage of urine is

amenable to internal treatment. The lines upon which the treatment

is based are rest in bed, increased diuresis by drinking large quantities of

water or milk, and sodium biborate up to 30 grams (7 or 8 grams) a day
(Terrier). Salol, in doses as large as 3 grams (46 grains) three times a
day, has been recommended, but is apt to cause poisoning (hemo-
globinuria). Boric acid and the alkaline waters are safe agents to em-
ploy.

When the disease is unilateral or the sepsis acute, operative treat-

ment is indicated. Nephrotomy is the operation of choice. The steps

of the operation are lumbar incision, evacuation of the perinephritic

abscess, incision of the kidney, evacuation of pus and stones, division

of partition-walls in multilocular cavity, irrigation, packing with sterile

gauze, and drainage after suturing the kidney wound to the skin.

Unilateral pyelonephritis, the result of strictured ureter, may some-
times be cured by dilating the stricture and washing out the renal

pelvis with antiseptics. Israel investigated this subject and tried the

treatment in 81 cases, but only 3.7 per cent, were cured. Amelioration

of symptoms was common. The treatment is applicable only in those

cases in which the pus is not too thick and when the ureter can be

well dilated. But even if the ureteral stricture can be well dilated,

retention of urine above the constriction has been known to persist,

though the infection has been cured (Kelly).

If the suppuration persists, secondary nephrectomy may be required.

If a fistula remains and the kidney is worth saving, a secondary opera-

tion to reestablish the passage through the ureter is required. Primary
nephrectomy should be made only when the kidney tissue is filled with

63
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multiple abscesses, and the organ must be removed to save a life imper-

iled by acute sepsis. Nephrectomy should also be made in all cases

where no active kidney tissue remains. It is, however, usually impos-

sible during an operation to determine the secretory value of a kidney;

nephrotomy should, therefore, always be first attempted.

In operations for nephritis, as in all operations on the kidney, it is

not permissible to employ poisonous antiseptics. Sterile water should

be used and sterile gauze—not iodoform gauze, as has been so often

recommended.
Tuberculosis of the Kidney.

—

Etiology.—Renal tuberculosis is

rare, being found in only 2 per cent, of the cases of tuberculous pa-

tients (Heiberg, Morris). The tubercle bacillus ordinarily reaches the

kidney through the medium of the circulation, but it may ascend from

the ureter from below, from the seminal vesicles, prostate, or bladder.

Occasionally a carious spinal abscess has been known to have been the

source of origin of a renal tuberculosis, the infection in such instances

having been through the capsule of the kidney. The influence of trauma
has been well proved in many cases, and many patients will date their

first symptoms from the time of receiving an injury in the lumbar region.

In such cases, however, we may always suspect that the disease has

existed in a latent form in the kidney for some time. Antecedent in-

flammatory affections are predisposing causes of tuberculosis, the germs
finding in such conditions favorable soil for their growth. This is

thought to be the case particularly in old gonorrheal inflammations, the

tubercular disease in such patients starting in the bladder and traveling

up to the kidney. Primary tuberculosis of the kidney in its strict sense

probably never occurs, and there is always another focus elsewhere in

the body. Such a focus may exist in the lung in the form of a cicatrized

process, or it may be an old retroperitoneal or cervical lymph-gland

which has undergone tubercular changes. Such instances of infection

are occasionally met with at autopsy. In 3424 autopsies performed at

the Massachusetts General and at the Boston City Hospitals during

the last ten years there were 24 cases of renal tuberculosis of the caseous

variety, and in not one of these was the kidney the only organ diseased

by tubercular processes; in 4 of the cases the primary lesions were
tuberculous retroperitoneal and cervical glands. This fact must neces-

sarily render the prognosis after nephrectomy for tubercular disease

always doubtful, and a patient who has had a nephrectomy for tubercu-

lar kidney can never consider himself safe. Recurrence of the disease

has been known to occur in some other part of the body as late as eight

years after the nephrectomy, the patient having been well in the mean
time.

The disease is usually unilateral—in 216 out of 250 cases (Rovsing).

This fact is important, as it makes surgical aid possible early in the

disease. It is more common in the right than in the left kidney. In

the course of time the other kidney may be attacked, the infection being

either through the medium of the circulation or by extension along the

urinary tract through the bladder. The disease is met with twice as
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often in males as in females, because the genital tuberculosis is so com-
mon in the male. More women are operated upon (67 per cent.) by
nephrectomy than men, and the reason is that advanced genital tuber-

culosis in the male renders ma^y men unfit for operation. The disease

is commonest between the ages of twenty and forty, quite as many cases

occurring between twenty and thirty as between thirty and forty.

Pathologic Anatomy.—Diffuse miliary tuberculosis of both kidneys,

like the same condition in other organs of the body, does not belong

to surgery. Miliary tuberculosis of the kidney almost never occurs

alone, and it is a part of miliary tuberculosis of other organs of the body.

The only interest that miliary tuberculosis of the kidney has in a surgi-

cal sense is whether a miliary tuberculosis ever goes on to the production

of the caseous type of the disease. It is highly probable that it never

does, death taking place before this happens. The localized (hematog-

enous) tuberculosis begins in the cortical substance or in a calyx or

papilla (Heiberg). The tuberculous nodule grows, liquefies in the cen-

ter, and finally opens into the renal pelvis, which event is indicated

by the presence of pus and blood in the urine; or it may open through

the capsule, and if it does, a perinephritic abscess forms in the fibro-

lipomatous pararenal tissue; this is of relatively infrequent occurrence.

When the disease has originated in the renal pelvis, tubercles are

first formed, and later necrosis occurs. The mucosa, papillae, and
pyramids are transformed into a thick, grayish-white mass of tubercu-

lous granulation tissue covered with pus and urine. The process

gradually extends to the renal parenchyma, and the end-result is the

same as in case the disease originates in the soft part of the kidney;

gradual extension with abscess formation, necrosis, and softening occurs,

until finally, if the capsule resists invasion, the whole kidney is trans-

formed into a bag filled with pus, shreds of tissue, and grumous mate-

rial; septa occasionally mark the site of the abscesses; the kidney is

usually enlarged after the disease has existed some time. Extension

downward occurs in time, and the ureter when attacked always becomes
enlarged and can be felt as a hard cord through a lax abdomen. Vag-
inally, an enlarged ureter can always be felt, and this constitutes a
valuable diagnostic sign. If the ureter becomes occluded by debris,

and this is very apt to occur, or if it is stenosed by swelling of its wall,

retention of urine is caused, and dilatation of the pelvis and calices

ensue, resulting in enlargement, so that a tumor may be discovered by
palpation (tuberculous cystonephrosis).

The relation between genital and urinary tuberculosis in the male

is very close. The urinary tract is invaded in 56.6 per cent, of the

cases in which genital tuberculosis exists (Villard); but in the female

there is no such relation between the two systems. Tubercular endo-

metritis or tubercular affections of the adnexse are quite common in

women, yet it is rare that the urinary tract is invaded in such cases.

Symptoms and Diagnosis.—The symptoms on the part of the kidney

before the ureter and bladder have been infected are obscure and ill

defined. There is reason to believe that the disease may be present
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many months in the kidney without causing any symptoms whatever.

If, however, the disease has started in one of the papillae, we may some-

times observe an abundant hematuria of renal origin as the first symp-
tom. The hematuria may last a day or two and then stop, to recur

again at the end of a few weeks or months. Sometimes the urine is

only slightly stained with blood, but usually the hemorrhage is copious

and alarming. Such a hemorrhage is always to be taken with the great-

est concern, and should lead at once to cystoscopic examination and
catheterization of the ureters in order to determine the source of the

bleeding. Inoculation of two guinea-pigs with the separated urines

will sometimes clear up the diagnosis, the pig inoculated with the in-

Fig. 182.—Tuberculous kidney (Rovsing).

fected urine contracting the disease and exhibiting characteristic lesions

at autopsy.

In the early stage of the disease we may sometimes observe slight

pyuria with albumin and casts. Very exceptional symptoms on the

part of the bladder first attract attention, without there being any
demonstrable lesion in the bladder itself. Thus, pain in the neck of

the bladder and frequent micturition may be the first evidence of a
parenchymatous renal abscess, and that too before either pus or albu-

min have appeared in the urine. Pain in the affected organ may be

entirely absent or may be so slight as to attract little attention. Fever

and chills are usually absent. Pressure over the affected kidney some-

times causes resistance of the muscles lying over it, and this has diag-

nostic weight. Polyuria has been mentioned as a sign of early renal



SURGERY OF THE KIDNEY 997

tuberculosis. If the cystoscope is used and there is renal abscess in

the kidney, the ureteral slit may be retracted further out than normal,

and it may be more patulous than usual (Fenwick). The general health

begins to suffer when the disease has lasted an appreciable length of

time, though it is astonishing how well some of the patients preserve their

health even with a diffusely suppurating kidney.

When the disease has invaded the ureter and bladder, the clinical

picture is a tolerably clear one. But even here the renal symptoms are

often overshadowed by the vesical ones, and may even be absent or so

slight as to escape notice unless the patient is closely questioned. Slight

renal pain may be complained of, or occasional uneasiness in the lumbar
region. In other cases pain is a prominent symptom, and may take on
the character of a true renal colic, the cause of which is the passage of a

shred of necrotic tissue through the ureter. The renal pain is of a

deep, boring character, and may be felt in the lumbar or hypochondriac

region or in both. Exertion of any kind aggravates the pain. Of
the vesical symptoms, frequent painful micturition is the most promi-

nent and gives the most severe suffering. The patient always has the

desire to micturate, and there is no ease night or day from the constant

desire to empty the bladder. The pain is usually felt at the vesical

neck, and it may radiate into different parts of the body. Tenesmus is

always present. Incontinence is rare, even in the late stages of the

disease, unless the vesical neck has been attacked, which is rare. Hema-
turia is, in vesical cases, quite a prominent symptom, the blood being

observed at the end of micturition and not being more than a few drops;

occasionally, however, if deep ulceration is present in the bladder, there

may be a sharp hemorrhage, and then it is difficult to distinguish it from
a renal hemorrhage; in such a case the cystoscope will locate the seat

of the eroded artery.

Symptoms on the part of the kidney become more pronounced if

the ureter becomes permanently occluded, as pyonephrosis with disin-

tegration of the remaining renal tissue is much hastened thereby. The
focal symptoms on the part of the kidney are increased pain in the

renal region and tumor, which forms under the ribs; chills and fever

may occur; there is now no difficulty in diagnosing blocked renal sup-

puration. The pyuria coincidentally becomes lessened, and this is a

diagnostic feature under these circumstances. The separated urines

in a case of advanced renal tuberculosis show which kidney is diseased,

and the examination of the urine gives some evidence of the amount
of renal structure remaining intact. Cryoscopj'' is of more value in

determining this than the chemical examination of the urine, though
neither is infallible. Finding the bacilli establishes the diagnosis.

Cystoscopic examination shows the characteristic tubercular ulcers,

with ragged edges and of excavated appearance. They are usually

grouped about the affected urethral orifice, though they may be found

in other parts of the bladder, particularly on the posterior wall above

the trigone. They vary in size, but are usually of small diameter; if

the disease has lasted any length of time, however, they may be of
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considerable size and extent, and eventually the whole mucous mem-
brane of the bladder is eroded and eaten away; the muscular tissue is

seldom invaded.

The general health in a case of renal tuberculosis is gradually under-

mined by the effects of the progressive suppuration, and the nervous

system suffers severely from the effects of the constant vesical irritation.

The other vital organs gradually become impaired, and if tuberculosis

is present elsewhere in the body, as it is almost sure to be, death is there-

by hastened. A not uncommon termination of the disease is general

miliary tuberculosis. Amyloid degeneration of the opposite kidney is

sometimes a contributing cause of death. The duration of the disease

untreated is from six months to two years. In some cases temporary
arrest of the disease may take place, or even a definite cure by encapsula-

tion has been observed.

Treatment.—Internal treatment has a symptomatic value only.

Operation may effect a cure that may last for years or may even be
permanent.

In the early stages of the disease, before much tissue has been
involved, it is well to consider the possibility of cure by means of change
of climate before resorting to nephrectomy. This measure may be pro-

ductive of great good and may even result in cure, as it has in cases of

tuberculosis elsewhere in the body, notably of the bladder (Desnos).

While there may be some risk in adopting this line of treatment from the

possibility of dissemination of the disease elsewhere in the body, the

results have been so good in tuberculosis of other organs as to warrant
its trial in the case of the kidney. The patient, while away from home,
should be under the constant care of a competent physician. It is

strongly advisable, even after nephrectomy, to recommend a change of

climate, for convalescence is thereby favored.

Resection of the kidney should never be contemplated, as we can
never be sure that the whole of the disease has been removed by this

method of treatment. Pathologic examinations have confirmed this

view (Pels-Leusden).

Total nephrectomy is the operation of choice. It is applicable when
the opposite kidney is healthy, and it is not contraindicated by moderate
pulmonary tuberculosis or by tuberculosis elsewhere in the body, pro-

vided the general health is of reasonable excellence. Tuberculosis of

the bladder will, after nephrectomy, undergo a remarkable improve-
ment; but the cure of the bladder is much hastened by local treatment

with pure nitrate of silver. The latest statistics as regards the mortality

after nephrectomy show an immediate operative mortality of 17.4 per

cent. (Garceau). Patients usually do very well after nephrectomy, for

a time at least. The percentage of promising cases, that is, of patients

who do well up to a year from the time of operation, is as high as 58.6

per cent. But when we examine the histories of reported cases in

which the cure has persisted two years or more after the operation,

the percentage drops to 21 per cent. (Garceau). Patients who have
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had nephrectomy done should take the utmost care of themselves in

order to maintain their constitutions up to the highest possible pitch

of vigor, for by this means only can they hope to keep down the disease

which is lurking within them.

Nephrotomy alone should never be considered in the treatment of

renal tuberculosis. The reported cures by this method of treatment are

less than 1 per cent. Tubercular sinus almost invariably results, and it

refuses to heal under any treatment. The patient's health gradually be-

comes undermined, and dissemination of tuberculosis elsewhere is the

result. The only indication for nephrotomy is a large abscess, either

perinephritic or pyonephrotic, which has produced a condition of general

sepsis. Nephrectomy under these circumstances is very dangerous. In-

cision and drainage for a while allows the inflammatory deposit to sub-

side, and meanwhile the patient recuperates. If nephrectomy is then

performed, the results are most excellent. The immediate mortality of

nephrectomy following nephrotomy is only 11.9 per cent., and the final

results as regards cure are quite as good as after primary nephrectomy.

If the ureter is diseased, it should always be removed. The opera-

tive mortality of total nephro-ureterectomy is not greater than that of

simple nephrectomy alone, provided the patient is in fair condition.

Occasionally the ureter is only partially diseased, and then it is neces-

sary to remove only the diseased portion.

If the diseased ureter is abandoned, further complication may be

expected. Lumbar abscess under these conditions has been known to

occur as late as two years after the nephrectomy (McCosh), and fistula

is common. Besides this, there is the further danger of dissemination

of the disease elsewhere.

Tumors of the Kidney.—Malignant Tumors.—The differential

diagnosis between carcinoma and sarcoma of the kidney was not made
until about ten years ago; up to that time all cases were described as

"cancer." The symptoms of carcinoma and sarcoma are so similar that

they may be considered under the same head. Malignant tumors are

more common in man than in woman, and occur in all ages. Sarcoma
is more common in children; and carcinoma is more frequently met
with between the ages of fifty and seventy. In 18 cases of carcinoma

reported by Brodeur, 17 occurred in adults and only 1 in a child; in

27 cases of sarcoma, 15 adults and 10 children were affected; almost

80 per cent, of the sarcomata in children occur during the first four

years of life, and some may even be congenital. Primary malignant

disease is, of course, unilateral; when a tumor is found in both kid-

neys, therefore, one or both must be metastatic. The size varies from

that of a hazelnut (Israel's case) to one-third the weight of the body
(in a child). The tumor is either circumscribed or diffused. The cir-

cumscribed tumor extends from the kidney substance into a calyx or

into the renal pelvis, where it may cause hematuria as long as the

ureter is patent; or it may perforate into the renal vein and the vena

cava, causing malignant thrombosis.
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Histology.—Carcinomata are not so common as sarcomata, and are usually soft,

large, nodular tumors; seldom small and hard. Microscopic examination shows the

structure of the tubular carcinoma from proliferation of the epithelial cells of the urinary

canals. Metastases occur later than in carcinomata in other parts of the body, but earlier

than in renal sarcomata; and the metastatic carcinomata are usually located in the retro-

peritoneal lymph-glands, the lungs, and the other kidney.

Sarcomata originate from the inside of the capsule or from the suprarenal bodies, or

from aberrant islands of their tissue located in the kidney, or rarely from the perirenal

tissue. Microscopic examination reveals round-cell, spindle-cell, or mixed sarcoma,

endothelioma, and rarely rhabdomyoma or myxosarcoma. The sarcomata are usually

nodular, grow gradually, and may attain an enormous size.

Symptoms.—There are often no symptoms for a long time during

the so-called latent stage of the disease. Pain is often absent, is not

characteristic, and is not influenced by movements or pressure. Attacks

of renal colic are caused by coagula or pieces of tumor tissue obstruct-

ing the ureter. Shortness of breath may be due to the presence of a

large tumor pushing the diaphragm upward. A palpable tumor com-
ing down from under the ribs, covered by the colon, with a tympanitic

area on its abdominal surface and palpable in the lumbar region, is

found later in the disease in 96 per cent, of all cases. Hematuria is

a most important symptom, but is absent in one-fourth of the carci-

nomata, in one-half of the sarcomata, and in three-fourths of the malig-

nant tumors in children (Tuffier). It occurs when the tumor has entered

the pelvis, is more profuse than in stone and tuberculosis, is observed,

as a rule, in the beginning of the disease, may be steady for months or

remittent, and may finally disappear entirely when the ureter is occluded

by the tumor. Coagula may cause renal colic. Tumor elements may
be found in the bloody urine. The quantity of urine is ordinarily

normal. It is, however, sometimes increased, and less frequently de-

creased. Emaciation and cachexia are late symptoms in the disease,

possibly because the kidney is an excretory organ, and therefore, evacu-

ates the toxin with the urine (Rovsing). Varicocele on the affected

side has been mentioned as an occasional sequence of renal tumor by
Morris and Guyon.

Course and Prognosis.—If the patient's life is not saved by an opera-

tion, the time from the first appearance of symptoms until death is in

most cases from one to four years; but in some cases the patient may
live from ten to fifteen years (Roberts).

Diagnosis.—In early diagnosis lies the only hope of saving the

patient's life by extirpation. In cases without hematuria the tumor is

the first indication. In children a relatively small tumor can be pal-

pated, because the subdiaphragmatic space is flat and small, the kidney

less firmly fixed, and the abdominal wall relatively thin. In adults,

when the tumor begins in the suprarenal capsule or the upper pole of the

kidney, it may push the diaphragm upward and attain a considerable

size before it can be felt below the borders of the ribs; it is then, as a

rule, too late to hope for a permanent cure. In the cases attended by
hematuria an early diagnosis can more easily be made. A copious.
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sudden hematuria, initiated without trauma, pain, or other symptoms
referable to the urinary organs, directs the attention to mahgnant
tumor. In the diagnosis, tuberculosis, nephrolithiasis, hemophilia, en-

largements of the spleen, ovarian tumors, and malignant growths of

the large intestine must be excluded. If no tumor can be felt, cystos-

copy or catheterization of the ureter must determine which of the

kidneys is the source of the hemorrhage. If these measures fail, explor-

atory lumbar incision must be resorted to.

Fig. 183.—Sarcoma of the kidney extending into the vena cava and the spermatic vein from the renal vein
(Rayer).

Treatment.—Nephrectomy should be made by lumbar incision in

case of the smaller tumors; but the transperitoneal operation will be

required if the tumors are too large to be removed through a lumbar
wound. The tumor is operable if it is limited to the kidney, and if

there are no metastases in the lymphatic glands. This, however, often

cannot be determined before exploratory incision renders palpation of

the organ possible. If it is found that enucleation cannot be completed

in perfectly healthy tissue, the operation should be abandoned. The
prognosis of the operation is grave. The operative mortality before
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1890 was over 60 per cent., but has decreased in the last five years to

19 per cent. (Heresco). Radical cure is rare; but the instances are

increasing in which a permanent good result is obtained. Israel reports

3 patients, out of 11 operated upon, who were in good health after three

years. I have 1 case in which the patient is still in good health eight

years after operation. Local relapses may come on later—after three

years or more. Therefore, Tuffier gives six years as the time which
must elapse before the patient may be said to be permanently cured.

Benignant Tumors.—Lipomata, adenomata, fibromata, angiomata,

myomata, and combinations of these have been found in the kidney.

In most cases the tumors are small, give rise to no symptoms, and are

discovered accidentally on the postmortem table. Benignant tumors
have been removed by nephrectomy in 10 cases only; 2 of these were

adenomata and 8 fibromata (Rovsing). A villous tumor of a papilla

of the kidney has been described by Fenwick. The chief symptom is

persistent hematuria. The disease attacks young adults by preference,

and yields only to surgical treatment. On operation an intensely red

and vascular-looking papilla is seen, which should be removed with

the curet; it is not apt to recur. Fenwick believes the condition to be

due to a localized patch of interstitial nephritis impeding the circula-

tion in the boundary layer of the pyramid, and thus preventing venous

drainage of the papillary plexus. Microscopic examination shows
extravasation of blood, congestion of vessels, and increase in cellular

stroma. Serous cysts about the size of a walnut, either solitary or

multiple, should be recognized during operation and removed by re-

section.

Echinococcus cysts are found most commonly in men, between the ages of twenty and

forty; ordinarily in one kidney only, and most often in the left. There is usually only one

mother-cyst, which begins in the cortical substance, causes expansion and atrophy of the

kidney tissue, and when large may extend to the abdominal cavity, becoming adherent to

the colon, liver, spleen, or other organs. Finally, after one or two years, the cyst ruptures,

fortunately most often into the pelvis of the kidney, and evacuates parts of its contents

through the ureter.

The symptoms are at first vague; the tumor is globular and often movable. When
rupture takes place, it is marked by a sudden pain followed by renal colic as the daughter-

cysts pass down the ureter, and by vesical tenesmus when they pass out into the urethra.

The cysts are usually crushed during their passage from the kidney, and we find in the

urine transparent gelatinous masses (the sac-walls) and a little blood. Microscopic examin-

ation reveals the characteristic booklets and lamellated membranes of the sac. Later on,

infection comes on, attended by fever and emaciation, terminating fatally in most cases

(23 out of 29, Boeckel), spontaneous recovery being the exception.

Treatment.—The cysts should be opened by lumbar or transperitoneal incision, the

contents evacuated, and drainage maintained until the cavity is closed. The opening in

the cyst-wall must be united to the skin. Lumbar incision, if practicable, is to be preferred.

If the transperitoneal route is chosen, the operation in two stages is preferable. Le Dentu

treated 9 cases and Wagner 28 cases in this manner, and all the patients recovered; while

out of 10 cases in which nephrectomy was performed Wagner reports 3 deaths; and of 11

cases of puncture alone or puncture with injection of tincture of iodin, 3 were cured, 3

remained unimproved, and 5 died.
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Aneurism of the Renal Artery.—Keen reports that only 13 well-described cases of

aneurism of the renal artery are lo be found in the literature. The diagnosis was made in

none of these cases until an exploratory operation or autopsy revealed the true character

of the disease. If the aneurism is located in one of the large intrarenal branches, the swell-

ing is central and causes distention of the kidney. If it is an aneurism of the trunk of the

renal artery, the tumor is located outside of the kidney (in the hilus), and pushes the kidney

aside without making any change in the shape of the organ.

The symptoms are a rapidly increasing, tense or elastic tumor, with a feeling of heavi-

ness and pain, which may radiate down to the testicle of the same side. Pulsation has not

been noted in any of the cases. Diagnosis is practically impossible before an exploratory

incision has been made. The possibility of aneurism should be considered when, subse-

quent to an injury in the region of the kidney, a tumor of considerable size develops rapidly,

with no hematuria, especially in patients having arteriosclerosis or syphilis.

The treatment is nephrectomy, after ligation of the renal vessels as close to their origin

as possible. Three patients have been saved in this manner (Hochenegg, Hahn, and Keen)

Cystonephrosis (Hydronephrosis; Pyonephrosis).—Dilatation of

the urinary passages occurs above an obstruction to the free flow of

urine. It begins immediately above the point of stenosis and extends

gradually backward toward the kidney. Thus, a stricture of the bulbous

portion of the urethra causes, first, dilatation of the membranous urethra,

next of the bladder, then of both ureters, and finally of the pelvis and
calices. If the obstruction is in or below the bladder, the dilatation ex-

tends to both kidneys; while if the obstruction is located in the ureter

or above it, the dilatation will be limited to the kidney of the affected

side. If only one of the two branches of the ureter is occluded, a partial

dilatation of the kidney takes place, which is limited to the corresponding

half of the organ. Dilatation of the pelvis and calices above the ureter

may be termed cystonephrosis. When no infection of the retained urine

has taken place, it contains a watery fluid, and is termed hydronephrosis.

When infection has transformed the fluid into pus, we speak of pyone-

phrosis.

NoN-iNFECTED CYSTONEPHROSIS (Hydronephrosis).—We may classify

hydronephrosis as follows:

1. Congenital hydronephrosis, when the stenosis is caused by intra-

uterine disease.

2. Acquired hydronephrosis, when the retention of urine is caused

by diseases late in life.

If the hindrance to the evacuation of urine is absolute, we have a
permanent hydronephrosis; if the urine passes out at intervals, the

condition is known as intermittent hydronephrosis.

Etiology and Pathogenesis.—Sudden, complete occlusion of the pas-

sage of urine, as exemplified experimentally by ligation of the ureter, is

followed in most animals by atrophy without dilatation, and only ex-

ceptionally by hydronephrosis. In most instances in which a progressive

hydronephrosis is developed the occlusion is also gradual and for a time

incomplete.

Compression of the ureter by tumors is of common occurrence.

Morris states that 90 per cent, of hydronephroses are caused by malig-
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nant tumors in the small pelvis. When a carcinoma of the uterus

extends into the broad ligaments, compression of the ureter and hy-

dronephrosis result in one-half of the cases. Disease in the wall of the

ureter, such as traumatic rupture, ureteritis, or tuberculosis, may lead

to stricture. Bending of the ureter, due to floating kidney, is followed

by incomplete obstruction, retention, and dilatation above the bend.

When the dilatation of the renal pelvis is unilateral or not uniform,

lateral implantation and valve formation of the ureter at its pelvic end

give rise to retention and hydronephrosis. This condition is not un-

common. Finally, an obstruction within the canal of the ureter, such

Fig. 184.- -Right congenital hydronephrosis in a child nine months old. Extirpation; recovery (Rovsing).
a, Suprarenal capsule; b, ureter; c, valvular obstruction at the pelvic end of ureter.

as a stone, a foreign body, or a blood-clot, may occasionally be the cause
of hydronephrosis.

Congenital Hydronephrosis.—A congenital cause for hydronephrosis is found in one-

third of all cases. The disease may be bilateral when the hindrance to the evacuation of

urine is located in the prepuce or the urethra. Absence of the urethra or complete occlu-

sion by a membrane at the external or internal orifice causes complete hydronephrosis.

Phimosis or incomplete valve formation in the urethra causes incomplete hydronephrosis.

In rare cases the cause is found to be bilateral obliteration of the ureter. Children affected

with bilateral hydronephrosis die shortly after birth. Unilateral congenital hydronephrosis

is compatible with life, as the other kidney is suflScient for the necessary function. This

condition, therefore, is often not noticed until later in life, unless the sac at the time of
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birth is so large as to cause an impediment to delivery. The obstruction is most often

in the ureter; rarely in the bladder.

In some cases there is obliteration of the ureter; in others, compression of the ureter by

anomalous renal arteries; torsion of the ureter is of rare occurrence. In most cases valve

formation at the pelvic orifice of the ureter is found as a congenital anomaly which causes

hydronephrosis. In some cases other disturbances in development, such as spina bifida,

pes varus, cleft-palate, harelip, and imperforate anus, are found with the congenital hydro-

nephrosis (Fig. 184).

In rare cases stenosis of the ureter at the pelvic or vesical orifice is seen. When the

kidney has a double ureter, one portion patent and the other obliterated, a partial hydro-

nephrosis or dilatation of the half of the kidney corresponding to the occluded ureter is seen.

Fig. 185.—-Hydronephrosis. First stage
(Le Dentu).

Fig. 186. -Hydronephrosis. Second stage
(Rayer).

Acquired hydronephrosis is much more common, and may be per-

manent or intermittent. Permanent, unchangeable hydronephrosis

was found by Morris 239 times in 3926 autopsies. External compres-

sion of the ureter by malignant tumors in the small pelvis is the cause

of 90 per cent, of hydronephroses. Carcinoma of the uterus which

has extended to the broad ligaments compresses the ureters, causing

bilateral hydronephrosis and death from uremia. Pelvic cellulitis,

hematocele, retroflexions or lateroflexions of the uterus may also oper-

ate as causes. Other abdominal tumors, such as ovarian cystomata,

uterine myomata, intestinal carcinomata, or sarcomata may cause

hydronephrosis, but ordinarily on one side only.

Obstruction within the ureter is caused by stone (11 out of 22 cases,

Roberts), or by stricture due to inflammation or trauma. In the upper
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end of the ureter the injury is usually due to rupture; in the lower end
to difficult delivery and the use of forceps.

Intermittent hydronephrosis exists when the urine retained in the sac

is evacuated at intervals. This is often found in case of floating kidney

(Landau), When the kidney is descended, the upper end of the ureter

is bent, and this causes obstruction and retention above. When the

kidney returns to its place, as is the case when the patient lies down,
the bend or twist is straightened out, and the retained urine is evacu-

ated; but in the course of time unilateral dilatation and valve-formation

or fixation of the bend take place, evacuation becomes more difficult,

and the hydronephrosis becomes stable.

Pathologic Anatomy.—The retained urine causes, first, dilatation of the pelvis

and calices, with stasis, swelling of the kidney tissue, and multiple ecchymoses, followed

later by edema, paleness, and atrophy beginning in the pyramids. The papillae become
flattened, and the pyramids and, later on, the cortical substance are gradually transformed

into, or replaced by, connective tissue from interstitial infiltration, until finally a large

multilocular sac is formed, in which globular cavities, separated by fibrous partition-walls

or annular prominences corresponding to the calices and pyramid, alone remain. At first

the kidney substance is extended like a cap over the dilated pelvis (Fig. 185) ; but later

on no kidney substance can be seen on it in the wall of the large multilocular sac (Fig. 186).

The rapidity, however, with which the kidney tissue and, consequently, the secretion

of urine disappear is very variable. Krause found a thin layer of kidney tissue, 36 cm.

long by 13 cm. (14.3 by 5.3 inches) broad, spread out over the surface of the sac. It has

been observed that when a hydronephrotic sac, even of enormous size, where a thin layer

of kidney tissue could scarcely be recognized, has been opened and drained, a quantity of

urine from 400 to 500 c.c. daily has been secreted. If, as in Kuster's case, the other kid-

ney is absent, life is dependent upon the hydronephrotic kidney alone. It is thus evident

that the kidney substance may be spread out as a thin layer over a large surface w^ithout

losing its secretory power.

The hydronephrotic sac gradually becomes adherent to the surrounding organs by
chronic inflammation, so that its extirpation is rendered diflBcult. If the obstruction is

located in the ureter, this organ is found to be dilated above the obstruction; normal or

atrophied below, from disuse.

The sac contains, as a rule, a transparent fluid resembling thin urine. If active kid-

ney tissue is present, the fluid contains a variable amount of urea or uric acid, but if all

kidney substance has disappeared, the fluid is serous and contains albupiin, but no urea or

uric acid.

The symptoms are indistinct in the first . stage of development.
Pain is usually absent, and the hydronephrosis is detected only when
the sac has attained a considerable size. The tumor in the renal region

gradually extends from below the ribs downward into the lateral half

of the abdomen, and is then often accidentally discovered by the patient.

It subsequently extends downward toward the symphysis and inward to

the median line, which it finally passes, until it fills the entire abdomen.
The tumor is usually fluctuating, and may be felt to extend up behind

the ribs and backward into the lumbar region. As the tumor is usually

covered by ascending or descending colon, there is an area of clear per-

cussion on the abdominal surface; but when the sac becomes very large,
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the colon is pushed far over toward the healthy side, leaving the per-

cussion dull over the corresponding half of the abdomen. Sometimes
a firmer and somewhat nodular territory is felt, which corresponds to a
considerable layer of kidney substance.

Pain is often absent, and is sometimes remittent, even in stable

hydronephrosis, and may then be due to a sudden increase in the size

of the tumor. In open or intermittent hydronephrosis attacks of pain

and tenderness occur during the period of accumulation. The pain

and tumor disappear upon evacuation of the sac, often during the

night, simultaneously with the passage of an increased amount of urine.

The patient is often aware that certain positions or manipulations of the

tumor aid in the evacuation. The intervals between attacks vary from
four to five days to a month or more.

Fever is absent in non-infected cystonephrosis; if fever is present,

it signifies infection and consequent additional danger to the kidney as

well as to the patient. Frequent micturition is sometimes observed.

The disease runs an indefinite course, and if unilateral and not

infected, does not disturb the general health. Spontaneous cure is

possible, but rare. It may take place, for instance, when a stone

impacted in the ureter passes down into the bladder.

Infected Cystonephrosis (Pyonephrosis).—The contents of a hy-

dronephrotic sac furnish an excellent culture-soil for the growth of

microbes, and the low vitality of the sac-walls offers no resistance to

them; therefore, when microbes once gain access to the cavity, they

multiply with great rapidity. The sac-contents become purulent, the

increased tension causes pain, and high fever, with rigors and all the

other symptoms of acute sepsis, give warning of impending danger.

If the pus is not promptly evacuated, sepsis will soon cause the death

of a patient who has only one kidney to carry off the toxins, and this

kidney is so overtaxed as to become the seat of a septic nephritis, which
almost invariably terminates in fatal uremia. The suppuration of the

sac may lead to perforation and rupture. If this takes place into the

peritoneal cavity, a fatal peritonitis results. If it opens into the retro-

peritoneal space, a diffuse phlegmonous inflammation (perinephritic

abscess) results. Although this disease is not always fatal, it is grave,

and demands prompt surgical interference.

The diagnosis cannot be made until a tumor is felt. In small hy-

dronephroses the location of a fluctuating tumor in the region of the

kidney, extending up under the ribs and easily palpable in the lumbar
region, will lead to a diagnosis. Large tumors which fill the entire ab-

domen simulate, and have often been mistaken for, ovarian or other

abdominal cysts. If the sac is not tensely filled, it may simulate ascites.

A small hydronephrosis on the right side may be mistaken for a distended

gall-bladder; on the left side, for a cyst in the spleen.

Pyonephrosis presents the acute symptoms of infection, and in the

more chronic cases the patients are cachectic and emaciated.

If we always consider the possibility of cystonephrosis, and on
examination of the ureters find that one is occluded, the diagnosis is
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reasonably certain. Aspiratory puncture and examination of the fluid

are often uncertain, because in the large and old sacs none of the com-
ponents of the urine exists. Puncture may be dangerous, because it

may be followed by extravasation of the fluid around the sac.

Treatment.—Beginning cases of open, intermittent, non-infected

cystonephrosis, when due to bending of the ureter in a floating kidney,

may be treated by nephropexy, provided the bend is found to be straight-

ened when the kidney is replaced. If no bend exists, the sac should be

opened and the obstruction sought for by exploring the ureter from its

pelvic origin down to the bladder. A valve or stricture may be remedied

by a plastic operation, or a stone may be removed from the ureter. If

it is thus possible to remove the cause, the kidney can be saved, and should

be saved if secreting kidney tissue still remains.

Infected remittent cystonephrosis (pyonephrosis) must necessarily

be opened for drainage, and examined as regards the removal of the

obstruction; but here the question of removal of the kidney comes
up, and if suppurative nephritis, with multiple abscesses in the kidney

tissue, is found, nephrectomy should be done.

Stable, permanent, non-infected cystonephrosis (hydronephrosis)

has been treated by puncture, incision, and extirpation (nephrectomy).

Rovsing has collected from the literature 92 operations for hydronephrosis, with the

following results:

Operation. Recovery. Unimproved. Died. qp Olses^^^

Puncture with drainage 1 2 9 12

Nephrotomy 15 13 28

Transperitoneal primary nephrectomy . . 16 . . 3 19

Transperitoneal secondary nephrectomy 7 .

.

3 10

Lumbar primary nephrectomy 18 .

.

2 20

Lumbar secondary nephrectomy 3 .

.

.

.

3

It will be seen from this table that puncture, even with drainage, is insufficient and

dangerous, and should be abandoned. Nephrectomy, or total extirpation of the hydro-

nephrotic sac, has given the best results, and is the operation which should be employed

in the majority of cases, but one should be certain that obstruction is irremediable before

resorting to nephrectomy. Transperitoneal nephrectomy was most often performed in

cases in which a large sac filled the abdomen, and a correct diagnosis was not made before

the operation. If it is known that a hydronephrosis is present, the lumbar operation

should probably always be done. If the hydronephrotic sac contains no secreting kidney

tissue, as is the case in most of the very large hydronephroses, nephrectomy is indicated.

A large sac, which is practically valueless as to secretion, and is clad with mucous membrane,

is very apt to become infected after nephrotomy and drainage. It is almost impossible in

such cases to prevent infection; and Rovsing's statistics show that out of 28 cases of

nephrotomy, 13 patients died. In most cases of large, stable hydronephrosis we find the

other kidney sufficient for the urinary secretion. This is demonstrated by the fact that

out of 5^2, cases of nephrectomy, only 8 patients died.

In small, recent, stable hydronephrosis, however, when kidney tissue can be recognized

in the walls of the sac, and when remittent evacuation, present at first, has recently

ceased, we may expect to find secreting kidney tissue that is worth saving. Here nephrot-

t)ray should be tried, and the obstruction sought for. If the sac is too large to permit of
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finding the ureter, we may wait for a few months until it has retracted. During this time

we must examine the quantity and quaHty of urine excreted daily. If the quantity is

considerable, the obstruction can be sought for and remedied by a secondary operation.

If no urine is secreted, secondary nephrectomy should be done.

Operations on the Kidney.—Narcosis.—The position of the pa-

tient, who Hes on his side with a pillow under the costo-iliac space,

causes some embarrassment of the respiratory movement of the thorax

and some difficulty to the anesthetizer, because the face rests with one

side on the table, thus making it difficult to watch the pupil and to

manage the tongue. As to the choice of anesthetic: After the use

of both ether and chloroform, albumin and cylinders or cylindroids

are sometimes found in the urine. Investigations of Wood and others

seem to favor the use of ether. Albuminuria followed the administra-

tion of chloroform in 11.5 per cent, of the cases, and of ether in 6.9

per cent, of the cases. Cylinders were found in 34.8 per cent, of the

cases after chloroform, and in 24.6 per cent, of the cases after ether.

Repeated narcoses at intervals of a few- days should be avoided; thus,

examination in narcosis for diagnostic purposes should not be made a

short time before operation.

Treatment of the Operation Wound.—The antiseptic solutions of

sublimate and carbolic acid should never be used, as both of these

substances have a destructive effect on the kidney tissue, causing

respectively albuminuria and hemoglobinuria. When irrigation is

called for, boric-acid solution, sterilized water, or the physiologic salt

solution should be used. It is also important to avoid the use of iodo-

form, either dusted over the wound or in the form of iodoform gauze

for packing or dressing. The experiments of Stubenrauch have proved

that even small quantities of iodoform applied locally on the kidney

tissue caused extensive fatty and parenchymatous degeneration of the

renal epithelial cells. General iodoform intoxication is attended by
similar extensive degeneration in both kidneys and liver. Fatal iodo-

form poisoning following nephrectomy has been reported by Israel and
others. In these cases the wound cavity had been packed with iodo-

form gauze, and the autopsy showed fatty degeneration of the remaining

kidney.

Incision.—Access to the kidney is had either through the peritoneal

cavity (the transperitoneal method) or through the lumbar region (the

extraperitoneal method). The latter operation should always be per-

formed, when practicable, in order to avoid the danger of peritonitis.

Transperitoneal Incision.—The patient is placed on the back, and
the incision is made either in the median line or laterally at the outer

border of the rectus muscle. The lateral incision gives better access

to the kidney. The parietal peritoneum may be united to the skin by
a few sutures. After digital examination of both kidneys and ureters

the intestines are pressed over to the healthy side, held in place with

gauze sponges, and the posterior peritoneum—that is, the mesocolon

—

is divided by a longitudinal incision corresponding to the anterior sur-

(>4
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face of the kidney. The lateral layer of the mesocolon is usually

divided; but if the colon is pushed outward by the tumor, it may be

more convenient to divide the medial layer of the mesocolon. The
anterior surface of the kidney is now laid bare to the hilus, then the

lateral border, the upper and lower poles, and finally the posterior surface

are exposed. This prepares the field for the operation on the kidney.

Drainage.—If the kidney is aseptic, the advice of Terrier may be

followed, who closse off the wound from the peritoneal cavity by sutur-

ing the wound in the mesocolon to the parietal peritoneum or the skin,

and packs the aseptic wound with a gauze drain. If the kidney is in-

fected, it is preferable to make a counteropening in the lumbar region for

drainage (Morris), and then either to close the wound in the mesocolon

and the abdominal incision separately, without drainage through the

abdominal wound, or to combine anterior and lumbar drainage.

Lumbar or Extraperitoneal Incision.—The patient is placed on the

side, with a pillow in the costo-iliac space, so as to increase the distance

between the costal border and the ilium.

The longitudinal or vertical incision of Simon, along the lateral border

of the erector spinae muscle, is 9 or 10 cm. (33^ or 4 inches) long, begins

over the eleventh rib, and ends midway between the twelfth rib and the

crest of the ilium. It divides the subcutaneous tissue, the latissimus

dorsi muscle, and the lumbodorsalis fascia. Anterior to the quadratus

lumborum is a fascia covering the adipose capsule of the kidney, and
by blunt separation of this fascia the lower pole of the kidney is reached.

The vertical incision gives little space for operating on the kidney, and
has been superseded by the oblique incision.

Oblique Incision.—The oblique incision is made from the lateral

border of the erector spinse muscle below the twelfth rib, downward
and forward, parallel to either the quadratus lumborum muscle or the

linea semilunaris (Thornton, Guyon, and Tuffier) or the twelfth rib

(Kuster). The incision is 10 or 12 cm. (4 or 4% inches) long and divides

the skin, latissimus dorsi muscle, possibly the quadratus lumborum,
the external and internal oblique, and transversalis muscles. When the

retroperitoneal adipose space is reached and the kidney has been pal-

pated, the incision may be prolonged downward and forward to the outer

border of the rectus abdominis muscle or to Poupart's ligament, by ex-

traperitoneal division of the abdominal muscles as far as operative space

is required. This incision gives ample operating space, and is applicable

to most cases.

Combinations of the vertical and oblique incisions are employed by
Konig, Bardeleben, and others, and may be of use in special cases; or

to the oblique incision, if required, may be added an incision at a right

angle up toward the twelfth rib or down toward the crest of the ilium.

Operations on the Kidney include puncture, pyelotomy, nephrot-

omy, and nephrectomy.

Puncture with the trocar or hollow needle through the skin, for

aspiration of fluid, has been done to confirm the diagnosis of a renal

tumor. Transperitoneal puncture should never be made, on account
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of the danger of infection of the peritoneal cavity by the contents of

the kidney. Extraperitoneal puncture through the lumbar region is

less dangerous, but it is uncertain, and is of little value either for diag-

nosis or for effecting a cure, as, for instance, in hydronephrosis. When,
however, the kidney has been laid bare by an incision, puncture may
be made with a thin needle to search for stone in the pelvis or calices,

or fluid may be evacuated from a large sacculated kidney through a
trocar or aspirator syringe, in order to facilitate the further steps of the

operation. If a large sac contains pus, infection of the wound during

the extirpation of the sac may thus be prevented.

Pyelotomy, or incision of the renal pelvis, may be done for removal
of fluid or stones in the pelvis. After the kidney has been laid bare

through a lumbar incision, the adipose capsule carefully separated from
the posterior surface of the kidney and pelvis, and the organ lifted for-

ward and out into the wound, a longitudinal incision may be made
through the posterior wall of the pelvis. It is well to insert a loop of

silk on each side in the border of the incision, which must be large

enough to permit the introduction of the finger to explore for stone.

Stones may be felt in the pelvis or in some of the dilated calices; or a
stone may be so large that it will have to be divided before extraction.

After removal of stones or evacuation of pus the question of drainage

or closure of the wound must be considered. If a stone has been re-

moved from an aseptic pelvis, the incision in the latter may be closed

by a single or double row of extramucous sutures, on the principle of

the Lembert sutures in the intestine. In most cases, however, there is

doubt as to the aseptic condition of the pelvis, and a drainage-tube

must be inserted.

Pyelotomy as a means of access to the pelvis has the advantage, as

compared with division of the kidney substance, of being attended by
little or no hemorrhage, and of causing no injury to the kidney-tissue.

It possesses the disadvantage of giving no access to abscesses in the

kidney substance and less freedom of access to the calices.

Many authors state that pyelotomy has the disadvantage of being

almost always followed by a permanent lumbar urinary fistula. We
must remember, however, that no ordinary fistula will be permanent if

the ureter is patent. The condition of the ureter should always be
ascertained by exploration with a bougie or sound, or by injection of

fluid; and any obstruction, whether it be oblique insertion and valve-

formation or stones or strictures in the ureter, should be relieved. This

may be accomplished through the wound in the pelvis or by operations

lower down in the course of the ureter. After this has been done and
free passage of the urine into the bladder has been secured, there is no
reason why a lumbar urinary fistula should follow pyelotomy more fre-

quently than it follows an opening into the renal pelvis through the

convex surface of the kidney (nephrotomy).

Nephrotomy.—Incision through the kidney tissue is made to evacu-

ate pus from the kidney, calices, or pelvis; to remove stones; or,

finally, to remedy obstructions in the kidney above the pelvis. The
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gravity of the operation depends on the condition of the kidney tissue.

A thick layer of normal kidney substance is extremely vascular, and its

division gives rise to considerable and often enormous hemorrhage.

When the kidney substance has been destroyed by interstitial nephritis

from infection and suppuration, or when obstruction has caused dilata-

tion of the calices (cystonephrosis), the vascularity is thereby lessened

and the hemorrhage upon division is slight and unimportant.

Nephrotomy in Healthy Kidney Tissue {Nephrolithotomy; Bisection of

Kidney)

.

—^The adipose capsule is separated by blunt dissection, and the

kidney brought well out into the field of operation by pulling it down
slowly and cautiously below the twelfth rib. Exploration for stone is

then made by a solid steel needle or by the fine needle of an aspirator

syringe. If the aspirator needle detects fluid, we know that it must be

in a calyx or the pelvis, and the needle is therefore left in, to cut upon
as a guide. Division of the healthy kidney tissue is accompanied by
considerable hemorrhage. This cannot be stopped by hemostatic for-

ceps or by ligatures, because they tear through the friable kidney tissue.

We must, therefore, resort to compression of the pedicle of the kidney

or to direct compression of the kidney wound. Compression of the

pedicle of the kidney—^that is, the renal artery and vein—can be made
by digital compression between two fingers of an assistant, or by in-

struments. Tuffier uses for this purpose a Pean forceps with broad jaws,

covered with rubber tubing, in order to avoid injury to the vessels and
secondary thrombosis. Rovsing uses a compressor similar to those

used on the intestines during resection of the bowels. Direct compres-

sion of the wound-surface is made by a tampon of dry sterile gauze,

against which the wound-surfaces are held firmly together. After a

few minutes the bleeding is considerably diminished. This method is

applicable to the smaller incisions, one-fourth to one-third of the length

of the kidney; but it is insufficient when the kidney is divided through

its entire length, as in bisection, when compression of the pedicle cannot

be dispensed with.

Exact suturing of the kidney wound by deep and superficial sutures

furnishes a good and certain method of hemostasis.

Division of the kidney tissue is made by the knife, rarely by the

Paquelin cautery. The incision should be made just posterior to the

median line of the convex border; that is, longitudinally, straight into

the pelvis, because here only the smallest vessels are found; and as

the incision is parallel to the uriniferous canals, the smallest possible

number is divided. Thus the minimum amount of hemorrhage and
of atrophy of kidney tissue will follow. A single incision of the kidney

is preferable to two incisions, one at each of the poles, as it gives the

best access to the pelvis and calices. When the pelvis has thus been

opened, stones are sought for by exploration with the finger or steel

sound. The narrow entrances to enlarged calices must be dilated and
all calices examined, as stones are here often left undetected. If the

])clvis contains a large stone with branches extending into the calices,

the necks of the calices may be divided to free the stone. A large stone
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may be divided with a crushing forceps to facilitate removal. Ordi-

narily a flat sound or director can be passed around the corner of the

stone to free it and lift it out. As a rule, however, the stones are small

and easily removable.

The ureter should always be sought for at the bottom of the pelvis,

and a probe or bougie passed down into the bladder to make certain

that the ureter is patent, that no stones are arrested in it, and that no
strictures or bends exist. If the pelvis is dilated, oblique insertion of

the ureter may be expected. When these conditions have been reme-

died, permanent fistula will not follow.

The treatment of the wound in the kidney tissue depends upon the

condition of the latter. If the kidney is aseptic, the wound is united

by deep and superficial sutures, preferably of catgut (Figs. 187, 188).

187.—Bisection of kidney. Insertion

of sutures (Tuffier).

-Bisection of kidney.
Sutures tied (Tuffier).

The deep sutures of heavier catgut pass through the whole thickness

of the kidney tissue, while the superficial sutures of finer catgut take in

the capsule and a little of the cortical substance. The adipose capsule

and the abdominal muscles are united by buried sutures. Drainage
with gauze or a tube down to the kidney may or may not be made,
depending entirely upon the operator's confidence in his asepsis. If the

kidney is infected, or if infection is suspected, it is safer to drain either

with a tube inserted down into the renal pelvis or by packing with asep-

tic gauze. The latter is preferable when hemostasis is not absolutely

certain.

The after-course is usually aseptic, and primary healing in from two
to three weeks is common. The urine is bloody from three to seven

days. Fistulas rarely follow. In 43 cases collected by Tuflfier there

were 3 deaths, 2 fistulas, and 38 recoveries.
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Nephrotomy in an Injected, Suppurating, Often Dilated Kidney
{Nephrotomy Proper).—Lumbar nephrotomy is the operation of choice.

The operation has for its object the evacuation of infected fluid (pus) or

non-infected fluid in cystonephrosis, the removal of stones, if present,

and the local treatment of the infected pelvis and calices. It is often an

operation of necessity in a septic patient with high fever to remove the

pus and put an end to the septic absorption. The adipose capsule is

exposed through the oblique lumbar incision—and in septic cases it is

transformed into a thick, fibrolipomatous mass adherent to the surface of

the kidney. This is divided with the knife either on one of the bulging,

fluctuating prominences, or along the convex surface by an incision 3 to

4 cm. (13<C to 13^ inches) long, either made directly or on an aspirator-

needle as a guide. If a large infected cystonephrosis containing a con-

siderable quantity of pus is found, it is well to evacuate the pus through

a trocar, and pull the sac out of the wound with forceps before incising

it, in order to protect the outer wound against infection from the con-

tained pus. A finger is now inserted into the pelvis, while the other

hand makes compression on the abdomen, to push the kidney against

the exploring finger, thus making it possible to palpate the whole inte-

rior of the kidney. Stones are carefully sought for by the finger or

steel sound. If the entrances to dilated calices are narrow, they may
be dilated by forceps or the finger. The object of the operator should

be to transform a multilocular cavity, in which access to some of the

dilated calices is difficult, into a single or unilocular cavity, in order to

facilitate drainage.

If the patient's condition permits of more than the simple evacua-

tion of pus and insertion of a drain, as it sometimes does in non-infected

cystonephrosis and in some cases of bending and valve formation of the

ureter, it is advisable to bisect the kidney by complete longitudinal

division in the median line. By this means the pelvis and all the calices

are exposed, and the division of partition-walls between dilated calices

with narrow necks, for thorough exploration and evacuation of their

contents, is made possible. It further permits the exploration of the

ureter from the pelvis and operation on strictures or valve formations.

Bisection is preferable to a shorter incision for the division of the nar-

row necks of calices, as larger vessels may be divided, which will necessi-

tate ligation or searing with the Paquelin cautery.

The pockets in the dilated kidney and the pelvis are cleansed with

sponges, in order to remove stringy pus from the walls, to which it may
adhere, and also stones, gravel, and incrustations. Incomplete removal

of stones was found by Tuffier to have taken place in 11.3 per cent, of

114 cases. This was caused by the difficulty of exploring a large saccu-

lated kidney with multiple pockets.

The treatment of the kidney wound must be such as to secure free

lumbar drainage for a time sufficient to cure the pyelitis. Thus, the

borders of the renal wound are united to the skin. If the kidney has

})een bisected, the ends of the kidney wound may be united and the

middle portion left open. The external wound is united at the upper
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and lower extremities only, leaving open the middle portion, which has

been sutured to the edges of the kidney wound.
Drainage of the kidney is made by packing the pelvis and calices

with sterile gauze, which may be removed in a day or two and replaced

by rubber drainage-tubes. Drainage of the lumbar wound is made by
gauze strips or rubber tubes on the outer side of the kidney at its upper

and lower poles.

A voluminous aseptic dressing is needed to take up the pus and
urine from the kidney. The quantity of urine secreted from a kidney

which is to all appearances useless or destroyed may be unexpectedly

very large. If this be the case, it may be necessary to change the

dressing once or several times daily.

The prognosis of lumbar nephrotomy depends upon the disease for which the oper-

ation has been made, and especially upon the condition of the other kidney. The oper-

ation, as such, has very little danger, and may be done very rapidly, as for simple evacuation

of pus. The mortality in 259 cases collected by TufBer was as follows: Pyonephrosis with

and without stone, 23.3 per cent.; aseptic cystonephrosis, 18 per cent.; tuberculous

pyelonephritis, 46.6 per cent.

Transperitoneal nephrotomy should be abandoned, as it is far more dangerous and

never called for. Its mortality in pyonephrosis was 50 per cent.; and in hydronephrosis

20 per cent.

A permanent lumbar urinary fistula will remain if the passage through the ureter is

not free. Of 220 cases of pyelonephrosis, fistulas remained in 43 per cent., and in aseptic

cystonephrosis in 66 per cent. (TuflSer).

Nephrectomy.—Total removal of the kidney may be a relatively

easy operation when the organ is not enlarged, and when it can easily

be loosened from the surrounding tissues, as, for instance, in case of

central tuberculosis or of a small malignant tumor. Commonly, how-
ever, the operation is difficult or dangerous when the kidney is con-

siderably enlarged or is firmly adherent to the surrounding organs.

The operation is either transperitoneal or extraperitoneal; extra-

peritoneal or lumbar nephrectomy is the operation of choice.

Lumbar Nephrectomy.—^An oblique incision is made from the outer

border of the sacrolumbalis muscle, 1 inch below the twelfth rib, par-

allel to the rib downward and forward for about 12 cm. (4^ inches).

Exploration by the finger or hand reveals the size and condition of the

kidney. If there is not sufficient operating space, this incision is pro-

longed or another incision at an angle to the first is made. The kidney

is now isolated, and either regular nephrectomy, subcapsular nephrec-

tomy, or nephrectomy with morcellement may be done.

Regular nephrectomy is done when the kidney can be easily isolated

without much danger of injury to the surrounding organs. The size

of the kidney is not important in this connection, as the incision may
be enlarged to obtain space for handling the organ. Isolation must
be done by blunt dissection and with only moderate force. The hand
must loosen the kidney down to the hilus, care being taken not to

rupture peritoneum or intestines. Palpation of the pedicle will deter-
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mine whether it is free and movable or stiff and infiltrated, or adherent

to the vertebral column and the adjacent soft parts. If the kidney

and pedicle are freely movable, the kidney is brought cautiously out

of the wound, so that the pedicle may be inspected, and isolated liga-

tion of the renal artery and vein is performed. This is accomplished

as follows: A blunt aneurism needle, doubly threaded with strong

catgut or silk, is inserted between the artery and vein; the thread is

caught and divided, the aneurism needle removed, and each half of

the pedicle ligated. The ends of the ligatures are cut short, so as to

avoid the risk of slipping off of the ligature, which may occur by pulling

on the ends if they are left long. As a matter of additional security, it

is well to clamp the pedicle on the distal side of the ligature with a bent

forceps, so that the pedicle may be drawn into view if there should be

hemorrhage after the kidney has been cut away. The ureter should be
doubly ligated and divided between ligatures. The ends of the lower

ligature are left long, that the ureter may be pulled out and examined
later on if extirpation is necessary, as in case of tuberculosis. The
artery and vein are then divided 1 cm. (0.4 inch) distal to the ligature,

and the kidney lifted out of the wound. It has been advised that a little

wedge of kidney tissue be left on the pedicle, to secure against the slip-

ping of the ligature. This is not wise, for in most cases in which nephrec-

tomy is indicated harm might result; in malignant tumors relapse might
be caused, and in septic cases suppuration of the wound might ensue.

If thrombotic tumor-masses hinder manipulation of the pedicle for

isolated ligation, the pedicle may be caught in a clamp with broad blades

and the clamp-forceps left on for thirty-six or forty-eight hours. At
the expiration of this time the forceps is cautiously removed by slowly

opening the jaws of the forceps without making traction on it, and after

a few minutes, if no hemorrhage follows, cautiously lifting the forceps

out of the wound.
The great danger in nephrectomy lies in hemorrhage from the pedi-

cle. Careful ligation should therefore be performed, and after the

pedicle has been dropped, careful inspection should be made to see if

there is any hemorrhage deep in the wound. If hemorrhage persists,

trust should not be reposed in tamponade, which is ineffective, because

there are no firm walls in the cavity against which pressure with gauze

packing can be made; the wound must be revived and every bleeding

point ligated.

Subcapsular Nephrectomy (Oilier).—When thick, hard, fibrous cap-

sular masses surround the kidney and bind it to the peritoneum, dia-

phragm, colon, vena cava, or other organs in such a manner that its

isolation would cause rupture of these organs, incision is made through

the renal capsule to the kidney tissue. This is now loosened and
peeled off by blunt dissection down to or into the pedicle, leaving the

fibrous capsule. If possible, the pedicle is now ligated; if not, it is

clamped by a forceps, which is left in place. This method is of use in

chronic sui)purative and tuberculous nephritis. After removal of the

kidney the inside of the capsule should be cureted, to remove shreds



SURGERY OF THE KIDNEY 1017

of kidney tissue or granulation tissue, and the cavity then packed. In
case of malignant tumors, this, or in fact any, operation is useless.

Transperitoneal Nephrectomy.—The incision is median, in the linea

alba, or lateral, at the outer border of the rectus muscle. The lateral

incision gives better access to the kidney. The intestines are held

aside with sterile gauze sponges, and palpation of both kidneys and,

eventually, of both ureters, is made. The posterior peritoneum which

covers the kidney is now divided on either the median or the lateral

side of the colon, according to its location on the anterior surface of

the kidney. The tumor is isolated by uncovering, first, its anterior

surface down to the hilus, then its lateral border, next, the upper and
lower poles, and finally the posterior surface. The vessels in the hilus

are isolated from the ureter and ligated as described above. The
ureter is then divided between two ligatures and the kidney lifted out.

Drainage and the treatment of the ureter are different in septic and
aseptic cases. In septic cases the ureter, which may become a source

of infection, should not be dropped into the wound cavity, but must
be brought out to be united with the skin (Thornton), either in the

lower corner of the abdominal incision or through a counteropening

in the lumbar region (Morris).

Drainage of the wound cavity may be effected through the abdom-
inal wound or through a counteropening in the lumbar region. In the

first case the opening in the posterior peritoneum is sutured to the

wound in the parietal peritoneum, excluding the peritoneal cavity from

the wound cavity, which is then packed with gauze or has a tubular

drain inserted into it. If lumbar drainage be preferred, a counteropen-

ing is made in the lumbar region for the insertion of a strip of gauze

or a drainage-tube, over which the posterior peritoneal opening is then

closed by a continuous suture. The abdominal incision can then be

closed without drainage.

If the kidney is aseptic, drainage may be dispensed with and the

ureter left in the wound. The perirenal or posterior peritoneal wound
is closed by continuous suture, and finally the abdominal wound is

united without drainage.

Accidents During Nephrectomy.—The pleural cavity may be opened

if the incision is made too close to the twelfth rib. When this occurs,

the opening should be rapidly plugged with a sponge and united by a

continuous suture. The peritoneal cavity is often opened. If the tear

is small, it is easily closed by a continuous or a purse-string suture. A
large opening, with loss of substance, such as is made when part of the

peritoneum is extirpated with the tumor, should be closed by suture,

if possible; otherwise it should be packed with gauze. In aseptic

cases there is little danger from opening into the peritoneum or pleura.

Any opening into the colon, or even a denudation of its muscularis

during isolation from the tumor, must be carefully closed or covered

in by Czerny-Lembert sutures, and a drain inserted down to the place

of suture.

Hemorrhage from the vessels of the hilus may result from cutting.
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from rupture during isolation, or from slipping of the hemostatic for-

ceps or the ligatures. Rapid digital compression in the hilus, and cut-

ting away the kidney piece by piece or as a whole, may give access

to the bleeding vessel. Rupture of the vena cava is rapidly fatal.

Symptoms Following Nephrectomy.—Shock is common, and is often

caused by a diseased condition of the other kidney. The urinary

secretion is diminished for two days; this is followed by progressive

reestablishment of the secretion, which is normal on the seventh day
if the other kidney is healthy.

Operative Results.—The mortality of nephrectomy has been given

by Tuffier as follows: Primary nephrectomy, 371 cases, 36.8 per cent.;

lumbar nephrectomy, 200 cases, 28.4 per cent.; transperitoneal neph-

rectomy, 161 cases, 44.1 per cent.

It is natural that the mortality should depend upon the disease for

which the operation was done.

Lumbar nephrectomy had a mortality of 35 per cent, in 112 cases

of suppurating kidney; of 23.7 per cent, in 21 cases of aseptic collec-

tion of fluid; of 24.2 per cent, in 21 cases of tumor; and of 28.2 per

cent, in 46 cases of tuberculosis.

Abdominal transperitoneal nephrectomy had a mortality of 42.2

per cent, in 53 cases of suppurating kidney; of 32.4 per cent, in 49

cases of aseptic collections of fluid; of 59 per cent, in 66 cases of tumors;

and of 36 per cent, in 11 cases of tuberculosis.

In 36 cases of secondary nephrectomy the mortality was 13.9 per

cent, only, as follows: In 25 cases of suppurating kidney the mortality

was 12 per cent.; in 3 cases of aseptic collections of fluid, none died;

and in 8 cases of tuberculosis the mortality was 25 per cent.

Later statistics are more favorable. Thus the mortality of nephrec-

tomy for tuberculosis has fallen to 17.4 per cent., and of nephrectomy
following preliminary nephrotomy to 11.9 per cent. (Garceau).



TREATMENT OF TUBERCULOSIS OF THE
PERITONEUM*

It is impossible to elucidate this question satisfactorily without

giving a brief resume of the entire subject, and this is not so easy as

would appear at first. Borchgrevink ^ states that our knowledge of

peritoneal tuberculosis dates back to the year 1825, in the time of Louis,

when only sporadic cases of the disease were known, and when the diag-

nosis was made with great difficulty. This might be termed the first

stage in the history of this disease.

The second stage was from 1825 to 1884, when tuberculosis of the

peritoneum became better known and was more easily recognized.

The relation between simple, non-tubercular, chronic peritonitis and
tuberculosis proper excited considerable discussion. The simple

peritonitis at that time terminated in recovery, while tuberculosis was
said to be always fatal. Formerly, tuberculosis was considered as

dangerous and fatal a disease as malignant tumor; but our views have
undergone a radical change since that time.

The third stage of our knowledge regarding peritoneal tuberculosis

began in 1884, when Konig proposed laparotomy for this condition.

At that time the gravest apprehensions were entertained in regard to

the disease, which was looked on as necessarily fatal, with but few excep-

tions, according to Hilton Fagge, who stated that children frequently

recovered.

The treatment of the disease, which is the part of the subject assigned

to me, comes within the last twenty-five years. The surgical treatment

of tubercular peritonitis cannot be discussed without taking into con-

sideration the gradual change which has taken place in our ideas of

tuberculosis in general, but more particularly of tuberculosis of the

peritoneum.

In 1884 Konig ^ read a paper in which he reported 4 cases of tubercu-

losis of the peritoneum, one or two of which had been diagnosed as

ovarian tumors. In others there was a localized peritonitic exudate,

which he advocated should be removed in the same way that an abscess

is evacuated. Konig, who has done more toward increasing our knowl-

edge of tuberculosis than any living man, and who would, naturally,

be very cautious about drawing general conclusions from a few cases,

said, at the end of his short paper: "May this short paper have the

effect that we soon will know more about this disease, as the experience

*AnnaIs of Surgery, 1901, vol. xxxiv, p. 771.
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from these cases is so little in harmony with our old views on the subject

of peritoneal tuberculosis."

Konig's experience in these 4 cases was very favorable, inasmuch
as 3 patients recovered and only 1 died. From this time on surgeons

began to operate for peritoneal tuberculosis to such an extent that in

1889 Konig published a second paper,^ in which he was able to collect

from the literature and from his own cases 131 operations for this condi-

tion. Of this number, 120 were women and 11 men. He also reported

the autopsy statistics of 107 cases, 89 of which were men and 18 women,
showing an enormous difference as regards sex. This can be best ex-

plained by the fact that peritoneal tuberculosis is often found in the

course of gynecologic operations for other conditions, and that it exists

as a relatively common and not fatal complication.

The result of operation in these 131 cases was good, as 107 of the

patients were in satisfactory condition when they left the hospital.

Of these 107, 74 were cured and 33 improved. Konig, however, asks

the question, "How long does this improvement last.'*"

Konig was the first to call a halt in the wholesale operating for

tuberculosis of the joints in the early stages, with a view to saving

patients from general tuberculosis. He said that patients should be
traced for several years after operation for tuberculosis, and ascertained

that after two years or more the recoveries, which had been recorded

as from 60 to 70 per cent., were reduced to 25 per cent, so far as radical

cure was concerned.

From a study of the 131 cases collected from the literature, he con-

cluded that the most common procedure was a simple incision through
the abdominal wall. In some of the cases the wound was closed as

soon as tuberculosis was observed, while in others the treatment con-

sisted very largely of evacuation of the fluid.

In a minority of cases solid tuberculous products, thickened omen-
tum, or masses of exudate with conglomerated tubercles were removed.

Konig, however, still concludes that "we stand before an enigma.

jNIay we hope that diligent use of laparotomy and careful scientific

observation will clear up this enigma?"
Teleky^ has summed up the whole question as to the value of the

internal or non-operative treatment of tubercular peritonitis up to

1900, and from his excellent paper the following resume is taken. The
common local remedies employed were green soap and mercurial oint-

ment. For the relief of intestinal troubles, pain, etc., enemata and
opium were given, and warm-water applications, rest in bed, alternated

with fresh-air treatment, hyperalimentation, etc., syrup of iodid, cod-

liver oil, creasotp, arsenic, painting the abdomen with tincture of iodin,

and covering the abdomen with elastic collodion were recommended.
Massage of the abdomen was advised by Thompson and Bouilly, and
general roborative and dietetic treatment was recommended by all.

After 1884 an important change took place in our views with regard

to peritoneal tuberculosis, when the introduction of laparotomy as a

therapeutic measure materially changed the prognosis of the disease.
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As regards prognosis, Nothnagel states that spontaneous cure may take

place. Chaffee and Hilton Fagge say that spontaneous cures are com-
mon in children, and Nassauer avers that this is the case in adults also.

Marfan thinks that there is a tendency to healing in many cases. Hegar
saw 1 case in which, on the occasion of a later celiotomy, a preexisting

peritoneal tuberculosis had entirely disappeared.

Up to 1884 all the cases of tuberculosis of the peritoneum in which
recovery had occurred were regarded as mistakes in diagnosis; that is,

they were considered to be cases of non-tuberculous peritonitis. After

the treatment by laparotomy had been inaugurated, almost all the

authors during the next 14 years—up to 1889—reported recoveries

in from 70 to 85 per cent, of the cases. The time of observation, how-
ever, was considered too short in all those series collected from the

literature, because the operator made reports only a month or two after

operation.

Von Winckel does not consider that a patient has recovered from the

disease unless he has survived five years. Cellier reported 71 per cent,

of recoveries in 287 cases shortly after operation, but after the patients

had been observed for two years or more the percentage dwindled down
to 25.

As regards anatomic recoveries, there is a limited number of cases

on record with absolute disappearance of the tuberculosis that was found
in the peritoneum at the time of operation.

The question arose as to the influence of operation on tuberculosis

of the peritoneum, and this gave rise to a good deal of experimentation,

of which the work of Gatti deserves especial mention. In the early

stages, before the tubercles are fully developed, laparotomy has no effect.

If caseation is present, laparotomy may check the tuberculous process,

or cause encapsulation of the conglomerated tubercles,* but the cheesy

material is not resorbed.

All other forms of tuberculosis are retarded in development or

brought to histologic healing by laparotomy.

Grazer says that we are not only justified, but that it is our duty,

to try laparotomy in all cases of peritoneal tuberculosis, and Nothnagel
deems it our duty to operate in most cases.

From a clinical standpoint, most authors distinguished three forms

of tuberculosis:

1. The ulcerative or suppurative form.

2. The serous exudative form.

3. The adhesive form.

In the suppurative form cheesy matter predominates in the spaces

between the intestines, and there are small cavities filled with liquefied

cheesy matter or tuberculous pus—a condition corresponding to that

found in tuberculous abscess in other parts of the body. Konig, in

tuberculosis of the joints, calls this condition tubercular pyarthrosis.

Why is the tubercular process in this cheesy form sometimes called

ulcerative.^ Because there is greater destructive activity in the tuber-
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cular process when pus is present than when there is only clear fluid.

The ulcers perforate from the peritoneal side into the intestine, and we
have spontaneous fecal tubercular abscess, followed by fecal fistula.

The mixed infection, from communication with the interior of the bowel,

makes the prognosis more grave. True, opposed to all other writers,

believes that tuberculous abscess in the peritoneal cavity is the only

indication for laparotomy, and that puncture is suflficient in the serous

cases. Angyrany considers that the ulcerous forms demand lapa-

rotomy only when they are localized. Naumann says that laparotomy

is the only hope in the ulcerous form. Jaffe advises against operation

in the ulcerative form with multiple abscesses, because in breaking down
adhesions to reach the cavity we must and will tear the friable bowel-

wall.

In the form with serous exudate, Teleky states that the good effects

of laparotomy cannot be disputed when the cases are considered as a

whole. Jaffe, the most skeptical of the later writers, believes that the

effect is only symptomatic, and leads eventually to the adhesive form
of the disease, and this, in his opinion, is a step toward recovery. Monti,

although skeptical, says that at times the effect of laparotomy is satis-

factory. Many other writers speak more favorably of laparotomy in

the cases of serous tuberculosis of the peritoneum. The percentage of

recoveries, from the experience of all authors, averages 75 for both chil-

dren and adults in this form of the disease. The prognosis is better

after laparotomy in the serous form without adhesions, and less favorable

in the cases with encapsulated exudate.

In the adhesive form of tuberculosis the opinions of authors as to

the effect of laparotomy are diametrically opposite. Merkel says that

operation is the only remedial measure to adopt. Condamin and
Margarucci consider that the operation is strongly indicated. Thomas
reports 66 per cent, of recoveries in these cases. In one of Condamin's
cases, which terminated in cure, the peritoneal cavity was obliterated

by extensive adhesions. Jordan advises, in such cases of complete

obliteration of the peritoneal cavity, to make 2 or 3 incisions below or,

better, above the umbilicus through the abdominal wall. In my opinion,

this is the height of folly, because there is no peritoneal cavity to enter.

Borci, Schmitz, and Israel are in favor of laparotomy. Thompson,
Angyrany, and Naumann are less enthusiastic, and hold that lapa-

rotomy is indicated only when pain and symptoms of occlusion become
manifest. It is doubtful whether we should operate for pain alone;

but in cases of occlusion operation must be done, and this should not be
confounded with, or considered in connection with, operative measures
for peritoneal tuberculosis.

Monti says that this form is not suitable for laparotomy; Jaffe con-

siders the operation useless and even dangerous, from the risk of injury

to the bowel and of fecal fistula.

As to the effects of operation in the 3 forms of the disease, Teleky,

from the literature, comes to the conclusion that in the ulcerative form
an unfavorable operative prognosis must be given; that is, that opera-
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tion is the last resort. In the mihary, serous, exudative form, opera-

tion is followed by the best results, and is probably always indicated.

In the adhesive form it is difficult to give definite indications for

operation; but it is probable that operation is advisable when, after

prolonged conservative treatment and observation, there is no tendency

toward recovery. In such cases resort should be made to laparotomy

because other therapeutic measures have proved ineffective. This

conclusion seems to me to be on a par with the advice to cut, irrespective

of consequences, in other incurable diseases, such as cancer, cirrhosis

of the liver, Hodgkin's disease, exophthalmic goiter, etc. Different

opinions prevail as to the period of the disease which should be selected

for operation Drackel, Schmitz, and Nothnagel say that we should

operate before extensive caseation has taken place. Merkel would
operate earlier. Gatti and Hildebrandt, from experiments on animals,

would not operate early because too early operation has no influence on

the tuberculosis.

The effect of laparotomy as a means of cure in many instances is

only apparent, and in spite of seeming recovery, peritoneal tuberculosis

gradually progresses. Some patients enjoy a period of comparative

health for one or two years; that is, operation obviates mental and bodily

misery for that length of time. In many such cases the first laparotomy

was not effective; some of the patients, however, were cured by the

second operation. One patient underwent four operations before an
absolute cure was effected.

As a parallel, Teleky mentions laparotomy for sarcoma or carcinoma

of the peritoneum in which operation has apparently exerted a beneficial

effect.

Technic of the Operation.—Teleky, from the literature, gives the

following technic of operation:

Vaginal laparotomy has been done only once by Condamin, but all

others, as von Winckel, Martin, Hegar, are opposed to this procedure,

as the opening is too small. Transabdominal laparotomy is the prev-

alent operation. The abdomen is first opened and the fluid evacuated

(Merkel). The cavity is then dried by careful removal of all fluid with

sterile sponges. Weak antiseptic solutions are used by von Winckel,

and stronger antiseptic solutions by Hayem, Galvani, Westphal, Israel,

Gustinelli, and others, for irrigation of the cavity. Iodoform powder
is rubbed in by Diddens, Rendu, Nore, Josserand, and Schmitz. Jaffe

considers that rubbing with iodoform causes a beneficial injury of

peritoneum, resulting in adhesions which further the cure.

The disposal of the primary focus, if located in the abdomen, has

been considered in widely different ways by various authors. Quervain

advises that it be removed; the removal of the appendages has also been

advocated; Scheuer advises that a bowe' with tuberculous ulcers be

resected, while Schmitz is opposed to this course; von Winckel advises

that the tubes be removed if this can be easily done, but other writers

advise that the primary focus be left, as it is helped by the laparotomy.

Others, Valenti, for instance, consider that laparotomy cures distant



1024 COLLECTED WORKS OF CHRISTL\N FENGER, M.D.

foci, as, for instance, pulmonary tuberculosis, and Merkel believes that

the operation improves it. On the other hand, Monti and Jaffe aver

that laparotomy is often followed by rekindling of a latent tuberculosis

in distant organs.

As regards closure of the abdominal wound, von Winckel considers

drainage superfluous, and most authors close the wound without drain-

age, but Grazer inserts an iodoform gauze drain in the lower corner of

the wound, and some operators pack the abdominal cavity with iodo-

form gauze.

Within the last year three excellent papers have appeared in which
series of cases have been reported. One of these papers was by Herzfeld,^

with a report of cases from Korte's clinic; one by Frank,^ with cases

from Czerny's clinic, and the third by Bottomley,'^ who reported 28

cases from the Boston City Hospital. There is a great similarity in these

reports. From Czerny's clinic 41 cases were reported, of which 26.8

per cent, recovered and remained well for three years, and 19.5 per cent,

recovered for a shorter period than three years. Five patients re-

covered with complications, namely, relapse, hernia, and fistula; 4

were not cured; and 14 died, but only 3 of these from the operation

itself.

By reason of the resistance offered by the peritoneum to ordinary

pus-microbes the operation has the remarkably low mortality of from 1

to 2 per cent. Fecal fistula appeared in 6 out of the 19 cases of tubercu-

losis sicca. This demonstrates how easy it is to injure the intestine

in the dry form of tuberculosis in an attempt to loosen the intestines to

reach the semifluid exudate, and also how easily gauze drainage may aid

the tuberculosis in perforating into the bowel, with a resultant fecal

fistula.

Czerny advises extirpation of the tuberculous adnexa before tuber-

cular peritonitis sets in. It is hard to conceive how a diagnosis could

be made before that time; it would be largely accidental or purely guess-

work. Tuberculosis of the peritoneum disappears in cases where the

appendages are left. It seems feasible, however, in a limited number of

cases, to remove the tuberculous appendix. When fecal fistula is pres-

ent, the attempt to close it is a thankless task, and it is much better to

let it alone. In 3 out of 4 cases Czerny failed to close fecal fistulas

by suture. He reports 8 cases, 3 of which remained cured after three

years, and 2, two years later. Three patients died in from two months
to a year after operation. Czerny considers the results as not bad

—

that they are about as good as those obtained without operation.

Herzfeld concludes :
" There is nothing left but to confess that we

still stand before an enigma which, for the time being, cannot be cleared

In 1900 the best prognosis of operation for tuberculosis of the peri-

toneum was 40 to 50 per cent, of cures in the most favorable forms of the

disease. In the ulcerative form the prognosis was grave, and these

patients almost always died. When stenosis of the bowel complicates

peritoneal tuberculosis, operation should be done, but cure is rare.



TREATMENT OF TUBERCULOSIS OF THE PERITONEUM 1025

Frank reports 8 cases in which conservative treatment was employed.
Three of these patients were well after three years and 2 were well two
years later. Three died—1 in a few days, 1 after two months, and 1

after a year. Frank considers these results not bad, but regrets that

neither reports nor statistics from the internal medicine clinics exist

from which the fate of patients with tuberculosis of the peritoneum thus

treated might be compared with the results in patients subjected to

operation.

We must regard tuberculosis as a disease having a tendency toward
spontaneous recovery. Konig and Hegar believe that this tendency to

recover is aided by laparotomy; others are inclined to believe that it is

due to the laparotomy itself. The conclusion has been reached that the

recovery from tuberculosis is due to a combination of effects, such as a

change in the circulation, a change in abdominal pressure, the beneficial

influence of laparotomy, etc.

There is very little difference between the results reported by
Bottomley and those of the other two. Bottomley reports a series

of 28 cases of tuberculosis from the Boston City Hospital. He states

that the disease is more commonly met with in women than in men,
because, in all probability, laparotomy is performed more frequently

on women. According to the reports of the Boston City Hospital,

however, 14 men and 14 women were affected with the disease. In the

18 cases in which drainage was used, fecal fistula followed in 5. Drain-

age was instituted in 10 of the 11 fatal cases. There was no drainage

in 11 of the 28 cases, and in only 1 of these was there a fatal result.

The mortality from the operation is practically nil, and, conse-

quently, these patients do not die because of the operation. It is rare

for sepsis to occur in a tuberculous peritoneum, and it is also rare for

tuberculosis to develop in the drainage tract. Only 1 case of the latter

has been observed by Nassauer.

Bottomley says that laparotomy may be done under local anesthesia

in the case of patients weakened from tuberculosis of other organs, and
in those in which the disease has reached an advanced stage.

As regards the immediate result, he says that there is always more
or less improvement in the general or local condition of patients, 20

out of 28 of whom showed immediate improvement. Of these 20, 11

improved both locally and generally, while the remaining 9 improved

as to their general, but very little as to their local, condition. In 4

of the cases followed by no improvement after operation the patients

all died. Entire absence of pain and distention of the abdomen is

uncommon, even in the most favorable cases, when discharged from the

hospital three weeks after operation. In most of the cases operation

was followed by reduction of the temperature, but this did not fall to

normal, as most patients had some fever when they left the hospital.

Finally, he says, apparently desperate cases have been restored to perfect

health.

Kummell, Richelot, Welch, Nassauer, Jordan, and Wunderlich

have demonstrated anatomic cures.

65
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The conclusions to be drawn in this regard up to and including the

year 1900 are as follows: A cure may be expected in from 30 to 40 per

cent, of the cases that heretofore were considered fatal. In the fatal

cases the patients die in five or six months after operation; that is,

about one-half of the patients die at the height of the peritonitis; the

other half die within a year to two years. In the cases in which the

patients do not recover from the operation, either locally or generally,

no benefit is derived from the operative interference, and the prognosis

is unfavorable.

After having plowed through this chaos, out of which it is next to

impossible to extricate a ray of light, because reasoning is at a standstill,

despite the enormous labor of a multitude of able and indefatigable

workers in all countries, one cannot but feel inclined to look for a new
departure. It is refreshing, at last, to find an author (Borchgrevink)

who, after the most careful and painstaking labor with all the weapons
of modern scientific investigation at his disposal, has the courage to

tear down this whole artificial house of cards and make tabula rasa of

the entire question.

How easy it is to be deceived when one tries to draw conclusions from
his own limited experience, or from the few cases one meets with as a

casual observer, I will give an example from my own practice:

About ten years ago I operated, for chronic intestinal obstruction, on awoman of about

thirty. She was pale, but well nourished, and had a swelling in the region of the appendix

and cecum, and daily attacks of painful contractions of loops of bowel in the right iliac

region, which were visible on the abdomen during the attacks, which were often followed

by vomiting. A diagnosis of stenosis in the cecal region was made, but operation revealed

tuberculosis of the appendix and cecum, with considerable thickening and retraction of

its wall, whereby its lumen was made too narrow for free passage of feces. Excision of

the thickened wall of the cecum and transverse union of a longitudinal defect were thought

efficient to establish a suflBciently free passage from the ileum down into the colon. At

the time of operation the peritoneum was normal. Relief for a time followed, although a

small fistula, generally mucous, but occasionally slightly fecal, remained. After a year and

a half the symptoms of obstruction gradually returned, and the fistula became constantly

fecal. Thereupon I planned to extirpate the cecum, if practicable, or otherwise to relieve

the obstruction. When the abdomen was opened, I found diffuse miliary tuberculosis

over the whole of the free peritoneal cavity. The cecum and lower portion of the ascend-

ing colon formed a solid mass 3 inches long and 2 inches in diameter, adherent to the iliac

fossa and the lower end of the ileum so firmly that I deemed extirpation inadvisable when
the tuberculosis of the peritoneal cavity was taken into consideration. Ileocolostomy

was resorted to, uniting the nearest free loop of the lower ileum with the transverse colon.

Both portions of bowel were thickly covered with gray miliary tubercles, but no fibrinous

exudate, free fluid, nor caseous larger nodules were present, and the intestinal walls were

not any more thickened than the presence of the tubercles would account for. An opening

23^ inches long in both portions of the bowel was sutured in the usual manner. The fecal

fistula leading to the cecum was left open.

In spite of the miliary tuberculosis, recovery from the operation was undisturbed, and

the effect of the ileocolostomy was complete relief of the obstructive symptoms, which

permitted the patient, a poor woman with a large family, to resume her household duties.

The cecal fistula secreted a little mucus, with rarely a trace of fecal matter.
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I have heard that the patient died about two years ago, after she had had five or six

years of relief from the obstruction.

This led me to draw the conclusion that miliary tuberculosis on the

serous covering of the intestines—tuberculosis of the peritoneum—was
no contraindication to operation on the intestines; that an intestinal

wall filled with miliary tubercles in the subserosa would permit of

suturing and would unite almost as readily as a non-tuberculous wall.

If I had published his case, I should certainly have expressed the

above conclusion as an opinion fortified by the case. How erroneous

this conclusion would have been we can see from the accumulated ex-

perience and knowledge of tuberculosis of the peritoneum, where per-

foration of the bowel and fecal fistulas are seen in cases not operated

on—in cases operated on by simple laparotomy, many of which had
adhesions, and in the majority of cases of operation on the tuberculous

bowel-wall.

Czerny reports a death in ten hours after resection of 9 cm. of bowel.

Rotgans and Helmerich report suture of a tear in the bowel ruptured by
loosening of adhesions in which the sutures did not hold. Korteweg
reports a case in which the sutures cut through.

In a patient of my own, a doctor's wife, with multiple tubercular

stenosis of the ileum and 8 or 10 strictures over ulcers, I did not make a

resection, but a simple enterostomy above the most proximal stricture,

but the patient died from shock in less than twenty-four hours.

Borchgrevink, in his excellent paper, has now brought the subject

back on a rational basis by most scientific and careful observation of

two almost equal series of cases of peritoneal tuberculosis, one of which

was treated by laparotomy and the other without operation.

He has observed 22 cases treated by laparotomy and 18 cases

treated without laparotomy. In addition to this, he has made a number
of observations on so-called simple peritonitis, which he almost always

was able to demonstrate to be tubercular.

Of these 22 cases of laparotomy, 11 patients had fever and in the

other 11 it was absent; of these latter, 10 lived and 1 died. Of the 11

with fever, 8 died and 3 only were cured.

The forms of peritoneal tuberculosis without fever or with only slight

fever usually run a favorable course, and laparotomy is unnecessary.

In progressive tuberculosis, or the ulcerative form, most of the pa-

tients die from the disease sooner or later, and therefore laparotomy has

no influence on them. In the 11 cases reported with fever, laparotomy

undoubtedly did harm in 9, and it is not proved that the operation was

responsible for or aided in the improvement in the other 2 cases.

In general, Borchgrevink concludes, after careful observation of

the patients operated on and of their condition before and after lapa-

rotomy, that if the operation did any good it was, to say the least,

doubtful.

His conclusions from these cases are the following:

"That the laparotomy, in strong patients, in whom fever is absent
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and their condition of good nutrition speaks for a spontaneous dis-

appearance of the tuberculous process, is well tolerated.

"Laparotomy, however, in patniets with fever, when the tubercu-

losis has a progressive character, must diminish what slight power of

resistance such a patient has remaining. This power of resistance may
thus yield and death follow, or it may, by concurrence of fortunate

circumstances, rebound, and the patient recover in spite of the opera-

tion.

"That form of peritoneal tuberculosis which exists without fever,

or with only slight fever, runs in itself a favorable course. In such

cases laparotomy is unnecessary. In progressive tuberculosis the opera-

tion is dangerous and should be abandoned."

Of the 22 cases which Borchgrevink reports, 8 were light, 6 moder-

ately severe, and 8 severe. Fourteen of the patients, or 63.6 per cent.,

recovered, and 8 patients, or 36.4 per cent., died.

In 17 cases conservative treatment was employed. Of these, 14,

or 82.3 per cent., recovered and were still well after two or three years,

or were clinically cured and remained well for two or three years. Of

the 3 patients who died, the death was due in one case to tubercular

peritonitis, in a second to intestinal tuberculosis after six months, and

in a third to measles after five months.

The question of the disappearance of fluid exudate after puncture

as compared with the result after laparotomy shows 7 negative results

out of 15 laparotomies, and 15 negative results out of 19 punctures.

But in 11 of the latter the exudate was absorbed spontaneously later

on.

The advantage of laparotomy over puncture as regards its efiFect

on the exudate is probably more apparent than real. It seems likely

that the termination of the progress of the tuberculous process is the

main factor in the causation of improvement, and in one or the other

of these conditions the method of evacuation of the exudate is

immaterial.

The frightfully disappointing results of the energetic surgical treat-

ment of peritoneal tuberculosis—cureting, excision of tuberculous tumors

in the omentum, adhesions, and mesenteric glands—must teach us that

nature cures tuberculosis of the peritoneum better than the surgeon.

Are there any cases of tuberculous peritonitis for which laparotomy

is the only means of cure or in which laparotomy is the best method of

treatment? Borchgrevink does not hesitate to state that even the

"serous tuberculous peritonitis is a territory which surgery must hand
back to the internal medicine clinic with thanks for the splendid oppor-

tunity which a misunderstanding gave to the profession, by means of

laparotomy, to study tuberculosis in one of the large cavities of the

body."
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A LOOP AROUND THE HYOID BONE AS AN AID
IN NARCOSIS DURING CERTAIN OPERATIONS
ON THE LOWER JAW AND IN THE MOUTH,
AND IN AFTER-TREATMENT*

About ten years ago I lost a patient after extirpation of one-half

of the inferior maxilla, including the whole of the middle portion of the

bone, together with the muscles of the floor of the mouth, the operation

being rendered necessary by carcinoma. The patient died suddenly

during the following night. When seen in the evening, his condition

was good; when seen at midnight by the nurse, he was awake and well

and went to sleep; about an hour later the nurse found him dead. No
other explanation for his death could be found than asphyxia from the

sinking back of the tongue during sleep, the tongue and larynx being

deprived of the muscles which connected them with the lower jaw.

As a result of this experience, after resection of one-half of the lower

maxilla I have always allowed a loop of silver wire or silk, passed through

the anterior portion of the divided bone, to remain, the ends being

brought out through the dressing, so that the nurse or patient might

pull on it if dyspnea should arise. This precaution is sufficient only

when the muscles extending from the hyoid bone to the maxilla are

intact on one side, and if it can be seen during the operation that the

entrance to the larynx is made free by traction on the end of the bone
left.

In case of removal of the floor of the mouth for malignant tumors,

when all the muscles from the body of the inferior maxilla backward
to the tongue and hyoid bone are removed, the tongue and larynx,

with the epiglottis, have necessarily lost their attachment to the maxilla,

and will sink backward against the posterior wall of the pharynx,

causing occlusion of the entrance to the larynx and strangulation,

especially during sleep.

During narcosis this difficulty is obviated to a great extent if the

tongue can be pulled out of the mouth in a longitudinal direction.

This cannot be accomplished when the jaws are closed and fixed, so

that the mouth cannot be opened nor access gained to the tongue, as

in operations for osseous ankylosis of the jaw.

Further, I have observed that in the Regnoli-Billroth operation,

—

that is, the operation for the removal of the floor of the mouth or tongue

through a horseshoe-shaped incision below the maxilla,—when the

*Annals of Surgery, 1901, vol. xxxiii, p. 673.
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tongue is pulled out of the inframaxillary opening, not in a longitudinal

direction, at right angles to the posterior wall of the pharynx, but in a

downward direction, where it forms an acute angle with the frontal

plane,—under such conditions, when, during narcosis, there is difficulty

in maintaining a free entrance to the larynx, this difficulty is best obvi-

ated by making traction on the hyoid bone by means of a sharp hook,

as advised by Kappeler, or by a loop passed around the body of the bone.

Fig. 189.—Head in horizontal position or on a small pillow.

which I have found to be more convenient, and which, after having used

for several years in at least a dozen cases and found without danger, I

recommend.
The value of this procedure has been demonstrated over and over

again during prolonged operations, so that the students in the amphi-

theater could easily observe the change from labored and noisy respira-

tion to free and noiseless respiration as soon as traction was made on the

loop.
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It is impossible for the assistant who gives the anesthetic to hold a
sharp hook around the hyoid bone for a long time, possibly for hours,

while he can manage a loop of silk passed around the hyoid bone just

as easily as a loop passed through the tongue. The loop is not needed
for an emergency; that is, for an attack of asphyxia during narcosis,

where the sharp hook will be sufficient; but it is needed during the entire

Fig. 190.—Head bent backward by lifting or pulling under the chin; mouth closed.

narcosis, because, as I have seen in these classes of cases, asphyxia

supervenes the moment traction on the hyoid bone is released, and is

followed by perfectly free respiration when traction is again made.
There is another reason why it is important that the space behind

the larynx should not be half obstructed, but be perfectly free, with

space to spare, if possible; namely, because it is impossible to keep the

Fig. igi.—^Tongue pulled out of the mouth.

pharynx perfectly free from the frothy mucus. If one-half of the
entrance to the larynx be obstructed, the inferior half lying against the
wall of the pharynx, there is no space for the mucus, and, therefore, it

must be aspirated down into the larynx, and the air must pass through
it and tend to bring it down. On the other hand, if the larynx is per-

fectly free, and if there is more room behind it than is actually necessary,

there will be less aspiration of mucus, and possibly less bronchitis or

bronchopneumonia, following the operation.



A LOOP AROUND THE HYOID BONE 1033

In discussing the measures against respiratory troubles caused by

the tongue and the epiglottis during anesthesia, or, rather, while the

anesthetic is being administered, Kappeler* stated, in 1880, that the

following methods are employed:

1. Howard—elevation of the thorax to let the head and neck sink

backward.

2. Lifting of the lower jaw, devised by an Englishman (Little ?),

introduced in Germany by von Esmarch, and first minutely described

by Heiberg.

3. Pulling out the tongue with tongue forceps and lifting the epi-

glottis with the finger (Howard).

Fig. 192.—Lower jaw (inferior maxilla) lifted forward by pushing the posterior borders of the ascending
rami upward when the patient is recumbent, or forward when the patient is in an upright position. If the
tongue is pulled now while the jaw is lifted, the epiglottis is moved a little forward, almost to a line with the
soft palate.

Although the manipulation of Howard, namely, elevation of the

thorax, and the lifting of the jaw described by Heiberg, are, as a rule,

sufficient during deep narcosis, they are not sufficiently effective during

the initial stage of excitation, when there is a spastic retraction of the

tongue and spasm of the muscles of the jaw, which often necessitate

forcible opening of the mouth with a gag, pulling out of the tongue, and
direct lifting of the epiglottis. In alcoholics, who present a protracted

stage of excitation and vigorous, obstinate retraction of the tongue,

he prefers to pass a loop of silk through the tongue and pull it out, with

no more injury to the organ than occurs from the use of the tongue

forceps.

In a foot-note on page 127 he mentions the hyoid bone briefly as

follows

:

Kappeler: Anaesthetica, Deutsche Chirurgie, Billroth und Luecke.
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"Recently I have succeeded in avoiding the rough manipulation

necessary to separate the jaws during the tetanic closure of the mouth,
by resorting to an easy and only slightly injurious method, namely,
lifting of the hyoid bone forward. I passed a small, strong, pointed

hook up behind the middle of the body of the hyoid bone and hooked
it into the bone, which was then pulled forward. The tongue and epi-

glottis followed the hyoid bone in its forward movement, the epiglottis

from traction on the hyo-epiglottic ligament.

"I observed without exception that the respiration became free when
this manipulation was resorted to during asphyxia in chloroform nar-

cosis, caused by closure of the entrance to the larynx."

To demonstrate the effectiveness of the different manipulations to

allow free passage of air into the larynx, Kappeler made experiments

on the cadaver, which I have verified and completed as shown by the

accompanying cuts.

Fig. 193.—Hyoid bone pulled forward. Loop of silk around its body.

When the calvarium has been removed, as is usually done in post-

mortem examinations, and the brain taken out, the whole basilar por-

tion of the occipital bone and the body of the sphenoid as far as the

posterior clinoid processes are removed with a chisel and the pharynx
opened from above. A clear view can now be obtained of the upper
(posterior) surface of the soft palate and the root of the tongue below it.

If, in case of small skulls, the view into the pharynx is not sufficiently

free, a portion of the posterior wall of the pharynx, the anterior arch of

the atlas, and its odontoid process may be removed. The head is then

placed in a horizontal position or on a small pillow, whereupon the soft

palate can be seen lying against the posterior wall of the pharynx, either

entirely so or separated from it by a narrow slit through which the upper
ridge of the epiglottis may be seen (Fig. 189).

If the chin is now lifted up, the mouth being closed, the soft palate

moves forward away from the wall of the pharynx, and we see the root



A LOOP AROUND THE HYOID BONE 1035

of the tongue and the upper border of the epiglottis; but its whole
posterior surface still lies close to the posterior wall of the pharynx
(Fig. 190).

If the tongue is now pulled forward out of the mouth in front of the

teeth, it is seen that the posterior part of the tongue moves forward

away from the epiglottis, and the median glosso-epiglottic ligaments

come into view, while the epiglottis is either not moved at all or makes
only a slight forward movement (Fig. 191).

If the lower jaw is now lifted forward by pushing the descending

rami upward when the patient is recumbent, or forward when the

patient is upright (Howard.'*), the epiglottis moves forward, so as to

free the entire upper (anterior) half of the entrance to the larynx

(Fig. 192).

It will thus be seen that this manipulation alone is much more
effective than pulling out the tongue. If the tongue is now pulled for-

Fig. 194.—Hyoid bone pulled forward and tongue pulled forward.

ward while the jaw is lifted forward, the epiglottis is moved a little for-

ward, but only very little, and not beyond the border of the soft palate.

If the hyoid bone is now pulled forward, either by the sharp hook
of Kappeler or by the loop as devised by me, the mouth closed and the

tongue untouched, the posterior (lower) half of the entrance to the

larynx is made free, and the anterior (upper) half of the larynx is covered

by the root of the tongue, which also covers the epiglottis (Fig. 193).

If, in addition to the pulling forward of the hyoid bone, traction

is made on the tongue, the whole of the entrance to the larynx is made
free. The tongue and epiglottis have disappeared forward under the

soft palate. It is really the pulling forward of the hyoid bone that frees

the entrance to the larynx from the wall of the pharynx, with room to

spare (Fig. 194).

It will be seen from the plates that traction on the hyoid bone is far

more effective than any other method, because this is the only manipula-
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tion that makes the entire posterior commissure of the larynx with the

arytenoid cartilages visible. This it accomplishes by lifting them from

the posterior wall of the pharynx. It is, therefore, only by pulling

the hyoid bone forward that the entire entrance to the larynx is made
free.

Through a small longitudinal incision over the middle of the body
of the hyoid bone it is easy, by means of an aneurism needle, to pass a

loop of silk around the posterior surface of the body, up over the upper
border, and out through the wound. A small pad of iodoform gauze

is packed in the wound and the loop tied over it, the ends being left

long enough to permit of manipulation by the operator or anesthetizer

during the operation. At the close of the operation the loop is left in

place and attached to a plaster-of-Paris cast loosely covering the dressing

at the field of operation, with traction on the hyoid bone sufficient to

prevent any sinking back of the larynx and epiglottis, and thus to keep

the entrance to the larynx open even during sleep. I usually allow the

loop to remain for three or four days, until the patient is able to breathe

without difficulty, with the head and body in any position. It is need-

less to add that the small wound over the hyoid bone adds nothing to

the gravity of the operation.



CONSERVATIVE OPERATIONS FOR RENAL
RETENTION*

It is only in the last decad that this new branch of surgery has come
into existence, and, as it is still young and not fully developed, the

technic of the methods of operation is not yet well defined. The number
of operations already performed, however,—and there are about 30
on record,—permit us to form an idea not only as to the justifiability

of the object aimed at, namely, the salvation of a kidney doomed to

removal, which may be considered as firmly established, but also as to

the general direction in which the different methods of operating, which
are already well grouped, must be developed for further perfection.

This subject has already been made accessible to the profession at

large by the articles in the larger modern handbooks—in France, by
Albarran^ and Tuffier;^ and in the English literature, by Henry Morris^

and Fenger.^

The field for this group of operations has thus far been limited to

the kidney and the upper portion of the ureter, and it is this territory

that has been the object for direct operative attacks in renal retention.

This has naturally come to pass because it is accessible and the opera-

tions are reasonably safe and easy, and because the majority of the

unilateral retentions are located in this region.

Unilateral obstruction to the flow of secreted urine may be located

from the kidney downward.

(a) In the neck of a calyx.

(6) In one branch of the ureter.

(c) At the exit of the ureter from the renal pelvis.

(d) In the course of the ureter.

It will be seen, from the tabulated statement of cases, that the exit

of the ureter from the renal pelvis is by far the most common location

for the obstruction: 26 operations for obstruction in this locality are

recorded, as against 1 in a branch of the ureter and 3 in the ureter below

the pelvis.

There have been excluded from this consideration

—

(a) Nephrotomy and drainage.

(6) Nephropexy, to correct and straighten out a bend in the upper

end of the ureter caused by descent of the kidney.

(c) Catheterization of the ureter from below to overcome retention

from stricture or bending.

*Report presented to the Section on Urinary Surgery of the Thirteenth International

Medical Congress, Paris, 1900, Annals of Surgery, 1901, vol. xxxiii, p. 369.
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These procedures have been excluded, not because they do not

deserve earnest consideration, as they are in some cases sufficient for

cure, but because this paper must be limited to operations which directly

attack the place of obstruction. I shall also leave out of consideration

those cases of obstruction in which calculus is the cause of the retention,

which is relieved by the removal of the stone.

I. Obstruction Located in the Kidney, Namely, in the Calices,

OR in One Branch of the Ureter—Partial Cystonephrosis

The operation to relieve this condition is bisection of the kidney

and division of the partition walls between the sacs and the pelvis,

thus making a unilocular out of a multilocular cavity or sac. If no

obstruction be found at the exit of the pelvis or in the ureter, no further

operation is required, as in removal of stones from the calices or pelvis

of the kidney. If no stones are found, it is probable that there is ob-

struction below this point in one of the locations mentioned, and this

must be overcome by one or another of the operations which have been

devised for the relief of obstruction in these localities.

Hemorrhage from the division of voluminous partition walls may be

overcome by the Paquelin cautery, ligation, or continuous suture.

Only one case of this variety has been recorded by Fenger (No. 9).^

II. Obstruction Located at the Exit of the Ureter from the
Renal Pelvis

This variety possesses naturally the greatest practical interest, as

it is the most frequent site of non-calculous obstruction. Twenty-six

of the operations collected were for obstruction at this point, and the

methods of operation were quite varied. The condition found was either

valve formation without stricture of the ureter, from unilateral dilata-

tion of the pelvis and consequent oblique insertion of the ureter on the

side of the dilated pelvis, rather than at its lowest point, or stricture

of the ureter at its exit, with insertion either at the lowest part of the

pelvis or on the side higher up.

The operations to reestablish free passage of the urine through the

place of obstruction have varied with the existence or non-existence of

stricture of the ureter, and with the point from which the valve formation

is attacked, either from within, through an opening in the pelvis or the

bisected kidney (transpelvic operation), or from without (extrapelvic

operation)

.

Finally, the distorted shape of the pelvis has been made the object

of operation—pyeloplication and capitonnage.

Transpelvic Operation on Valve, Section of Ureteropelvic Spur, Ameli-

oration of Ureteral Orifice.—This is the oldest of the plastic operations

in this locality, and was first done by Trendelenburg^ in 1886. Nine
cases are on record, oi)erated upon by Trendelenburg, Fenger,^ Mynter,^

Bardenheuer,^ Fenger,^ Helferich,^'' Israel,^^ Gerster,^- and Fenger,^^ in

chronologic order.
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Valve formation from oblique implantation of the ureter was first

seen through the divided pelvis or kidney (cystonephrotic sac) ; it was
natural, therefore, that the first attempts at widening the opening into

the ureter should be made from inside the pelvis.

The valve formed by the oblique implantation of the ureter into the

side of the dilated pelvis is seen through an incision in the dilated pelvis

or through the bisected kidney, and the valve, that is, the wall of the

pelvis and ureter in contact with each other, divided. This is done
either by one incision sufficiently long to secure an amply wide opening

into the ureter, or, better, to the bottom of the pelvis, or by multiple

incisions of the valve (this was incised in three places by Gerster).

In all the cases the incision was closed transversely by sutures, one
of which united the upper and lower ends of the incision, and others

which united the divided walls of the ureter to those of the pelvis

throughout the whole extent of the divided surface.

This operation was performed in 9 cases: 2 patients died, 1 from
ileus (Trendelenburg, No. 1) and 1 from uremia in a case of bilateral

disease (Helferich, No. 12.). In 2 cases the operation was not success-

ful; in 1, where obliteration of the ureter at the seat of operation fol-

lowed (Fenger, No. 23), and 1 in which the operation was temporarily

successful, as the ureter remained open for about one year, after which

relapse occurred, the ureter closed, and a second operation became
necessary (Gerster, No. 15).

In 5 cases the operation was successful (Fenger, No. 3; Mynter,

No. 7; Bardenheuer, No, 8; Fenger, No. 9, and Israel, No. 14).

ExTRAPELVic Opp:rations

1. Resection of Ureter and Reimplantation in Renal Pelvis— Uretero-

pyeloneostomy (Kiister).—Six resections have been made by Kiister,^^

Van Hook,^'' Bardenheuer,^^ Bazy,^^ Bazy,^^ and Morris. ^^ A stricture

in the upper end of the ureter led Kiister to excise the strictured part

of the ureter, although he had planned to make a transpelvic division

of the valve. Resection and reimplantation proved successful in

Kiister's case (No. 2), Bardenheuer's (No. 6), and in 1 case of Bazy's

(No. 17). Bazy's second patient, a case of calculous anuria (No. 18),

died from sepsis—iodoform poisoning. In Van Hook's case (No. 5)

the result was uncertain, as an extensive stricture in the ureter below

necessitated immediate nephrectomy. In Morris' case (No. 22) the

operation was planned, but the operator abandoned his plan and made
an immediate nephrectomy, which he considered to be demanded by the

extreme atrophy of the ureter.

It will thus be seen that resection and reimplantation of the ureter

in the pelvis proved successful in 3 and was abandoned for nephrectomy

in 2 cases. It was followed by death in 1 case from sepsis, a result that

cannot be considered as attributable to the operation as such.

2. Operation on Ureter and Pelvis at the Seat of the Valve or Stricture

(Fenger).—It was the same condition that obtained in Kiister's case.
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namely, a stricture in the pelvic end of the ureter, that caused Fenger

to abandon an intended transpelvic operation and to resort to extra-

pelvic division of the ureter from below the stricture up into the pelvis,

followed by transverse union of the longitudinal wound.
This operation has been performed in 11 cases, and none of the

patients has died. In some of the cases there was stenosis of the pelvic

end of the ureter, and in others the obstruction was caused solely by the

oblique implantation of a normal ureter. In one case (Fenger, No. 20^^)

the operation was unsuccessful and was followed by nephrectomy. In

the other 10 cases (Fenger, Nos. 4,2° 9,^1 30;^^ Albarran, Nos. 25,^2

26;23 Bardenheuer, No. 16;24 Richardson, No. lO;^^ Delbet, No. 24;26

Kelly, No. 21 f^ Morris, No. 28^) the operation was followed by success-

ful functional results. In one of Albarran's cases (No. 25)^^ the opera-

tion was combined with partial excision of the dilated pelvis—capiton-

nage—to reestablish the normal shape of the pelvis.

In 1 case only (Bazy, No. 17) was the kidney approached through

the peritoneal cavity by lateral laparotomy; in the other 10 cases extra-

peritoneal lumbar incision was made.
3. Pyeloplication—Plastic Operation on the Renal Pelvis (Israel);

Capitonnage (Albarran).—In lateral implantation, when the ureteral

orifice is of normal caliber, the passage of urine would be free were the

ureter inserted at the lowest part of the pelvis, or if the normal shape

of the pelvis were reestablished. This has been accomplished by the

following operations on the pelvis:

(a) Shortening the excess of pelvic wall by folding it in toward the

lumen of the pelvis, and uniting the folds by sutures (pyeloplication of

Israel; pelvioplication of Albarran).

(b) Excision of part of the wall of the dilated pelvis and closure of

the defect by sutures (capitonnage of Albarran).

In Israel's case (No. 13)^^ the operation sufficed to reestablish the

flow of urine and effect a cure. In the case of Albarran (No. 26) ^^ pelvio-

plication was made, and in case No. 25-^ the same operator made a

partial excision of the superabundant portion of the sac-wall with a

portion of the kidney, but in both of these cases the operation was com-
bined with extrapelvic operation on the valve.

Israel's case is the only one in which pyeloplication alone was
effective in relieving the obstruction.

III. Obstruction Located in the Ureter

1. Ureterolysorthosis (Rafin-Verriere)

.

—This operation, first per-

formed by Rafin and reported by Verriere, consists in loosening the

adhesions around a bend in the ureter. The upper end of the ureter

below the renal pelvis is made impervious by a bend due to descent of a

floating kidney. In Rafin's case the bend was double and S-shaped.

The bend was buried in connective-tissue adhesions which prevented the

straightening of the ureter. After division of these adhesions without

opening the ureter it was straightened, and remained straight and per-
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meable after the kidney had been replaced and retained by nephropexy.
One successful case (No. 27) is reported by Rafin.

2. Plastic Operation on the Ureter (Fenger).—Longitudinal division

of the strictured or obliterated ureter through the stricture into the
normal ureter above and below it, followed by transverse union of the
ureteral incision by folding the ureter upon itself, has been performed
by Fenger in 2 cases, and was effective in both. In 1 (No. 11)^® a valve

was incised from the inside of the opened ureter at the point of occlusion;

in the other (No. 29)^^ complete occlusion of the ureter had followed a
plastic operation on a stricture caused by a stone in the ureter. The
second plastic operation through the then obliterated ureter was success-

ful, notwithstanding that great tension was made on the ureter after

folding and suture. This case demonstrated that an operation for

reopening a closed ureter may be successful after an unsuccessful

attempt has been made, and this justifies even repeated attempts to

reestablish the patency of the ureter, and thereby save the kidney from
removal.

Conclusions

1. Choice of Operation.—The choice of operation comes into question

only in the cases of obstruction at the pelvic orifice of the ureter (uni-

lateral implantation, with or without stricture of the ureter at this point),

and lies between transpelvic plastic operation, extrapelvic incision and
plastic operation, and pyeloplication.

Transpelvic plastic operation may be the operation of necessity

in large cystonephrotic sacs, because of the difficulty in reaching the

ureter outside of the pelvis. In 9 cases, 2 were followed by obliteration.

In smaller sacs with moderate dilatation of the pelvis I consider extra-

pelvic plastic operation preferable to transpelvic plastic operation, and
to resection and reimplantation of the ureter (ureteropyeloneostomy)

.

Resection was practised in 6 cases. In 2 the operation was incomplete

and was followed by nephrectomy. It was successful in 3 cases and
functionally successful in 1 (Bazy, No. 18). One patient died from
iodoform poisoning or sepsis. Thus it proved effective in all the 4

cases in which the operation was completed.

Extrapelvic plastic operation was chosen by most of the operators.

It was performed 11 times, was successful in 10 cases, with good func-

tional results, and was unsuccessful in 1 case. It would thus seem that

this should be the operation of choice by reason of the results obtained,

and because its technic is relatively simple.

£. Danger to Life.—The risk to life from this entire group of con-

servative operations for renal retention is small. Three of the 30 pa-

tients died, but in none of them was death due to the operation per se.

In Trendelenburg's case the patient died from ileus, and both Hel-

ferich's and Bazy's patients had bilateral disease and could not have

been saved by nephrectomy.

3. Effect of the Operations.—The results of the operations to re-

establish evacuation of urine and thus save the kidney were as follows

:
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(a) Non-effective. The
operation was non-effective

in 5 cases, in 4 of which neph-
rectomy was performed (Van
Hook, No. 5; Fenger, No. 20;

Morris, No. 22; Fenger, No.
23), with no deaths. In 1

case (Gerster, No. 15) a uri-

nary fistula returned.

(6) Functionally effec-
tive. The operation was
functionally effective in 22 of

the 30 cases; that is to say,

22 out of 30 kidneys, or 73
per cent., have been saved
from nephrectomy. In a few
of these cases a mucous fistula

still remained at the time of

publication, but an almost
dry mucous fistula, leading

probably to a suture or liga-

ture, will close in time, and
will never necessitate the re-

moval of a kidney the urine

from which passes into the

bladder.
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