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Technique.

10 SECTIONAL ANATOMY OF LABOUR.

again deep in the debt of the anatomists. Braune’s
second section was followed in 1878 by Chiara’s, also
from the Second Stage, but showing a pathological
condition, and that the rarest—a foetus undergoing
spontaneous evolution, “ caught in the act” as the
title of the Atlas aptly puts it. During the last ten
years! ten more sections have been published—mak-
ing thirteen in all. We may arrange them according
to the stages of labour as follows : —

BEFORE LABOUR . . . Section by Braune,
’ . . . » » Waldeyer;
FIRrsT STAGE . . Sections (two) ,, Winter,
» . . . Section ,, Saexinger ;
9 . . . 9 ” myself,
» . . . » » Schroeder ;
SECOND STAGE . . . » ,» Braune,
» - . . » ” Chiari’
” . . . » ,» Chiara;
PUERPERIUM . . . » 4 myself,
» L. . . » » Stratz,
» . . . » » myself.

It will be observed that we have no sections of
cadavera from the Third Stage. Stratz, however, has
published two of the uterus removed from the body;
and uteri removed by Porro’s operation teach us
some anatomical facts with regard to the placenta
and uterus which throw light on this stage.

Every one has adopted with very slight variations

1 To the beginning of 1889.
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naturally into groups, which we give here as a clue
to the paragraphs which follow.
Uterus, general: form (Z.e., contour in section) and dimen-
sions;
position;
relations — peritoneum with intestines,
pelvic floor with vagina, bladder and
rectum, cellular tissue with vessels and
ureters,
Uterus in detail: body—walls in section,
lining,
contents;
cervix.

We shall afterwards look at the bearing of these
facts from the two points of view above mentioned
. —the examination clinically of cases of pregnancy
at full-time, and the determining of the anatomical
relations before labour begins. '
rmand Di-  The full-time pregnant uterus appears in the verti-
::;g_m °f  cal mesial sections as oval in form, with a long vertical
axis (from os internum to outside of fundus) of rather
more than 9 in. (93 or 9% in.)! a short antero-pos-

1 Where the two sections agree, the result is stated without
qualification ; where they differ, the condition in each case is given
as an alternative—Braune’s section first and then Waldeyer’s.
Thus, here, the vertical axis measures in Braune’s 9} in. and in
Waldeyer’s 9} in., while the antero-posterior axis is in both 6 in.
It should be noted that the long axis of the section is rather less
than the greatest length of the uterus, owing to the obliquity of the
latter in the body; in Waldeyer’s preparation, the actual length
was ascertained after the section had thawed, and was found to be
10in.
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the anterior is triangular in section—comprising the
anterior vaginal wall, bladder with urethra, and some
cellular tissue; and from its relation to the pubes is
called the pubic segment. The posterior segment is
quadrilateral—comprising the posterior vaginal wall,
the structures in the perineum, the anus with the
soft parts between it and the coccyx; and from its
relation to the sacrum is called the sacral segment.!
Cellular tissue appears as a thin layer separating
rectum from posterior vaginal wall below the pouch
of Douglas; also as a broad band between cervix and
bladder, and as a well-marked deposit between
bladder and pubes, and in the substance of the peri-
neum.2 The cellular tissue at the sides of the uterus,
as it may be studied in the third series of sections, is
disposed as follows:—We find the band between the
uterus and bladder expanding as we pass outwards
into a well-marked deposit between the bladder,
uterus and levator ani. The tissue in the substance of
the broad ligaments is enormously increased as com-
pared with the non-pregnant condition. At the brim
of the pelvis we have from ilio-pectineal eminence to

parts prevents its being estimated) instead of 1 or 1} in. as in the

- non-pregnant condition.

1 We follow Berry Hart's division of the pelvic floor. See Part
II. p. 48.

2 Waldeyer found this loose fatty tissue forming a firmer layer
both on bladder and on cervix, though scarcely so dense as fascia.
Further, the bladder was more intimately united to the anterior
fornix than to the cervix.
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sacro-iliac joint only cellular tissue (not peritoneum)
between the uterus and the pelvic wall; and this
extensive deposit extends upwards and backwards
between the layers of the broad ligament into the
iliac fossa.

The ureter has the following course in the cellular Ureters.
tissue. Crossing in front of the common iliac artery,
just above the brim of the pelvis, it runs down the
iliac fossa immediately under the peritoneum and
passes within the brim of the pelvis directly in front
of the sacro-iliac joint. Here it leaves the wall of
the pelvis and passes downwards, forwards, and in-
wards, to the neck of the bladder.! The anatomical
relations are such that the ureters are not liable to
be compressed between the uterus and the bony
pelvis. :

Let us now look at the uterus more in detail ; Walls of the
and, first, at the appearance of the walls in section. ;’:;’;;‘;f“
Their average thickness in full-time pregnancy is
about one-half of that of the non-pregnant organ;
but there are variations throughout—the wall at
the fundus, for example, being rather thinner than the
adjacent parts. The posterior wall is of pretty uni-
form thickness (1 in. in Braune’s section, and 1 in. in
Waldeyer’s), but the anterior becomes thinner in its

1 According to Polk (Part II. p. 13), the direction of the
ureters is indicated by a line drawn from the bifurcation of the
common iliac to the spine of the pubes; they being 4 to 1 in. be-
low the brim at the bifurcation, 1 in. below at the end of the
transverse diameter, and 2 in. at the spine of the pubes.
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lower part before it is continued into the cervix.!
‘We shall return to this thinner portion when we are
discussing the Lower Uterine Segment. In both
Braune’s and Waldeyer’s sections, the orifices of large
sinuses are seen all through the substance of the
walls. Braune figures no sinus marking the os in-
ternum ; Waldeyer says that there are several, and
figures one in the posterior wall.

The muscular walls of the uterine cavity are
lined for rather less than one-fifth of their area
(which is about 200 sq. in.) by placenta, and for
rather more than four-fifths by membranes.?

Resting immediately upon the wall is the decidua;
within this, the chorion; and most internal, the amnion
enclosing the liquor amnii; at the placental portion
of the uterus, the chorion and decidua blend in that
organ, while the amnion simply passes over it. As
in these pages we are dealing with the anatomy of
labour rather than that of pregnancy, we refer to the
structure of these only in so far as a knowledge of it
is necessary in a study of the changes occurring in
labour.

The decidua consists of the vera and reflexa
—which have become practically one membranes

1In Braune's there is a remarkable thickening in the middle
third of the anterior wall (to 10 mm. or § in.).

2 For the data of this calculation, see p. 49.

3 The hypertrophied mucous membrane of the pregnant uterus
is called the ¢‘ decidua,” because it is shed with the ovum as leaves
are shed by a deciduous tree. In the early months of pregnancy,
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not to examine pregnant women frequently and thus
expose them to the risk of introducing septic matter.

There are other points which have a clinical bear- Peritoneal
ing: eg., the higher position of the diaphragm and ™4™
liver,and the way in which the intestines are pushed
aside by the uterus so as to be crowded into the lum-
bar regions. The lifting up of the peritoneum, too, is
significant ; as it gives us an explanation of so-called
incomplete rupture of the uterus (in which, while
the tear has gone through the muscular wall, the
peritoneal cavity has not been opened into), and
also indicates the situation of pelvic peritonitis in
pregnancy.

The course of the ureters is likewise of interest, Ureters.
and raises the question whether the uterus can press
on them so as to produce disturbance of the kidneys
and albuminuria. These sections answer that there
is only one point (on the ischium) where the ureters
may be compressed, and that the chances of their
compression are small. We must therefore look
elsewhere than in a mechanical cause for the ex-
planation of albuminuria.!

'11 should merely refer in passing to a case I recently recorded
which pointed to another cause. The feetus died in utero at the
sixth month. As long as it lived, there was albumen; when it
died, the albumen disappeared, although there was an interval of
three weeks before its expulsion—that is to say, before there was
any change in the mechanical conditions. Here we had albumin-
uria due to some condition of the mother dependent on the life of
the feetus, and not owing to the pressure of the uterus. See
Edinburgh Medical Journal, February 1885.
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As to the anatomical conditions before Labour begins,
the following points are specially noteworthy.! The
walls of the uterus are of pretty uniform thickness,
with the exception of the lower part of the anterior
wall (the Lower Uterine Segment) which is thinner
than the rest. Venous sinuses are to be seen in
great numbers throughout the wall. The cervical
canal is a tube, slit-like or somewhat fusiform in
section. The vagina has its walls in apposition,
appearing as a cleft in the floor of the pelvis. The
bladder is in the pelvis, and the utero-vesical peri-
toneum descends for some distance below the brim.

So much for the three frozen sections made at the
end of pregnancy and the clinical significance of the
facts which they reveal.

Before going on to the Uterus in Labour, we must
make a digression from the strict subject-matter of
this book—frozen sections—to consider the question
of “the lower uterine segment.” This is a subject
which is at present exciting a great deal of interest;
and, although its immediate clinical bearing may
not be evident, it is of great scientific importance for
the appreciation of the anatomical changes in labour.

THE LOWER UTERINE SEGMENT.

When looking at the wall of the uterus in vertical
mesial section, we saw that it was not all of the same

1 See Berry Hart's inquiry as to this: Part II. p. 48.
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during the whole of pregnancy.! We shall see that recent
anatomical investigation confirms this conclusion.

The discussion entered a new phase when Bandl’s paper on
Rupture of the Uterus drew attention to the peculiarity of that
portion of the uterus of which we have just spoken as “the
lower uterine segment,” that it tends to thin in obstructed
labour, and becomes marked off from the contracting and
thickér wall above (the junction between them being now
known as Bandl’s ring). This lower segment he held to be
cervical in origin.

The question which we have to answer here is
not so much “ Whether there is a shorter canal at
the end than at the beginning of pregnancy ?” as,
“What is the structure and origin of the lower
uterine segment ?”

I have collected from the literature and thrown into
a tabular form all the recently described uteri which
throw light upon this question ; but have not gone
further back than the last ten years, as it is only
since the appearance of Bandl’s paper in 1876 that
attention has been directed specially to the “lower
segment.” The specimens have been described in

1 In his paper ‘“On the Cervix Uteri in Pregnancy” in the
Edinburgh Medical Journal for March 1859, Matthews Duncdn,
from an examination of five uteri, arrives at these conclusions as
to the cervical canal :—(1) The length of the cavity of the cervix
undergoes little or no change during pregnancy; and (2) The
capacity of the cervical cavity becomes gradually greater as preg-
nancy advances, and this is effected by an increase of its diameters
or breadth, advancing from below upwards, that is from the external
to the internal os of the cervix.
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papers by Bandl! Macdonald,? Leopold,® Kiistner,*
Langhans and Maiiller,® Singer,® Marchand,” Lusk}?
Bayer,? Hofmeier,’® and Benckiser ;! there are also
the frozen sections of Braune and Waldeyer, already
referred to. The table will be found at the end of
this Part.

The results of these observers appear at first sight as tangled
and inextricable as the muscular fibres which they were
examining, but a careful study of their papers shows that
this is often due to the mixing together of fact and theory.
After picking out the facts and arranging them systematically,
we find that there is more agreement than appears at first
sight. Much confusion is avoided by our keepmg in mind
the following three considerations:—

1. That the question of the structure of the lower uterine
segment is quite distinct from that of its origin. )

2. That ope or two preparations are not enough on which to
base a generalised description of the uterus at a given month
of gestation.

3. That we are not justified in asserting that because uterus
A at the fourth month shows one structural condition, while
uterus B at the fifth month shows another, therefore it is
generally true that the uterus passes from condition A to
condition B between the fourth and fifth month. Such a
conclusion assumes that at the fourth month uterus B was
in identically the same structural condition as uterus A now
is—a purely gratuitous assumption.

1 See Part II. p. 14. 2 Ibid. p. 17. 3 Ibid. p. 18.
¢ Ibid. p. 19. 5 Ibid. p. 20. 8 Ibid. p. 21.
7 Ibid. p. 21. 8 Ibid. p. 22. o Ibid. p. 22.

1 Ibid. p. 30. 1 bid. p. 33.
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into muscular tissue like that of the uterus, and cer-
vical mucous membrane into uterine decidua. And
the discussion as to what is os internum would be
on a par with one as to what was the true gate of
the Queen’s Park after the commissioners had allowed
a portion of the park to be taken into the city and
covered with streets and houses.

There are several points with regard to this segment which .
have, I think, a common explanation. It comprises almost en- .
tirely the anterior wall and sides of the uterus, it is thinner than
the rest of the wall, its muscular bundles are more easily separable,
and the peritoneum over it more easily detached. The weight of
the uterine contents must, by exerting pressure on the walls, influ-
ence their growth. This will tell more on the lower part of the
anterior wall than on the rest of the uterus, and thus account for
the situation and character of the lower segment.
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so as to constitute a distinct movement of flexion?!
in the Mechanism, as described provisionally at the
beginning of this chapter, is sub judice. In these
sections internal rotation has not yet occurred.

7 As to the sense in which the term flexion is used, see foot-note,
P 7L
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and pushing with it downwards and backwards, we
make the placenta move onwards (Fig. 4).

Should the placenta have come still further down
and be lying entirely in the vagina, pressure above
the brim (while the perineum is hooked back with
the finger) will make it slip out.

The membranes, as already said, are dragged out
by the placenta. If additional traction on them
is necessary, it should be made by running the
fingers along the rope formed by twisting them,
and pressing it downwards and backwards so as
to pull in the direction of the uterine canal.
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uterine walls measure anteriorly 1% to 1% inch (3°75 cm.) thick ; at
fundus, 11 inch (2°76 cm.); posteriorly, 1} to 13 inch (31 cm. to
375 cm.).

The placenta was situated over the fundus. To the naked eye
there is no trace of a lower uterine segment, the anterior wall being
of nearly equal thickness throughout.
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SECTIONAL ANATOMY OF LABOUR.

FAOTS NOTED WITH REGARD TO CERVICAL CANAL AND LOWEBR SEGMENT

Month
Length of Condition of Canal and its Attachment of

Gut:ruon. Reporter. C:;:‘t:i Walls. Peritoneum.

4th . . Baver . 45cem. . . Canal still intact, upper end not | Firm attachment
being opened out. OPDM“O upper

of canal.

Sth. . Bavem . . 5 cm. . | Starlike knot in lower third of cer- | 1'5 cm. above u;
vix; above this, spindle.shaped | opening of
figure ; and higher up, longitud.
inal fibres joining large vein with
upper end of canal.

5ith . LANGHANS AND | 4 cm. Fusiform canal, with upper end 5

MULLER. cm. across.
. KUsTNER . 2°6 to 8 em. Shows plug of mucus extending

6th ndi
into uterine cavity.

6th . HorMreIzRr . Anterior wall, | Upper end e:rsndod to 15 cm.; | More than 4°4 em.

8'5 cm. ; pos- | canal filled with mucus. above end of canal
terior wall,
4 cm.
7th. Bavea . 48cm. . 6°4 cm. above upper
end of canal.
7th. . Horueizr . 4cm, Firm round cylinder. 5 om. above end of
canal and utero
vesical fold.
7th. . Horuxizs . 4cm. . Dilated for *5 cm. 4 to 5 cm. abowe

]
end of canal.
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FACTS NOTED WITH REGARD TO CERVICAL CANAL AND LOWER SEGMENT

Month
Length of Condition of Canal and its Attachment of
Gastnion, | BOPOTr Canal, Walls, Peritoneum.
7th. MARCEAND 8 om.
8th. BaxNDL . 45cm. . Walls 1°5 cm. thick, About 2 cm. above
upper end of seg-
ment.
Oth. . BanpL . 8 cm. About 2 cm. above
vees upper end of seg-
ment.
Oth. HOFMEIER . 8 to 8'5 cm. Canal intact, dilated in middle. | 5 em. above end of
canal.
Oth . . | KUsTNkR . 2 om.
Oth . . | BANGER . 55cm. . Canal dilated, and containing
mucus. .
I0th . BaveER . 8 cm. Canal lined by typical mucous |8 cm. above end of
membrane, which extended for 1| canal.
cm. on the posterior wall of the
lower segment.
I0th BAYER . 8 cm. 6 cm. above end of
canal.
10th BAYER . 8em. .

Undilated, and showin, mes
pllcntn.' g pal

7'5 cm. above end
of canal,
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this dilatation (or more correctly, flattening out) of the cervix

takes place chiefly at the sides.” Bayer, on the other hand, affirms,

- and in this we think he is right, that the lower segment develops
chiefly from the-anterior wall; and it is noteworthy that at this
very place Marchand finds no transitional formation.
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TABLE IL.—.FROZEN SEC!'

Pxriop
AYTER

DxLIVERY.

REPORTER.

Crass or PrE-
PARATION.

HisTory.

PERITONEUN.

{ hour,

C. H.8tRaATS . .

*Utero-vesioal fold
23 mbl::nv;
; of
Douglas at bend
on‘l posterior for-
X,

1§ hours.

A. H. F. BarBoUuR

Body frozen in

3 days after
death.

B
i
ga

|

54 days.

A. H, F. Bazsovz

L-para;
sewer-

139 cm. long (cavity 112
the pelvis (normal, wit

10'8 cm.); fundus 3°5 cm. al
-

* The measurements are given in these Tables in cex
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UTERI DESCRIBED /1

Pxriop Crass or Urxnos:

AFYER REPORYER. Hisrony. Pr 8mars, Posrrion, MUSOULAR
DzuIvERY, ARRANGENENT, BTC,
Case AHLF.BaRBOUR.| L-para, ®t. 18; | Fresh; out of mmﬂm. (ms an.) ex-

— * eclampeia a body. ternally ; ty 6 in. (l.l
10 hours. 7th month, om.) nun os cxumnn
died 28 fundus,
nﬁarmﬂnt
selsure.
Case 0. | 0. Ktsrrxe . . L - pars, Hardened in | Reflection at Bandl's | Length 18'5 cm.
— 28; death | spirit; out of | ring or above it.
18 hours. from eclamp- | body.
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UTERI DESCRIBED FR

PxRrIOD Crass or UTERUS:

AYTER REPORTER. HisroRY. Pr P 8mArx, PosrrioN, MUSCULAR
DxLIVERY. EMENT, ETC.
Case 11. |M. Tampe . . Ld-lnn.nt.m; Fresh; out of | Firmly attached at|Total length, 19 om., of

—_ ed  from | body. Bandl's ring, which lower segment is 4
17 hours. lu cedema cm.
wil:.gnephﬂus
at commence-
ment of 10th
month.
Case z2. | M. Tmmox ., . IV.-para, stat. | Fresh; out of Hm?lathnlwlnt Total length, 22 cm. anteri-
—_ 29, tried to| body. Bandl's ring. orly and 17 cm. posteriorly.
17 hours , be delivered
after abdo- with forceps,
tion for up- :(d.hmn. 0
rup- y
ture, with rupture .
wall of oer-
Case 13. |A.H.F.B Diedof eclamp- | Hardened  in Tohlhnf.h.umvuﬁ-
— sia. spirit, out of cally; whole uterine cavity
40 hours. body. is 166 cm. lonsu Uterus
was l% with fundus
onal with line j‘olnln‘
the iliac crests; it was
firmly contracted.

Case 14. | A.H.F,BarBouz| Labour mnor- | Fresh; out of Total 20'5 cm. vertl.

-— mal, died o cally; 11°5cm.

2 days. from phthisis, Cavity 19 om. from fundus

uterus  was to os externum.

quite flaccid,

and was out

open while

o

ance of the

cavity.
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UTBRI DRSCRIRED PRO

Pxniop Crass oy Urxnos
AFTER RurorTER. Hurony, PREPARATION. PERITONBUM. Smars, Posrriow, MUsOULAR
Dauvzay. . AZRANOEMENT, BTC.
Cue:s. AH.F.Bazsour.| Multiparsa; Fresh; out of | Reflected on to blad- | Measured externally frum os
-— died from u-| body. der at 8'1 om. above | externum to fundus 90 em.;
4 days. remia; deli- anterior lip; and , ot widest part,
nr{huwud Mn‘odn'l 187 em.
by fo for om.,. the same.
oo ions.
Case 16. | M. Tuzon 11..para,  sot. | Fresh ot
o 13 ; out of | Firm  attachment | Total is 178 om.,
- 24; died of | body. appears %0 have| which 8 om. is ocsrvieal
8 days. 1leotyphus. oome lower down. | ocanal. N
Case 17, | K. Bavax. . .[XVI.para; [Out of body;|Pirm attachment is | Whole uterus is 18 am. long.
- died suddenly| boiled uui 6} cm. from the an- | The cavity runs straigh!
oth day of with throm-| macerated. terior lip. The at- bent forwards; and the
puerperium. boais of the tachment of the| anterior wall is alightly
right sa) bladder is unusually| oconocave.
ousand 10- high—up to same
ral veins, and lovel.
emboliam of
the
lung.










PART IL
LITERATURE

TaHE following Abstracts of Contributions to the Literature
of the subjects discussed in Part I. were made in the first in-
stance for my own use. It has occurred to me that they may
be of service to others, as they bring the results of research
within reach of those who may not have ready access to the
original articles, and save time in reference for those who have
the original articles within reach but whose work obliges
them to economise their hours for reading. Further, they
place readers in direct contact with the original sources of
information, and allow us to present in the First Part a
systematic account of the subject unbroken by the too
frequent introduction of names.

* The literature up to the end of 1887 is arranged chrono-
logically and classified *according to the order in Part I. The
still more recent literature will be found in the Appendix.
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APPENDIX.

Early Contributions of Anatomy to Obstetrics .

Literature subsequent to 1887 .

ERRATA.

Page 19, line 26—for 3 cmn. read 2°5—3 cm.

w 2,
» 6,
»w 78,
w 73 .

20— ,, 31in. (7°5 cu.) read 22 in. (5'5 em.).

17— ,, 5 cm. (2'4 in.) read 6 cm. (24 in.).

85—¢r. ‘lower’ and ‘ thinnest,’ and for (8 cm.), read ('8 cm.).
36—for 12 in. (3 cm.) read ‘12 in. ('8 em.).
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78 APPENDIX.

Donglas gave us the peritoneal relations of the uterus, and especially
of the pouch that bears his name ; 4lbinus was the first to publish
plates of the gravid uterus; which, along with those of Roederer
(one of Haller's pupils) and the beautiful series by Smellie, form
the first considerable contribution to the Anatomy of Pregnancy—
to be crowned by the work of the illustrious William Hunter.
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