
West Virginia University Libraries

3 0802 101950508 4

IN TI-IE LIC^HT OF RECENT RESEARCH

MALCOLM MORRIS



n

^^ .6 « I £

^ibram nF

Jllnijliiui^iilun ilnitirrfiUu

Olhe 0)ia 111-



BARNARD FREE SKIN &. CANCER HOSPITAL

A i~ fei i-^ t i c :» r a

H:.. e=> Ite 1 1"

nn NOT CIRCULATE





Digitized by the Internet Archive

in 2011 with funding from

LYRASIS IVIembers and Sloan Foundation

http://www.archive.org/details/ringworminlightoOOmorr



Luttmm TO ~„ji» '
M» 11 ,!>*

--/

i'inx/r ^f. CoihoH

\ front f,tpien



A. Lai'ge-spored ring\vorm in hair (stained).

Vi. Small-sporetl ringworm in hair (stained).

C. Transverse section of hair with small-spored ringAvorm (stained).

D. Transvei-se section of hair with large-spored ringworm (stained).

E. Scraping from ringworm of body (stained).



c



^TvC^

EINGAVOEM

IX THE LIGHT OF RECENT RESEARCH

PA THOLOGY—TREA TMENT—PROPHYLAXIS

MALCOLM MORRIS
fii<yijeoii to the Skin Depurtinciit, St. Manfs Hospital

wiTR TiFExry-nro jiicroprotogeapes and oxh colotjred plate

CASSELL AND COMPANY, LiMiii.i)

LOXllOX, PARIS <U MELROVRXE

isgs

ALL 1UGHT3 RESERVED

519G9



4



PREFACE

The present volume is an expansion of a paper read at tlic

last meeting of the International Congress of Dermatology which

was held in London in 1896. On that occasion I was one of those

invited to open a discussion on the question of " Ring^vornl

and the Trichophytons." My position is the same as it was

then. While holding that the plurality of the ringworm fungi is

an established scientific truth, I think that the infinite series of

species which M. Sabouraud asks us to accept is still nothing

more than a jolie hypothese—if I may use a famous phrase applied

by another eminent Frenchman to a different matter. Till conclu-

sive proof has been supplied it will be wise to suspend judgment.

It has been my aim in the following pages to present the

reader with a concise account of recent work in the etiology of

Ringworm, giving the main results and indicating the general

trend of thought, without perplexing him with needless details.

In dealing with treatment, I have not only described the methods

which I have myself found useful but have cuUed freely from

the experience of others; in short, I have striven rather to be

practically helpful than to make a vain show of originality in

a field where eveiything has been tried and most things have been

found wanting.

Of the microphotographs which illustrate the work, I nia.y,



vi RIXG WORM.

perhaps—as they are not uiy own handiwork—be allowed to say

that they excited the greatest admiration at the International

Congress of Dermatology held m London in 189G, and at the Annual

Meeting of the British Medical Association held in Montreal in

1897. M. M.

H, llarky Street, W.

February, 18'J(>.
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RING^YOEM

CHAPTER I.

IXTROnrCTORY.

" RiXGWORM " has been a familiar word ia our language for cen-

turies ;
* but tiU a time within the memory of many practitioners

still living there was the greatest confusion as to its meaning, even

in the minds of those whose business was the study of disease. In

the speech of the people the word was used to denote any cutaneous

affection in which the lesions were arranged in rings ; and, indeed,

any " tetter" or skin disease of whatever kind.t In much the same

way the word " teigne " was used in France by the vulgar, as Ambroise

Pare tells us, to designate any disease in which "the scalp looks

ragged and red, as if gnawed by the moths that eat up garments."

Medical writers, on the other hand, described the disease which we

now call ringworm— as far as they recognised it at all—under

learned-sounding names, either meaningless, or implying cUnical or

pathological affinities that had no existence. The word " tinea " was

used by Guy de Chauliac and other medieval writers as a generic

term for a number of diseases, and the distinctive epithets, such as

ficosa, favosa,, furfurosa, and so forth, by means of which they

sought to indicate the several species, do not give much help towards

* Skeat (" Etymological Dictionary," sub race) gives a reference to Levins's

" Manipulus Vocabulorum," published in 1570.

t Bailey ("Etymological English Dictionary," sixth edition, 1733) deOnes ringworm

as " a tetter, a disease." " Tetter " is explained to mean a humour accompanied with

redness and itchin-::—a rin-j-worm.
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their identitication. In the early part of tlio present century

Alibert made an elaborate classification of tineio, in which ringworm

finds a doubtfid place under the name of teigne granuUe. Willan

replaced the word tinea, as " being a term of no authorit3% and

probably of Arabic origin," by pqrrigo, which, though meaning

nothing in particular, had the authority of Celsus. Bateman,

adopting this " classical appellation," made a genus Porrigo, which

he defined as " an eruption of straw-coloured pustules, concreting

into yellow or brownish crusts, or cellular scabs." One of the six

species included within this comprehensive definition was, " Porrigo

scutulata, scalled head or ringworm of the scalp." Bateman's

account of the disease is not veiy clear. His view of its etiology

was that it " seems to originate spontaneously in children of feeble

and Habby habits, or in a state approaching to marasmus, who are

ill-fed, uncleanly, and not sufficiently exercised." He was aware,

however, that it is propagated by contagion, " both to the other

parts of the head of the individual affected, by the conveyance of

the matter from the diseased to the healthy parts," and to

other children by the frequent contact of heads, but more

generally by towels, combs, and caps. " Whence," he goes on

to say, " the multiplication of boarding-schools appears to liave

given rise to an increased prevalence of this disease among

the more cleanly classes of the counnunity at the present time."*

In A. Todd Thomson's posthumous work on diseases of the skin

it is stated that " ringworm was little known in this country

until the commencement of the present century, when some

children infected with it came from India, after which it appeared

in several boarding-schools, and was afterwards extensively and

rapidly propagated by contagion." t The statement here made,

that ringwoi'm was imported from -India, is interesting in relation

to the geographical distribution of the parasites which cause the

disease, a point that will be touched upon later in connection

* " PrautR'iil Synopsis of (,'iitaneoiis Diseases," eighth eJition, edited by A. Todd

Thomson, 1836, p. 210.

•f
" A Practical Treatise on Diseases Affecting the; .Skin." completed and edited by

R O. A. I'arkes, London. 18JU, \> 122.
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with the ciucstioii of the varieties of the affection occurring in

different countries.

That in France, too, ringworm was little known until coin-

jiarativel}- recent times is apparent from the fact that it was

first clearly described as a distinct clinical entity liy ilahon in

.1829. He gave it the appropriate name of teigne tondantc, from

the cropped appearance. of the affected sui'face. He recognised

its contagious nature, but regarded it as a hereditary constitutional

disease. In the earlier editions of Cazenave and Schedel's work

on diseases of the skin, first published in 1828, no mention was

made of ringworm of the scalp, and it was not till 1847 that a

brief account of it was introduced into the fourth edition. Cazenave

states that he first recognised the aff'ection in one of the large

schools of Paris in 1840 ; he gave a detailed account of it under

the name of herpes toTisurans in his treatise on diseases of the

scalp, which appeared in 1850—when the disease was said to be

" quite common " in France. Of the etiology of the disease he

had nothing more to say than that it " often appears spon-

taneousl}' in children and persons of a Ij'uiphatic habit, and who

are badly clothed and fed ; but the most frequent cause is

contagion."

Yet akeady staring him in the face, had he had but eyes

to see, lay the solution of the riddle. Favus, which had been

confused with ringworm by the old writers, had, in 1839, been

shown by Schonlein to be due to the action on the skin of a

special fungus (achorion Sclwnleinii) ; and in 1844 another crypto-

gamic fungus was found by Gruby in Paris and by Malmsten in

Stockholm to be in constant relation to certain forms of ring-

worm. In 1843 Gruby had minutely described another fungus,

which he called microsporon Aucloxuni, as being the cause of

" porrigo decalvans." It is clear, however, that by this term he

meant the affection which we now know as ringworm of the

scalp. This error in terminology misled dermatologists for half a

centur}', imtil M. Saljonraud independently rediscover'ed the para-

site which had been described by Gruby, and proved beyond
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possibility of dispute that ringworm may be caused by more

than one species of fungus.

The work of various investigators who have helped in the

elucidation of the etiology of ringworm will be set forth in the

following chapters in sufficient detail to show the development

of scientific opinion on this point, and thus make the present

position of the question more easily understood.

1



CHAPTER IT.

ETIOLOGY.

THE PAEASITIC THEORY.

The credit of the discovery of the cause of ringworm must bo

given to Gruby. It is true Malmsten described the fungus which

is the agent in the production of one variet}' of the disea.se, but

Gruby, with the very inadequate means of research which micro-

scopic workers had at their connnand fifty years ago, discovered

the principal tj-pes of parasite which are now generally

recognised as the exciting causes of ringworm. Gruby, in fact,

anticipated by half a centiuy the essential points in the discoveries

of M. Sabouraud which have so greatly modified our notions of

the etiology of the affection. M. Sabouraud's results have been

reached quite independently, and it was onl}- after his work was

practically completed that he became aware that another explorer

had been over the same ground before him. With a generosity

too rare among scientific investigators, he called attention to the

work of his forerunner, which Gruby's contemporaries had mis-

understood and the world had since almost forgotten. It may,

indeed, with tolerable safety be assumed, that dermatologists of the

present day for the most part know Gruby's work mainly through

the full analysis of it given by M. Sabouraud.*

A brief account of Gruby's investigations will not be out of

place here. In 1S42 he presented to the Academic des Sciences a

paper "On a Species of Contagious Mentagra resulting from the

growth of a new Cr3-ptogam in the Roots of the Hairs of the

Beard in Man."t In it he described a cryptogamic fungus which

infests the human beard, establishing itself within the hair sheath,

* Sec -tcs Trk/inj,r,)flies Eumniiics, Paris, 1894. p. 12. cl Mq.

f '' C'omptcs Kendus dc I'.Vcadcinic des Scicnecs," t. xv.
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and ciuisinif ii disease the distinctive characters of which Iiad not

then been determined with sufficient precision.

" The microscopic examination of the hair shows that all its

dermic portion is surrounded by cryptogams, forming a vegetable

layer between the sheath and the hair itself, in such a manner

that the hair is contained in a sheath exclusively formed of cryp-

togams Hke a finger in a glove. . . . They take origin in

the hair follicle and in the cells of which its sheath is compo.sed,

and they pass upwards to envelop the portion of the hair situated

in the skin." This fungus is the trichophyton mexfulosporon

ectothrix of Sabouraud.

In 1843, (iruby presented to the Academic des Sciences

another paper entitled, " Researches on the Nature, Seat, and

Development of Porrigo Decalvans or Phyto-alopecia." *

After describing " porrigo decalvans " as " an aft'ection charac-

terised by rounded patches covered with white scurf and small

gre3'ish scales, with falling out of the hair," he goes on to say :

" Microscopic examination shows that the hairs are surrounded by

a vegetable covering to a distance of 1 to 3 millimetres above the

level of their exit from the skin. This .sheath is formed by crj'p-

togams felted together so as to make a sheath around each hair.

The spores are generally rounded, sometimes oval, and measure

from yjj'oo to jo'gu of a millimetre in diameter." To this species

of fungus, Gruby gave the name of mirrosporon Aiulouini, in

honour of Audouin, whose I'esearches on muscardine (a disease of

silkworms, caused by a cryptogamic fungus, Botryti>i Bassiana)

had been the means of directing attention to the parasitic plants

which destro}^ the living tissues of animals. The microsporon

Audouini alters the structure of the hair to which it attaches

itself, making it friable, so that it breaks on being bent. Nothing

but this fungus is found on the affected surface of the scalp, there

being no vesicles or pustules, nor any sign of inflammation,

thickening of the epidermis, or other pathological change. Gruby

suggested that the disease should be placed in the " new " class of

• " Compti'S Keudus de rAcademie des Sciences," Taris, t. xviii.
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vcjjjeiulilc jiurasitic diseases, Lesiilo favus, phytouieutagra (syeusis),

and thriisli. He proposed to call it phyto-alopecia. The fungiis,

iu his opinion, had a close analogy to the cryptogam found in

the disease already referred to, which he describcHl under the

name of phytonientagra. in which the fiuigus is found between the

hair and the sheath. The chief distinction is the scat of the

fungus, which in uientagra is placed in the hair follicle and

around the root (ectothrix), while in "phyto-alopecia" it is placed

around the aerial portions of the hair (niicrosporon Audouini).

He further notes that the spores in the latter fungus are snialler

than those of the other. He therefore concluded that " porrigo

decalvans " was a contagious disease of vegetable origin, and that

the proper manner of dealing with it was to destroy the vegetable

parasite which had hitherto resisted all en'ipirical modes of

treatment.

Gruby's description shows plainly that the disease he was

dealing with was a form of ringworm. The terra " porrigo decal-

vans," which he applied to it, was used by Bateman to designate

the condition which we now know as alopecia areata, and in this

sense it was understood by dermatologists. How Gruby came to

make such a mistake is not clear ; his view, probably, was that

the alopecia areata is the last stage of this particular vaiiety of

ringworm. The result of his wrong use of the term "porrigo

decalvans " was to send other investigators ofli' on a false scent.

They hunted for the parasite which he described, in cases of

alopecia areata, and, of course, did not tind it on the patches

smooth and polished like a billiard ball, ringed about by perfectly

healthy hairs, characteristic of that disease. Hence the micrv-

sporon Aadouini was declared to be a myth, and (Trub3''s work

was relegated to the limbo of exploded errors.

In a later paper* Gruby described a third fungus which he

had found in cases of tinea tonsurans (herpes tonsurans of Caze-

nave). In hairs from affected patches microscopic examination

showed that their structure was full of cryptogams, which take

* " C'liiiiptts Ki.-ik1u.s do rAcudciiiic dcs Sciences," t. .wiii., 1S44.
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origin in the intei'ior of the root of the hair in the form of a

group of round spores. From these spores proceed articulated tila-

ments ; as they grow, these filaments creep upwards in the interior

of the hair in a direction parallel to their longitudinal axis. As

the hair grows, the cryptogams inside it also grow, till it emerges

from the follicle, the quantity of spores increasing to such an extent

as entirely to fill the interior of the hair, the structure of which

becomes hardly recognisable. The hairs usually break at a height

of two to three millimetres above the level of the skin.

Gruby adds :
" The cryptogams which constitute tinea ton-

surans differ from those which constitute phyto-alopecia [small-

spored ringworm] to such an extent that it is impossible to con-

found those two diseases. Their very situation, their development,

and the relation which they bear to the structure of the hair

also differ."

The points of difference indicated by him may be summed

up as follows: The cryptogams of tinea tonsurans arc arranged

in chains like rows of beads ; they are relatively large ; they fill

the interior of the hair ; and they take origin from its root.

The fimgi of " phyto-alopecia," on the other hand, are extremely

small ; they are attached to the outer surface of the hair, and

form a true sheath around it ; they develop on the outer surface

of the hair outside the follicle.

Nothing could be more explicit ; and to Gniby therefore

belongs the credit of having established the plui'ality of the

fungi concerned in the production of the polymorphic affection

which Ave call ringworm. The fact that a misconception sis to

the meaning of a term should have prevented the recognition

of so important a discovery for half a century has in it a moral of

imiversal applicability in medical research, and assuredly not

least in the study of diseases of the skin — the necessity of

looking at things and taking heed not to be misled bj' names

Had the numerous investigators who fiiiled to confirm Liruby's

observations looked at what he described and not at what he

misnauied, they would doubtless have sion what he .saw.
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One of (Jruby's fungi, however—the one which he described

lis being associated with the form of ringworm designated

teigne tondanfe by Mahon and tinea tonsurans by Cazenave

—was discovered independently by Malmsten of Stockholm in

1.S44* The Swedish investigator called his parasite trichophyton

tonsurans. A similar fungus was described by Hebra in 1845.

For man}- years after that, however, there was much confusion,

not only as to the nature of the fungus, but as to the part

played by it in the etiology of ringworm. In 18.50 we tind

Cazenave warning dermatologists against " the illusions of micro-

graphy," expressing scepticism as to the existence of any such

fungi except the achorion Schiinleinii, and, even in the case of

that parasite, denying the presence of any " pathogenic properties

in the mj'sterious atoms." f Owing in great measure to the

influence of Bazin's teaching, the parasitic origin of ringworm

gradually became the orthodox doctrme of dermatology. Cazenave

in France and Erasmus Wilson in Great Britain continued to

hold heretical opinions on the subject, and died, scientifically

speaking, impenitent.

But though the trichophyton tonsurans was accepted by

clinicians as the exciting cause of the att'ection, the scientific

investigators were far from being agreed as to the nature of that

fungus. Some held that it was one of the common moulds.

Hebra and Neumann maintained that it was identical with the

ivinic'dlium glaueum ; others that it was a spore formation of

(.tspergillus ; others, again, that it was inucor vxuceclo. Grawitz

considered that the parasites causing ringworm, favus, tinea versicolor,

and thrush were identical, or, at any rate, modifications of one

common species.

The credit of demoastrating that the trichophj'ton is a fungus

b}' itself, " totally distinct from the connuon fungi whose spores

infest all the objects by which we are surrounded," belongs to

* Mullei's iVruhiv, 1848.

t Traite des Maladies du Citir C'hevda, qiiotud in But, EhcijcIujj. dcs HcHiura Med.,

sub voce Tciijiies, t. 95, p. '2-20.
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Thill* He (iiltivaled it successfully in various media, and par-

ticularly on meat gelatine, by tlie method introduced by Koch

Duclauxt succeeded in cultivating the trichophyton in fluid vege-

table media, witli the result that aerial t'ructitication took place.

For some time it was believed that all forms of ringworm

were the work of one and the same fungus. In 1<S91 it was

suggested by Furthmann and NeebeJ that more than one para-

site was concerned in the production of the disease. The real

originator of the doctrine of the plurality of ringworm fungi is,

however, M. Sabouraud, whose investigations have thrown an

altogether new light on the etiology of the afi'ection. An account

of his earlier researches appcai-ed in 1892.§ but they were after-

wards greatly extended, the results being embodied in an im-

jjortant monograph published in 1S!)4,|| and repeated, with some

slight modifications, in a communication j^resented to the Inter-

national Congress on Dermatology, held in London in August,

1896. As only brief summaries of M. Sabouraud's work have so

far appeared in the ordinary sources of information accessible to

the bulk of the profession in the United Kingdom, I have thought

it well to set forth the main points in his teaching in some detail

in the following chapter.

* Proceedinffi, of the Koyal Society, No. 217, 1881, and Pathuloiiii anil Treatment of

Ringworm, London, 1887. Certain experiments made by myself in conjunction with

Dr. Henderson a year or two subsequently to the publication of Thin's paper (see Joiirn.

Royal Microscop. Soc., April 11, 1883) led me to conclude that the fungus producing

ringworm was the peniiillium. Subsequent researches have, as will appear later, led

me to abandon this opinion.

t S"C. do Biolo-if, .Tanuary Ui, 1886.

+ Monatsh. f prakt. Demi., 1891, No. 11.

^^ Ann. de Dennatoloi^ic, November, 1892.

II
lis TrichophiilUs Humaiiies, Paris, 1804.
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CHAPTER UI.

ETiOLOnv {contunu'd).

SABOURAUD'S DOCTRINE.

In' the present chapter the results of M. Sabonraud's researches are

described as far as possible in his own words. The author has

simply endeavoured to give a faithful exposition of the French

investigator's teaching, reserving the expression of his own views

for a later chapter.

NAKED-EYE INSPECTION.

Careful naked-e^^e examination of a large number of cases of

ringworm in which the appearances have not been modified by

treatment, enables the observer to divide them into three classes

:

1. Those in which the hairs to a height of two to three milli-

metres beyond the orifice of the follicle are clothed with a scaly

sheath which looks like a prolongation of the epidermic lining of

the follicle ; the affected patch is strewn with greyish and ash-

coloured scales (parasitic pityriasis alba).

2. Those in which the hairs arc broken off short and present

no trace of a sheath, and in which the affected patch is clean and

free from scales.

3. Those in wiiich not only the hair but the epidermis is

affected. The hair has a sheath, but this does not extend beyond

the deeper portion and thus is seen only on the epilated haii-s
;

the epidermis is the seat of various lesions of an inflammatory

and suppurative character (impetigo, folliculitis, kerion).

MICROSCOPIC EXAMINATION.

Microscopic examination reveals further differences in these

three classes. In the first of them the scaly sheath with which

part of the aerial portion of the hair is seen to be covered, is
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I'oniiud (if very small spores irrei;'ulurly scaltci'cd almut like tlio

stones in a mosaic : the fungus lies n nut ml the hair, the tissue of

which appears to be normal, only the surface being eroded. In

the second the fungus is seen to lie altogether ivifhin the hair:

the spores are considerably larger than those i:i the first class, and

they are arranged in regular chains. In the third class, a

sheath surrounding the deeper portion of the hair is seen to

consist of spores, also relatively large, and arranged in regular

chains ; but the fungus lies outmde the hair between the dermic

portion of the shaft and the wall of the follicle. To the sniall-

spored fungus M. Sabouraud first gave the name of Trichophyton

microsjioron ; the two others being called Trichopliyion megolo-

sporon, endothrix or ectotliri.r, according as the fungus lies inside

or outside the hair. Subsequently, however, he was led to separate

the small spored parasite from the Trichophytons and place it by

itself; he looks upon it as a fungus as distinct from the

Trichophytons as these ate from the fungus of favus.

We have thus, according to him, three great varieties of

ringworm, two of which are of trichophytic origin, while the

third is caused by a parasite of a different species, the micro-

sporon Audouini. The last-named fungus is the cause of from

60 to 65 per cent, of all cases of ringworm of the seal}) met with

in France, the Trichophyton megcdosporon endothrix being account-

able for the rest, except those in which suppiu-ative processes

(notably kerion) are present.

CULTIVATION.

These conclusions are confirmed by the results of cultivation

on various media, which prove that the disease formerly known

as human trichophytosis is separable into two distinct pathological

entities—one caused by a small-spored fungus, the nnicrosporon

Audouini, the other by a large-spored parasite, the trichoj^hyton ;

and further, that true trichophytosis is a process which may be

caused by several parasitic species or varieties, each of which on

suitable culture media has special and distinctive characters.
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Cultures of the small-spored fungus are alwa3's identical, but this

by no lueans holds good as regards the large-spored parasites.

Cultures from the same case, or from cases originating from the

same source, as in " family contagion," however numerous, are

identical ; but in a series of cases of trichophytic ringworm of

various origin, the differences are so great as to suggest a differ-

ence in the species of the fungus causing the disease. Indeed,

according to M. Sabouraud, it is rare in any two cases to find

the same species of trichophyton. The plurality of species may,

it is suggested, explain the remarkable diversity of lesions, the

only featm-e they have in common being their circinate outline.

" Trichophytoses resemble each other because their causal parasites-

are analogous, but they dift'er because these are not identical."

In each case of ringworm one species of fungus is responsible

for all the lesions wherever situated. Further, in all cases

occurring in the same family the disease is the result of the

presence of one and the same parasite.

CLINICAL APPLICATION.

The clinical application of M. Saboiu-aud's doctrine may be

summed up in the following propositions: (I) The small-spored

fungus (inicrosporon Aiulouini) is the cause of the fomrs of

ringworm which are refractory to treatment and last an indefinite

time; (2) the forms of ringworm caused by the Trichophytun

viegalospovon endotkrix do not, as a rule, exceed one year

in duration
; (3) those due to the Trichophyton megalo>iporvn

edothrix are benign, and can be cured in two or three months.

M. Sabouraud therefore holds that the affection caused by the

microspo^'on Atulouini is not a trichophytosis at all, but

a distinct disease to which children alone are subject, and which

in them attacks only the scalp, and is extremely obstinate. He

suggests that this form of ringworm should be called " Gnib3''s

disease."

Trichophyttc ringworm also attacks children, but it does not

spare adolescents, nor even adults ; in the latter, however, it is
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confined to the skin and nails, whereas in children the scalp

is invaded as well as other ])arts of the integument. Both

varieties of trichophytosis (endothrix iind ectothrix) may be seen

anywhere on the body except on the chin, which is strictly pre-

served for ectothrix.

ORIUIX OF THE TRICHOPHYTONS.

As regards the origin of the fungus, ^[. Saboiu'aud has satis-

tied himself that certain species of trichophytons of the " ecto-

1 hrix " type are transmitted to human beings from animals

—

horse, cat, dog, etc.—on which the parasite finds a soil suitable

for its growth. Although all the trichophytons which he has so

far found on animals are of the "ectothrix" variety, he points

out that it does not follow that all the ringworms caused by

that type of parasite are of animal origin. Nor because the

Trichophyton endothrix has not been found in animals, is it sate

to conclude that all of that species are exclusively human.

Among the '^ectothrix" trichophytons there is a special variety

originating from the horse, which yields characteristic white cul-

tures. Its most marked property clinically is that it is pyogenic.

In man it attacks the scalp, the beai'd, and the hairless skin,

causing in each of these situations characteristic inflammatory

and suppurative lesions : in children, kerion ; in the beard, tricho-

])hyti(^ sycosis; and in hairless parts, the agminated perifolliculitis,

hitherto looked upon as a distinct aft'ection.

EXCEPTIONS TO THE SPECIFICITY OF THE
TRICHOPHYTONS.

M. Saliouraud admits certain exceptions to the law which ho

claims to have established—viz. that, on the one hand, the poly-

morphism of cutaneous trichophytoses is due to the multiplicity

of trichophytons, and, on the other, the identity of the nudtiple

lesions in the same ])atient is due to the identity of the parasite

which causes them. Thus the same patient may present a typical

sycosis of the beard and trichii)iliyti(,- rings, noi of the nature of
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folliculitis, on the skin— that is to say, the same tnngvis ma}-

cause in the same case suppurative and non-suppurativo lesions.

Again, the species of trichophyton which comes from the horse,

and which is normall}- pyogenic, causing kerion, etc., may bo

found in the lesions of simple tinea circinata. Lastly, there is

sometimes found in a form of trichophytosis of the beard ver}-

closely allied to sycosis a species of trichophyton which does not

cause suppuration, showing that a species not normally pyogenic

may become so. Facts such as these are extremely rare, but

the}' are in contradiction to " the law of the specificity of the

trichophytons."

M. Sabouraud seeks to explain them by the variable virulence

of the fungus, and, in the case of the beard, by the depth of

the anatomical elements of epidermic nature (infuudibulum of the

hair). He does not think that either the special reaction of

certain integuments or secondary (cr3'ptogaraic or bacterial) in-

fections have any effect in determining the objective form of

trichophytic lesions.

GEOGRAPHICAL DISTRIBUTION OF TRICHOPHYTONS.

As regards geographical distribution, M. Sabouraud thinks it

probable that large-spored trichophytons belonging to the same

botanical family are scattered all over the world in all latitudes,

but that at points very distant fi'om each other the species of

this family are not everywhere the same. He looks upon the

parasite of tinea imhricata (Manson) as a large-spored tricho-

phyton, differing little from the species found in animals in

Europe. In a form of ringworm contracted by a Frenchman in

the Soudan, he discovered a special trichophyton entirely distinct

from all the species known to him.

]\I. Sabouraud throws out the hypothesis that the trichophytons

may not be nierel}' parasites of man and animals, but may

have a separate existence in nature as saprophytes. If this be

true, contagion might be derived from any substance on which

the fungus could grow. He was able to cultivate the "ectothrix"



16 RINGWORM.

ot" tlic horso on mould, dccaj'ing wood, grain, etc., and ho holds

that, if his experiments do not prove that the fungus does

exist in nature otherwise than as a parasite, at an}- rate, they

show it to be possible that it may do so.

BOTANICAL CLASSIFICATION OF TRICHOPHYTONS.

As regards the botanical classification of the trichophyton,

M. Sabouraud points out that in the parasitic state it exists

only in its mycelial form, without producing external spores, and

that the spores in regular chains which it presents are false, or

mycelial, spores ; hence it is impossible to classify it mycologically

according to the forms which it exhibits in lesions, and for that

purpose it is necessary to bring about its fidlcr development by

culture on artificial media. Biologists have not yet succeeded in

definitely classifying the trichophjton. Following Duclaux, M.

Sabouraud is inclined to place it among the mucedinous mould

fungi, near Botrytis, but with certain points of difference.

CLINICAL CHARACTERS OF TRICHOPHYTIC RINGWORM.

Of cases of trichophytic ringworm, 72 per cent, are, according

to M. Sabouraud, caused by two species of large-spored parasite.

Of these, 30 per cent, are caused by a trichophyton endothrix

with fragile mycelium, and give an acuminated culture on the

medium ; 42 per cent, by a trichophyton endothrix with resistant

mycelium, giving on the same medium a crateriform culture.

Clinically, there are certain characters common to all varieties of

the large-spored parasite. These are: (I) A quickly evanescent

raising of the epidermis in the form of a small ring with slightly

reddened scaly border which precedes the invasion of the hair.

(2) When the hair is fully attacked, the scalp in the aftected

patch is usually clean. (3) The hair itself is invariably short

(two to three millimetres above the follicular orifice), swollen to

twice the size of healthy hair, and bare

—

i.e. without investing

sheath. It nuist be borne in mind that this description holds good

07ily for cases in which no treatment whatever has been applied.
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(4) Another character, though not constant, is pathognomonic when

it is present, as it mostly is. This consists of secondary inoculations

on the hairless skin (especially on the neck, the lobe of the car,

the outer angle of the eye, the cheek, etc.). This " accessory

trichophytosis" {trichopkytie arrestiuire des feirpieu.v, as Besnier calls

it) consists of tiny lenticular macule, very slightly raised and

dotted with minute red points on the surface.

The process caused by these two trichophytons respectively

may be summarised as follows : (A) Large-sjyored parasite xviUi

fragile viycelitvin, giving acuviinated cultures. Ringworm which

speedily disappears and is followed in twelve to fifteen days by

sudden loss of hair on the patch ; this stage generally escapes notice.

The hairs are broken off sharp, the bare patch being irregular in

outline, the skin within the denuded area being smooth and

health}', but thicklj' dotted with black points like comedones

;

these are the stumps of the diseased hairs. Eecovery takes place

from the border towards the centre ; the black points disappear

owing to the stump being thrown off; a new crop of hair appears,

and the cure is complete in three to six months. In children

this form (tondante peladoule benigiie) affects the scalp, and both

in children and in adults it may attack the hairless skin alone

(tinea circinata). Epilation in this form of ringworm is difficult

;

the roots are twisted at the follicular orifice, like the hairs in

the epidermic cones of keratosis pilaris. The spores have a

moniliform arrangement, and those in the same chain have no

cohesion, the mycelial filaments being very fragile. (B) Large-

spored parasite xvith resistant mycelium giving crnterifurm

cultures. This form is more frequent on the scalp, and less so

on the skin than that just described. Its chief naked-eye

characteristic is the sparseness of the hair stum]5s ; this is due to

the fact that many are broken off' within the follicle. The patch

is generally more or less circular, and measures from one to one

and a half inch in diameter ; there are often several secondary

patches. The hairs are bent, as in green-stick fracture, each in a

different direction. The epidermis looks perfectly healthy. In

c
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addition to the two types which have been described, a limited

number of other species are found from time to time ; M.

Sabouraud is inclined to think that they may be of animal origin,

thus constituting exceptions to the rule that trichophyton en-

dothrix is exclusively human. At present they are little more

than pathological curiosities.

Trichophytoses of animal origin are rare, and their clinical

features are so various that a typical description is impossible.

The fact that a case of ringworm presents abnormal features is

suggestive of an animal origin. Every ringworm in which fol-

liculitis, however slight, or suppurative or inflammatory lesions

of any kind, spontaneously occur, M. Sabouraud believes to be

the result of animal contagion. If the large -spored parasite

forms a sheath around the root of the hair and its follicular

epidermic covering, it is certainly of animal origin. The most

common of these trichophytons is one which comes from the

horse ; it gives white cultures and produces kerion. All the

trichophytoses caused by the " ectothrix " jaarasite are remarkably

benign, and the disease does not last more than three months.

RINGWORM OF THE BEARD.

Trichophytoses of the beard are divided by M. Sabouraud into

two classes, according as the process affects the epidernjis alone

or the hair. The former are quite superficial and are so easily

cured that they are of no practical importance. They are really

cases of tinea circinata, accidentally affecting a hairy part. The

same thing is sometimes seen on the eyebrow. Trichophytosis

of the beard—i.«. when the hair is' attacked, is divided clinically

into three classes: (1) In which there is deep circinatc dermatitis

—

sycosis
; (2) in which the dermatitis is slight, moist, and dis-

seminated ; and (3) a dry form in which there are pointed

projections of the follicle, resembling ichthyosis pilaris. The

first of these is caused by the pyogenic trichophyton of the horse,

giving a white culture, the second by a special trichojihyton

giving a yellow vermicular culture— this, also, M. Sabouraud has
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seen on the] horse ; the third by a trichophyton giving a pink

culture—this he believes to originate from birds. In eighteen

cases of trichophytosis of the beard, the first of these parasites

was found in eleven, the second in four, the third in three-

Microscopic examination shows that the fungus is always outside

the hair (ectothrix). He concludes that trichophytosis of the

beard origmates directly and exclusively in inoculation, mediate or

immediate, of animal trichophytons.

TINEA CIRCINATA.

The species causing trichophytosis of the skin are more

numerous, hardly any two cases showing the same. M. Sabouraud

classifies them as follows : (1) Secondary from trichophytic ring-

worm of the head (tricophytie accessoire des teigneux); here the

parasite is of the same species as that responsible for the primary

aflection, namely, trichophyton endothrix of human origin. (2)

Suppurative forms caused by pyogenic trichophytons giving white

cultures of animal origin, especially from the horse, and con-

stituting about one-third of all varieties of tinea circinata. (3)

Dry serpiginous forms, very rai-e, usually affecting the neck in

adults, characterised by reddish, excoriated papules arranged in

festoons, extending over a large surface and often lasting years;

they respect the hairs, though they may attack the epidermis of

hairy regions ; they are of animal origin and, microscopically,

show a vast number of broad, mycelial branches with rectangular

spores, arranged with perfect regularity. Besides these, there are

atypical forms; indeed, according to M. Sabouraud, the number of

species of large-spored animal trichophytons with which man may

accidentally inoculate himself is " unlimited."

TRICHOPHYTIC RINGWORM.

He sums up his conclusions in the following propositions

:

(1) Besides the "endothrix" trichojDhytons of the child which

cause in it tinea tonsurans, and both in it and in the adult,

a small number of the forms of tinea circinata which are met
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with, there exist very numerous cryptogainic parasites of the same

order and of the same botanical family, which cause the greater

part of the cutaneous trichophytoses seen in the human subject.

These are ectothrix trichophytons of animal origin. (2) A large

number of these sjjecies belong to the group of pyogenic white-

culture trichophytons. A few others go to form the first elements

of groups not so well defined. Outside these groups, again, there

are species which are so rarely found on man that they cannot

at present be assigned to any group.

NON-TRICHOPHYTIC RINGWORM.

This disease is caused by a small-spored parasite which is not

a trichophyton. Here, again, the lesions should be examined

before their appearance has been altered by treatment. The hair,

which is unbroken, has a greyish sheath extending some three

millimetres beyond the orifice of the follicle; after a time it

breaks about six or seven millimetres from the follicle, and the

sheath crumbles into ash-coloured scales, which cover the surface.

The hairs are discoloured, greyish, and all lie in the same direction
;

they are so loose that a score or so can be pulled out at once

with the fingers. The epidermis appears to be attacked after the

hair ; the characteristic lesion is the deposit of scales, but occa-

sionally there are two concentric red rings enclosing a small

bistre-coloured area, the whole looking something like a cockade.

The disease is peculiar to the scalp of children (being rarely

met with after the age of eight) ; it never gives rise to tinea cir-

cinata, sycosis, or ringworm of the nails in the adult. After a

time the lesions change in character ; the scalp becomes more or

less atrophied ; fine lanugo hairs cover the surface, but fresh

patches may form, and even where there are no distinct patches

the fungus is still to be found on some hairs. This is the most

frequent form of ringworm (of 200 Cixses taken at random, 120 will

be of this kind); it is also the most contagious. It always ends

in complete recovery, though it may last for years. To the naked

eye the distinguishing features of this form, as compared with
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trichophytic ringworm, are : the hairs are not broken off short,

are close together, are not swollen, and have a greyish sheath

enveloping the part nearest its point of emergence. Under the

microscope the hair looks as though covered with glue and

powdered over with fine sand. The small spores, which are in

great abundance but not in contact, I'orm a continuous sheath

round the hair, but do not penetrate into its substance ; onlj' its

cuticle and its edges are eroded. By crushing a hair freed from

its sheath of spores, very fine mj-celial threads will be seen.

Whereas the trichophj'ton endothrix grows in the direction of

the hair, the small-spored parasite gi-ows from the aerial portion

of the hair downwards towards its root. From the trichophyton

ectothrix, the microsporon Audouini can be distinguished by the

size of the spores, but chiefly by their not being arranged in

regular chains.

GENERAL CONCLUSIONS.

M. Sabouraud sums up his doctrine as follows : (1) Under

the common name of tinea tonsurans tricliopUytina have hitherto

been confounded two diseases, absolutely and completely distinct,

and of almost equal frequency, which have nothing in common

but the fact that each of them attacks the hair. (2) One of

these is really caused by the same cryptogamic parasites that

cause trichophytoses of other parts. It deserves, therefore, to

preserve its name of trichophytic tinea. (3) The other, which he

proposes to call by the name of Gruby, is caused by the micro-

sporon Audouini, and this parasite is not a trichophyton.

At the meeting of the International Congress of Dermatology,

held in London in 1S96, Sabouraud exhibited a series of 800

cultures, the fruit of five years' work. The paper which he read

on that occasion may be taken as representing his mature

opinions on the relation of trichophytic and other fungi to ring-

worm. The foregoing summary of his views may therefore be

usefully supplemented by a few points from this paper.

He defined a trichophyton " provisionally " as a fungus ( 1

)

giving rise on the human skin to a circinate lesion; (2) existing

c*
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in the lesion only under two cryptoganiic forms—(«) mycelial

filament, [li) mycelial spore (endosporc)
; (8) never attaining m

the lesion which it produces to any form of external sporuhition

;

while (4) in artiticial culture it always gives rise to grape-like

formation of external spores
; (5) easily cultivated at low tem-

peratures (15°-20°C.); (6) in artiticial cultures assimilating hydro-

carbons, and especially sugars, m large quantity. Proper con-

ditions of culture heing observed, trichophytic hairs, scales,

fragments of nails or pus from the same individual, or from

several individuals who have derived the disease from the same

source, will constantly yield like cultures. On the other hand,

cultures from a series of cases not having a common origin will

show a considerable number of species of trichophytes botanically

different. If the investigation is continued over a period of three

years or longer, new species will be found indefinitely. All these

species, however, belong to the same cryptogaraic family, sporo-

trichum botryiM, which is characterised by the grape-like fructi-

fication of external spores. However often they are sown, the

trichophytes will, provided the techiiicjue be uniform and accu-

rate, preserve their distinctive characters. He concludes: (1) that

there are several parasitic fungi which can produce in man the

group of symptoms connoted by the term ' trichophytosis " ; (2)

that the number of these fungi is considerable
; (3) that they

belong to the class of vmccdines known by the name of

fiporotrifliiim of Link and Saccardo.

The "pure endothrix" trichophyte (of which there are several

species) is peculiar to children, and is accountable for the great

majority of school ringworms in Paris. The " pure ectothrix

"

trichophyte (of which there are also several species), on the other

hand, is rare, and is fomid on the ass, the calf, and the horse,

as well us on man. There is also a large class of trichophytes

which not only form an outer parasitic bark around the hair-

root, as the "ectothrix" fungus does, but which peneti'ate to a

greater or less depth througii the cortical layer of the hair; to

these tlie term " endo.ectot.hi'ix " may be applied. Of this "endo-
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ectothrix " variety there arc numerous species, nianj' of which are

certainly of animal origin. Sabouraud asserts that all trichophytes

which have been proved by direct culture to be derived from

animals assume in the human hair the " endo-ectothrix " or " pure

ectothrix " appearance. Therefore, whenever a parasite of either of

these t3'pes is found in an adult, the possibility of its animal

origin should be borne in mind.

In genci-al terms Sabouraud states that in France one-tenth

of the triehophytic ringworms of the child, nine-tenths of the

trichophj-toses of the skin, all trichophytoses of the beard, and all

onychomycoses are caused by " endo-ectothrix " or " pure ectothrix
"

trichophytes, all of which are probably of animal origin, and a

large number of which have been proved to be so. A classifi-

cation of triehophytic species will be possible only when in each

country the majority of the local trichophytes is accurately known.

The pathogenic effect of different trichophytes varies, some being

pyogenic, others not. Further, the virulence of the same parasite

may vary under different conditions, and the virulence of certain

species may vary in different countries.

In addition to the various forms of ringworm caused by

trichophytes of one species or another, there is a form caused by

a non-trichophytic fungus, the microsporon Audouini (see p. 20).

This affection, according to Sabouraud, is the only human mycosis

in which the parasite passes through its complete c}'cle in the

parasitic state.

Lastly, Sabouraud states that cases are met with in France pre-

senting circinate lesions similar to those of triehophytic origin,

but caused by fungi which on culture are found to resemble in

their mycological characters the favus parasite. In man these

fungi give rise either to rings exactly similar to those of tricho-

phytosis, or to a typical kerion. They never produce the scutula

characteristic of favus. Inoculated in animals they cau.so a

peculiar abscess from which the fungus can be extracted in a

pure state. In all cases of this kind hitherto noted, the direct

animal origin of the parasite has been established. Arc these
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cryptogajiiic species trichophytes yielding favii'orui cultures ? Or

are they favus fungi causing trichophytoid lesions ? From a

consideration of all the facts, Sabouraud concludes that they are

true species of fiwus, giving rise in man to lesions clinically

trichophytic in character, of which cidturc alone can show the

true nature.



CHAPTER IV.

ETIOLOGY (continued).

Jiesearches nf oilier Workers : Bodin, Fox and BJaxnIl, Leslie liuherls,

Mibelli, Jiosenbavh, Krusiiiij, UUiiiann, Waelscli, I'alaijitlti, Ducrey

and Reale, Unna.

The publication of Saboui-aud's investigations has hatl thu result

of stinuilating a number of other workers to pursue the same

line of research A brief review of the work that has been done

in this field during the last two or three years will serve to

show just how far our knowledge of the etiology of ringworm

extends.

E. Bodin * has carried out a series of investigations on the

ringworm parasites that infest the horse, and their power ot

producing suuilar affections in man. He found' on the horse a

microsporon very closely allied to the sraall-spored fungus which

causes the obstinate ringworm of children. This parasite causes

the disease known as " contagious herpes " in foals, and it is

inoculable in man, giving rise to er3'thernatous rings on the skin

resembling the cockade-like lesion described by Sabouraud. Bodin

records a case of accidental inoculation. Experimental inoculations,

however, only give rise to a scaly slightlj' red patch, from which

the pai'asite disappears in a few daj's.

Bodin thinks it possible that the microsporon of the horse

may also cause ringworm of the scalp in human beings, but

admits that he has no evidence in support of this hypothesis.

At the London Congress, Sabouraud stated that the microsporon

frequently causes " contagious herpes " in foals, and that the

structure of the parasite found on the foal is identical with

that met with on the child. He asserted positively that the

* '
' Les Teignes Tondantes du C'heval ot leurs Inoculations Humaincs," Thise do

Paris, 1S96.
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parasite can be transmitted from the animal to the liuman

subject.

As regards the trichophytes, Bodin agrees with Sabouraud that

the characteristic of those of animal origin is that they are

situated outside the hair (ectotlirix
; ; on the other hand, in

human trichophytoses, the parasite is exclusively endothrix and

never invades the follicle. He jDoints out, however, that the word

"ectothrix" is not to be taken in its strict etymological meaning:

it denotes merely that the parasite is situated in the follicle

outside the hair, but it does not mean that parasitic elements do

not at the same time infiltrate into the interior of its substance.

In the cases of equine trichophytosis which he has examined, the

diseased hairs contained at their edges mycelial chains in greater

or less abundance, so that the parasite was " endo-ectothrix."

Trichophytes of equine origin have, therefore, a habitat at once

iutrapilar and circumpilar. This modification of the view originally

held by Sabouraud has now, as has been seen, been accepted by

that investigator. The special character of all trichophytes oi

animal origin is to be " endo-ectothrix " in situation, and to have

irregular spores. The clinical characteristic of human tricho-

phytoses of equine origin is that they cause a deep lesion in the

form of supjDurating folliculitis, rapid in evolution, and tending

to cause scars. Bodin classifies the trichophytons of the horse in

two gi-oups : (1) Ordinary, in which rciDroduction takes place by

conidian fructification like bunches of grapes {Botrytis). (2)

Faviform, in which the reproductive elements resemble those of

favus. Of the latter he describes two varieties which he has

found in the horse—one giving brown, prominent, and irregular

cultures, the other giving grey cultures. Each of these is

inoculable on man, and Bodin gives particulars of several cases

in which the contagion v.'as actually convoyed. Both par;usites

caused in man lesions of kerion character, the brown culture

producing on the scalp and skin dome-like swellings covered with

points of suppurative folliculitis ; the grey, circinate vesiculo-

pustidar lesions on the skin.
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Bodin's researches have led hun to the conchision that there

are fungi which produce in imui and in animals a disease indis-

tinguishable from trichophytosis, but which, raycologically, are

more allied to the parasite of favus than to trichophyton. On

the other hand, favus fungi which pnuluce the characteristic

scutula also produce circinate lesions {Javun lierpeticiis). While,

therefore, he does not deny the individuality of the two groups

—trichophj'tosis and favus—ho thinks it impossible at present

to draw a hard and fast Hue of demarcation between the two.

As has been seen, Sabouraud also now holds that parasites pre-

senting all the mycological characters of favus can produce lesions

similar to those caused by trichophytes.

Saboui'aud's doctrine has been accepted in Great Britain by

Jamieson,* Adamson,t and, with certain differences on minor

points, by Colcott fox and Blaxall.t

At the London Congress, Fox and Blaxall stated that the

results of a clinical, microscopic and cultural examination made

by them of more than 400 consecutive cases of ringworm of the

scalp and beard, and of herpes circinatus of the skin, agreed

generally with those of the French investigator. In London, the

microsporon Audouini, in their experience, caused from 80 to 90

per cent, of all ringworms ; the trichophyton endothrix scarcely

4 per cent. ; while the " ectothrix " or " endo-ectothrix " was respon-

sible for the rest. Trichophytosis of the beard seemed to belong

to the " ectothrix " group. The great majority of ringworms of

the skin (herj^es circinatus) associated with tinea tonsurans de-

pend, according to them, on trichophytes. The points on which

they differ from Sabouraud are the following:

(1) Lesions of the skin accompany invasion of the scalp

b}' the microsporon more often than is stated by Sabouraud.

(2) His description of the myceha of microsporon Audouini in

the hairs is incomplete in several respects.

(3) He is too positive in his statements as to the point where

* Brit. 3h:/. Joiin,., Aug. 20, 1S93 .p^ 170. t Jliil. Join;,. Dcr,,,., .Taly and Aug., 180.5.

X ISiU. Joiini. Derm., .fuly, 180G.
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the hair is attacked by the parasite ; nor do they believe that the

hair is attacked before the epideniiis.

(4) As regards trichophyton ectothrix, they find that the hairs

themselves are the most frequently invaded.

(5) To obtain cultures comparable to those of Sabouraud,

they found it necessary to use the same maltose as he emploj'ed.

(G) Contrary to what is stated by Sabouraud, it seemed to them

that the trichophyton cultures had a duration of life longer than

three weeks, and sometimes it was prolonged for a year.

(7) They differ from Sabouraud as regards the mycology of

the fungi. They only found the pectinated spore-bearing hyphtc

of the microsporon Audouini in submerged fructifications. Its

aerial fructifications show spores similar to those of endothrix

and ectothrix.

(8) Lastl}', in the microspoi*on Audouini they found chlamj'do-

spores, as in ectothrix, but not in endothrix.

As regards the microscopical characters of the cultures, Fox

and Blaxall cannot subscribe to Sabouraud's cla.ssification of the

endothrix and ectothrix fungi as members of the botrytis

family or sporotricha, because of their tendenc}^ to form irregular

masses of spores (" grape formation "), and of the microspora as

an independent family. They consider that the microspora and

the trichophyta all belong to the same family, and that their

fructification is developed on a similar plan.

On the other hand, Sabouraud's views have been severely criticised

by Leslie Roberts,* who approaches the subject from a difi'erent side.

He insists that the morphology of the fungi is a matter of alto-

gether secondary importance compared with their physiolog3^ He

rejects the anatomical, and still more the cultural, test. The real

criterion of a trichophytic fungus,, in his opinion, is the degree

to which it is capable of digesting horny or keratine tissues.

Experiments made by him showed that the digestive or kera-

tolytic action of a given specimen of trichophyton was unequal

* Jiiil. Mtd. Juiirn., Sept. 29th, 1894, anil Juiini. of Vathulugi/ ami Ihidinology,

August, 1895.
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in respect to different hairs ; more pigmented hairs resisted longer

than those containing less pign\ent. Similar results were obtained

with certain species of aspergillus. Leslie Roberts thinks it

probable that the keratolytic ferment is not an enzyme, but an

organised ferment, or zyme. The process of solution is a physio-

logical rather than a chemical one. He is inclined to recognise

two varieties of keratolytic action—namely, the kind which

destroys cuticle and cortex simultaneousl)-, and that which

digests the cortex, leavmg the cuticle of the hair, or dissolving

it at a later period. Out of forty consecutive cases of scalp

ringworm seen in his private and hospital practice, in twenty-

two both cuticle and cortex were destroyed, and in eighteen the

cortex only. As a rule, however, the proportion of the cuticle-

and cortex-destroying fungi to the others is, roughly, as two to

one. His cuticle- and cortex-desti'oying variety appears to cor-

respond to Saboui'aud's microsporon Audouini, and his cortex-

destroying fungus to Sabouraud's true trichophyton. Leslie

Roberts does not, however, accept Sabouraud's view that tinea

tonsurans is a definite disease of two types, produced by distinct

classes of fungi. The essential bond between all trichophytic

fungi is, he holds, their keratolytic action. He objects to what

he considers an arbitrary separation of the cuticle- and cortex-

destro^'ing fungus from the other members of the same group.

He also holds that the division of the large-spored fungi into

" endothrix " and " ectothrix " varieties is unwai'ranted ; he him-

self has reported observations which show that the " endothrix

"

fungus ma)', in different circumstances, become an "ectothrix"

vegetation.

Leslie Rjbsrts sums up his conclusions as follows: That

there exists in the lowest orders of plants, destitute of chloro-

phyll, an extensive and natural group of fungi whose dis-

tinguishing feature is their ability to digest homy tissues, probably

by means of a ferment ; that this keratotytic group includes

favus (achorion), the various kinds of trichophytons, and some

aspergilli, and probably many others not yet identified ; that
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there are at least two natural distinctions observable in the

purely trichophytic fungi—namely, a kind that digests both the

cuticle and the cortical substance of the hair, and a variety

that digests the cortical substance first, leaving the cuticle un-

affected, or attacking it at a later period.

Mibelli,* of Parma, in a series of twenty-eight cases of ringworm

(scalp, 18; beard, 7; tinea circinata, 2; nails, 1) failed to find the

small-spored fungus in a single one, nor had he met with it in a

large number of cases seen at Sienna and Cagliari. He concludes

that the parasite does not exist in certain parts of Italy. Speci-

mens obtained from Sabouraud convinced him of its existence

and confirmed him in his belief that he had never seen it before.

His own cases gave two distinct kinds of cultures: a violet-red in

twenty cases, and a yellowish-white in the remainder. Hence

Mibelli admits the plurality of trichophytons. He found that his

violet-red fungus could produce the most diverse clinical forms

;

this is in contradiction to Sabouraud's doctrine that there is an

absolute correspondence between each trichophyton and a particular

group of clinical phenomena. His observations further seemed to

him to afford reason to doubt whether Sabouraud's two types,

" endothrix " and " ectothrix," really always indicate the former to

be of human, the latter of animal, origin.

J. F. Rosenbach, of Giittingen.t has made a series of researches

on the diseases caused by trichophytons, particularly those forms

in which the process spreads under the skin. In a series of

thirteen cases of ringworm (six of the suppurative nodular form,

seven of superficial circinate form) he found no fewer than seven

varieties of trichophytes which he considered suflSciently distiuct

to deserve special names. Ho named them as follows :—

Trichophyton holoscricum album.

„ fuscum tardum.

* "Ann. de Dermatologie et de Syphiligraphie,'' 3 seric, t, vi., p. "33.

•f
" tJeber die tiofcrun eiterndcn Sehiminelerkrankungen dor Ilaut und dercn

Ursache," Wiesbaden, 189-4; and Intern. Cungress of Dermatology, held in London,

August, 1896.
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Trichophyton pLmuin fusolargum.

„ phcaus fusisporiim.

„ farinaceuni album polyspovuni.

„ candidinii endosporuni.

„ propellens leptimi.

In makme^ cultures, Rosenbach used peptone agar bouillon for the

first colonies, then potato, and, lastly, Sabouraud's maltose peptone was

employed for the progi'essive developments of the different cultures.

His results have not, as far as I am aware, been confirmed by

any other investigator. Indeed, he has worked in such complete

independence of other labourers in the same field that it is not

altogether easy to appreciate his results. Some, at least, of his

conclusions appear to me to rest on an utterly insufilcient

basis of experiment. Eosenbach holds that his o^vn experiments

make the plurality of the ringworm parasite very probable, but I

agree with Yon During* that his observations do not supply

any proof that these moulds are the exciting agents of deep

suppuration of the skin. As regards the relation of particular

varieties of fungus to particular forms of disease, Rosenbach

believes that one and the same trichophyton may sometime

produce superficial lesions, sometimes deep suppurative processes,

just as one and the same coccus may cause a furuncle, an osteo-

myelitis, or a fatal pysemia. He says that the trichophyte is itself

pyogenic, and the co-operation of other organisms is not necessary

to produce the clinical appearances of deep sujjpurating tricho-

phytosis. Rosenbach thinks that the statement of Sabouraud as

to tbe transmission of ringworm from animals to men must be

accepted with reserve.

Krosing,t of Breslau, as the results of numerous experiments,

has arrived at the conclusion that Sabouraud's division of the

trichophytons into megalosporon and microsporon is not warranted

;

the size of the spores is very variable in the same fungus and in

* "Arch. f. Derm. u. Syph.," Bd. xxxvi., Hft. 1, u. 2, August, 1896.

t "Weitere Stiidien iiber Trichophyton-Pilze," Archiv fiir Dermatologie u. Syph.,

1896 (Sonderahdruck).
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the same culliire. He thinks the attempt to distinguish tricho-

phytons by microscopic examination, as made by Fnrthmann and

Neebe, is barren in results, in view of the diversity of the organs

of reproduction and fructification in one and the same culture,

and of their inconstancy at different periods. The naked-eye

comparison of cultures ma<lc in conditions as similar as possible

can alone allow of this differentiation. Culture on potato is the

most characteristic and, therefore, the best for this comparison.

Cultivated on this medium, the fungi are divisible into three

groups : (rt) With dry powdery deposit and brown staining of

the potato at the edge of the culture
;

{h) without staining

of the potato
;

(c) with white downy deposit without staining of

the potato. The same fungus may cause both deep and superficial

aft'ections (sj-cosis and tinea circinata). There are suppurations

which are caused only by trichophytons. It is at present im-

possible to conclude from the clinical aspect of a ringworm what

fungus has caused it.

Ullraann* agrees with Kriising that from one disease only one

fungus, which is the exciting cause thereof, can be obtained. He

thinks KriJsing's choice of the culture on potato as the basis of a

radical division of trichophytons somewhat arbitrary, inasmuch

as in certain forms, cultures on agar and malt, and on peptone

agar, are as characteristic as those on potato. He agrees in the

main with KriJsing's conclusions as to the effects of the fungL

As regards the results of inoculation in animals, the diseases

induced have not always been similar to the corresponding affec-

tions in man (ringworm of the scalp, nodular purulent tricho-

phytosis f) from which the fungus was obtained. In general,

they consisted in a simple desquamation with falling out of the

hair, and the process was never accompanied by suppuration.

The fungi were in the hair follicles and the epidermic scales,

generally isolated and few in niunber, seldom in chains ; they never

penetrated into the interior of the hairs.

* German ('unufrcss of r>i'rniii(cilni,'y, 1S9j.

t ? Keriou.
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W;iclsch* also holds with Knising, that it is not possible to

dirt'eroutiate speciHc forms of ringworm as due to distinct

species of fungi. He maintains that the trichophyton grows not

only in the hair, but in the hair follicle. By its growth it gives

rise to inflammation in and around the follicle, the degree of

inflammation depending on the anatomical peculiarities of the

part, being most intense in the region of the beard where the

subcutaneous tissues are loose and the blood supply is abundant.

Owing to the densit}' of the subcutaneous tissues, the scalp does

not present conditions favourable to deep inflanuuation. Pus cocci

have no share in the inflammation produced by the trichophyton.

From the biological point of view, Waelsch says that in the

manner of their growth and in the conditions of their existence

generallj-, the fungi present the greatest variability. On the one

hand the fungus possesses the property of preserving to the most

remote generations the characters acquired during its saprophytic

stage of development. But, on the other hand, it adapts itself

verj' rapidly to the new soil, and reacts very appreciably to slight

modifications of the nutritive substratum. The culture of one

and the same fungus on artificial media may, therefore, in certain

circumstances yield in the later generations very different cultures,

which, if further cultivated, may come to be mistaken for different

species. But, again, the transformation of cultures of different

fimgi may obliterate differences in their growth which would

apparently have justified a rigorous separation of these fungi

up to the point when their identity of nature became

evident.

Palagattit also agrees with Krosing that it is unpossible

to pronounce solely from the appearance of a lesion by what

particular fungus it has been caused, inasmuch as different fungi

can produce different clinical forms of disease.

The same view was expressed by A. Ducrey and A. Reale to

the International Congress of Dermatology, held in London in

* Arehiv f. Derm. u. Syph., 1S96, xxxv., 23.

t "Monatsh. f. prakt. Uerm.,"' 1896, xxiii., .)7n.
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1896.* The furnicr is J)ircctnr of the Istitnto Dermo-Sifilipatico

of the Univcrsitj of Pisa : the latter is Assistant in the corre-

sponding institution at Xajilos, under Professor de Auiicis. The

communication was the outcome of three years' work on the

subject, and embodied the results of a study of 240 cases from

the cities of Pisa and Naples and their suburbs. The patients,

who were of all ages, aiul of the most diverse social conditions,

presented a great variety of clinical fiirms of the disease. Their

examination of patients showed :

—

1. That in the same individual presenting multiple foci of

trichophytosis, these foci may exhibit different clinical appearances.

2. That the trichophytic lesion may present itself under

different clinical forms in the several members of the same family,

even when there is reason to presume that the one has been

infected by the other.

3. That the clinical aspect of the trichophytic lesion may

change in the different stages of its evolution : a dry tricho-

phytosis of the scalp may change to kerion ; a dry trichophytosis

of the beard to sycosis.

In trichophj'toses of the scalp, as in those of the beard, the

macroscopic characters of the affected hairs of the head or other

parts are certainly not always the same. Some are clearly pro-

vided with a sheath, others entirely destitute of one; some are

broken off at the level of the skin, others at about a millimetre

or more from the point of emergence from the follicle ; some

remain straight, others are more or less irregularly bent, etc.

None of these characters is a constant accompaniment of any

determinate clinical form of trichophytosis. The microscopic

examination of the affected hair ;is regards the whereabouts of

the parasite does not always warrant the sharp distinction between

an endothrix and an ectothrix fungus. Neither macroscopic

nor microscopic examination of the hairs is sufficient, in the

majority of cases, to enable one safely to predict the type of

* " Contriljuzione alio Stiulio JfUe Tiicofizii! UmniK'," Giorn. It;il. d. Maktt.

Vener. e della I'elle, xxi , 2.
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culture which will bo obtained Ironi sowing a given hair. The

iiuthors, from their cases, obtained in direct sowings of the morbid

products on the same nutrient medium cultures diH'ering widely

among themselves. They might be grouped under three principal

types, which, having regard to the macroscopic characters dis-

tinguishing them in the young or adult state of the same culture

—i-jj. in glycerinised agar—might be styled (a) tuft-like (tomen-

tofio); (b) powdery; (c) membranous [cotennoso). The powdery

type might be sub-divided into flat and raised.

Every time that the authors cultivated morbid products be-

longing to the same individual, or to members of the same

family, whatever trichophytic form these might present, they

always, with most rare exceptions, obtained the same type of

culture.

The three t3'pes which preserve sufficiently well their distinctive

macroscopic characters as long as the inoculated material is taken

from young cultures and under identical experimental conditions,

may undergo modifications more or less profound when the in-

oculations are repeated under conditions different from those

indicated, so as to make confusion of one type with another

possible. In old cultures, precisely on account of the transforma-

tions which they undergo in their macroscopic characters, the

same confusion may equally take place.

The study o. the organs of reproduction and fructification in

the different stages of culture and of successive inoculations (sub-

cultures) shows the great difficulty met with when attempts are

made to classify trichophytons on that basis.

Inoculations of cultures, to whatever type they may belong,

on hairless jaarts in man (the authors did not think themselves

justified in making them on the scalp or on the beard region)

always, when the results were positive, yielded superficial (erythe-

mato-squamous or erj'themato-vesicular) forms of trichophytosis.

Ducrey and Reale conclude that there is no definite clinical

form of trichophytosis corresponding to each type of culture. Pleo-

morphism in the cultures is the rule, and must not be confused
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with contuiiiinatioa or comiiiensalisni ; tlio latter, when it does

exist, is altogether exceptional. It is undeniable that the tricho-

phyton can have a pyogenic action of variable virulence.

Among all the cases, in spite of the most ininute inquiry

made for each single case, in only two could it be ascertained

with certainty that contagion had taken place fi-oin animals

(calf to man). Notwithstanding this, the clinical appearance of

the lesion was not constantly the same in the several persons

affected. The authors saw sycosis in one person, dry tricho-

phytosis of the beard in another, and, finally, a trichophytic ring

on the thigh of a child. Among all their patients there was

not one who presented the non-trichophytio small-spored form of

ringworm (Gniby's disease).

Unna, of Hamburg, said at the London Congress that the plurality

of trichophytosis was an established fact. The small-spored ring-

worm occurs at Hamburg, and he showed cultures of it. He also

had samples sent from London, and he showed a culture of micro-

sporon Audouini from Paris. But in these cultures, similar as they

were, one might observe differences that were hereditary and per-

manent. These varieties might explain the shght discrepancies in

clinical descriptions. Unna used for culture what he called the

"garden method," sowing the microsjjoron from diftci-ent sources

side by side in the same vessel. This makes the identity of the

culture medium certain and comparison more eas}'. From the

mycological point of view he called attention to the trifurcated

mycelial bundles which on sections of young cultures are constant

in nticrosporou Audouini of ditiercnt origins, and render them

rcco2fnisablc.



CHAPTER V.

ETIOLOGY (concluded).

T/f. A nthor'd 0!rn Observations : Comparison of I?f'fnil(s. General

Summary.

The smnmaries given in the foregoing chapters of the results and

conckisions of the investigators who have worked at the subject

show clearly that the question of the relation of ringworm to

trichophytic and other fungi is still far from bemg definitively

settled. There is, indeed, an absolute agreement among all the

workers on two points: (1) That all the various affections and

multifarious lesions of the hair and skin connoted by the term

" ringworm," are caused by vegetable parasites
; (2) that these

parasites are of more than one kind. The unicist doctrine is

dead, and the plurality of ringworm fimgi is no longer a theory,

but an established and accepted fact. But on points of detail

there is still wide divergence of opinion. Although all inves-

tigators admit that there is more than one fungus concerned in

the production of ringworm, no one cares to commit himself to

a definite statement as to their number, and there is great uncer-

tainty as to their nature, mode of existence, and pathogenic

properties. As to classification, all is confusion. In a word,

dermatologists are not agreed as to what the trichophyton does,

nor even whether it is the trichophyton that does a particular

thing. On the other hand, botanists are not agreed what

the trichophyton is. It is not to be wondered at that there

should be such diversity of opinion, for the subject is in itself

one of almost hopeless complexity, and the imperfection of our

means of research puts further stones of stumbling in our path.

My own investigations have not been on so extensive a scale as

those of some of the distinguished workers to whom I have

I'cferred, and I cannot flatter iiivself that I have been able to
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add anything of importance to the facts which they have so

laboriously accumulated. In a case of such ditficult}-, however,

ever}' scrap of evidence has its vahic, and I therefore think it

right to give my results, such as they arc. They arc founded

on the examination of hairs from 126 consecutive eases of ring-

worm met with in private and in hospital practice, and taken

just as they came, without any attempt at selection. All the

patients were children, and all the hairs examined were taken

from the scalp. The method of preparing the specimens was the

same in all the cases ; and as much depends on this, it will be

well to give precise details on the point.

IMPORTANCE OF STAINING.

Before doing so, however, I cannot refrain from expressing

surprise that among those who have worked at the mycology

of ringworm, so little importance appears to be attached to

staining, which has proved so useful in other fields of histological

research. It is true that many attempts have been made to

stain the ringworm by Gram's and other methods ; but the results

have generally been unsatisfactory, mainly because, as pointed out

by Adamson,* the fungus takes the stain so abundantly that

structural details are blurred, and the whole specimen is more or

less opaque. Not long ago, however, I described f a method of

staining which was free from these defects, and which appeared

to me to make it possible to study the morphology of the fungus

in a manner at once more easj' and more precise than any other.

Briefly the details of this method are as follows :—A suspected

hair is first steeped for one or two minutes in a mixture of a

5 per cent, alcoholic solution of violet gentian and anil in water

(ten parts of the former to thirty of the latter) ; next it is dried

with blotting-paper, then treated for one or two minutes with

pure iodine and iodide of potassium in water: dried again; treated

once more with anilin oil and pure iodine ; then cleared with

anilin oil, washed in xylol, and mounted in Canada balsam. I am
* Brit.Journ ZJeim., July unci Ail !j., 1895. t Frcictilioner, August, 1895, p. 135.
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gliul to know that this method of staining has won the approval

of snch good judges as Dr. Allan Jamieson, Dr. Unna* and Dr.

Xornian Walker,t and I am contident that if it is tried it will find

C(|ual fiivonr in the eyes of other workers. As further experience

has led to certain modifications of the method just described, I

give the details of the procedure which has been adopted in the

preparation of the specimens from Avhich the photographs repro-

duced in this work have been made. Whatever may be thought

of my interpretation of, and deductions from, them, I think it

will be admitted that as triunjphs of technique they bear

comparison with anything of the kind that has been brought

under the notice of the profession. I feel all the more free to

say this, because the chief credit for them belongs to my laboratory

assistant, Mr. Colhoim, to whose manipulative skill so competent

an expert as Dr. Patrick Manson has borne witness ; and to Mr

Andrew Pringle, whom I may call the Raphael of micro-

photography.
METHOD OF PREPARATION.

The following is the method adopted in the preparation of the

specimens exhibited:—The hair was first washed in ether for some

seconds in order to get rid of the superfluous fatty material. It was

then placed, for staining purposes, in a solution of gentian violet (5 per

cent, in 70 per cent, of alcohol). The small-spored fungus stains

very quicklj^ not more than five minutes, as a rule, being required.

The large-spored parasite takes much longer to stain ; it must be

left for about an hour in the solution, which should, moreover, be

heated over a spirit lamp for five minutes or so ; in this way

the alcohol is driven off, the keratin is dissolved, and the fungus

in the interior of the hair is deeply stained. The parasitic

elements can be stained red by treating them in exactly the same

way, but substituting a 5 per cent, solution of fuchsin in water,

with a little alcohol or a 2 per cent, solution of carbol-fuchsin.

The red is better than the violet stain for photographic purposes.

* Moimtshefte f. prakl. Derm., March 15, 1897.

f Scottish Medical and Surgical Journal, September, 1897.
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When the hair is taken out of the staining sohition, il should

be steeped in iodine in order to fix the stain; next it is de-

colorised by being phvced in anihn oil, or a mixture of two to

four drops of nitric acid in anilin for ten to fifteen minutes

;

then it is placed in pure anilin and kept in it for some seconds

;

next it is washetl in xylol, and, lastly, mounted in xylol balsam.

It will be observed that the liquor potas^ffi has no place in this

method. I find that potash destroys the mycelium and swells the

spores, and hence the use of this agent produces effects that are

not merely unsatisfactory, but positively misleading.*

•

ItESULTS.

B}' the method here described, I have satisfied myself that

Sabouraud's doctrine is unsound in some points, and not proven

in others. It is naturally with the greatest diffidence that I difler

from so painstaking and acute an investigator. He has, however,

it seems to me, been a little carried away by the enthusiasm of

the pioneer, and the systeniatising genius which belongs to his

nationality has further led him to parcel out the territory he has

discovered into trim parterres, in which the luxuriance of Nature

refuses to be confined. In order not to weary the reader with

points of minute controversy, I will here give a summary of my
own observations without claiming originality for any of them,

but merely presenting them as the results of my own work,

whether they confirm or contradict that of others.

* Norman Walker (loc. cil.), who has tried every published method, and many

ideas of his own, finds that none approach the method described in the text. lie

thinks, however, that the following modification simplifies it :

—

"The hair and scales are put on a slide and a drop of anilin gentian violet

or alum gentian violet 1-.5 in 100 added. Here it must remain at least five

minutes. It is then treated with Gram's solution for three minutes or longer, and

then dried with blotting-paper. Then a drop of anilin oil with enough iodine in it

to make a dark sherry colour is added, and after a little washing to and fro, it is

examined under a low power. In most cases this is enough; but if the specimen

is to be preserved, it must be washed ii\ pun' anilin, ami tlu-n in xylol before

mounting.''
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GEOGRAPHICAL DISTRIBUTION.

Of the I2(J cases which sujiplied the material fur my pre-

parations, in no fewer than llii the small-spored fungus was

found ; in the remaintler the parasite was of the large-spored

variety. This gives a proportion of 92 per cent, of sinall-spored

ringworm, a result which closely agrees with Fox and Blaxall's

estimate of 80 to 90 per cent. Adamson's proportion is still

higher. In London hospital practice he found the inicrosporon

in 173 out of 178 cases of ringworm. Allan Jamieson, from his

experience in Edinburgh, states the proportion as about 90 per

cent. These figures are much higher than those of Sabouraud,

who finds that the small-spored fungus is accountable for from 00

to (55 per cent, of all cases of ringworm met with in France. The

fungus is not, however, met with in all parts of France, for

Dubreuilh and Freche failed to find it in Bordeaux. Mibelli,

though admitting from an inspection of Sabouraud's jjreparations

that the small-spored fungus is a distinct variety, has never met

with it among the numerous cases of ringworm that have come

before him in Italy.* Nor had Ducrey of Pisa or Reale of Naples

ever seen it in Italy. Fergnani of Barcelona has met with it in

Spain ; he does not state how frequently. The parasite would also

appear to be rare in Germany. Krosmg states that ringworm of

the scalp is very seldom met with in Breslau ; Unna says it

occurs in Hamburg, though, apparently, it is by no means common

there. Possibly the greater prevalence of the small-spored fungus

in Great Britain may explain the fact as to which British der-

matologists are agreed, that ringworm is more refractory to treat-

ment in their country than it appears to be in some other countries.

It is notorious that methods of treatment which are recommended as

effectual by some foreign specialists of great authority prove of

little use in England. My own statistics, and those of the other British

* Mibelli has recently reported {Eiforma Mcdica, Nov. IS, 1S97) a case in whicli

the parasite a^jpeared to him to have the characters of microsporon Audouini. Bodin,

however, who examined the preparations, jn-onouiiced it to he a microsporon from the

doo which he had described.
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W(jrker.s referred to, may be held to show that the large-sporcd

fungus is relatively uncounnon iu England
;

perhaps, however, its

apparent rarity is to be explained by the i'act that the att'ection

which it jjroduces is easily overlooked.

There is a similar diversity in the geographical distribution of

the trichophyton. Sabouraud suggests that each species has a

sphere of influence peculiar to itself, and in his latest utterance

he admits that any study of trichophytons gives results that

are absolutely valid only for the j'^i'ticular country in which

it is made. Hence workers in a given country are not warranted

in rejecting the results of workers in other countries merely

because they do not agree with their own. This is a most useful

warning, and it is only fair to state that Sabouraud has himself

acted upon it ; for in the records of his latest researches he is

careful to limit his statements to France, or even to Paris.

As to the prevalence of the ringworm fungi in America and

other parts of the world, no definite statement has, as far as I

know, been published. It would be particularlj' interesting to

have some trustworthy information of the kind about India^

whence ringworm was, in the early jiart of the century, believed

to have been imported into Britain.

I now proceed to give a summary of the results of my own

investigations.

THE SMALL-SPORED PARASITE.

The special characteristic of the small-spored parasite is the

absence of any particular arrangement of the spores (Figs. 1, 2,

and 3) ; they are dotted about irregularly, sometimes in swarms

(Fig. 1), sometimes in small numbers (Fig. 4) ; everywhere, how-

ever, the individual elements are separate from one another,

without visible bond of union. Interwoven with them is a felting

of mycehum, irregularly pointed, curved, and branching (Figs. 2,

3, and 4). The fungus lies around the hair, forming the greyish

sheath described by Sabouraud. It eats away the hair, fraying

the edges (Fig. .5), working its way into the interior of the shaft
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(Figs. G and 7), and growing downwards towards the root. After

a time the hair breaks some way from the follicular oriKce ; the

parasitic sheath becomes disintegrated, forming a patch of ash-

coloured scales on the epidermis. Adamson and Colcott Fo.x hold

that the epidermis is attacked before the hair ;
but mj- experience

is in accord with that of Sabouraud on this point.

THE LARGE-SPORED PARASITE.

The distinctive features of the large-spored fungus, apart from

its greater size, are that it attacks the root first and grows up-

wards, and that the spores are arranged in regular chains (Figs. 17

and 18), intermingled with short, regularly-jointed mycelium. The

hairs are broken off short, and there is no visible sheath ; the

spores lie aroimd the hair, sometimes outside (Fig. 17), some-

times inside (Fig. 20), sometimes both inside and outside (Fig. 19).

Figs. 19 and 20 represent sections of the same hair at different

levels, and show that the fungus may at one part be altogether

outside the hair, and at another inside as well. This corresponds

with Bodin's description of the " endo-ectothrix " parasite ; but the

case was one of tinea tonsurans of the scalp in a child, and there

was no reason, as far as I am aware, for considering it to have

been derived from the horse, though of course, the possibilit}' of

such an origin cannot be absolutely excluded. I confess, how-

ever, that I do not look upon the situation of the parasite as

having any special diagnostic significance, and Sabouraud's division

of the large-spored fungus into two great classes—" endothrix

"

and " ectothrix "—appears to me to be based on a mere accident

of position, possibly dependent on the degree of invasion.

THE SIZE OF THE SPORES.

As regards the size of the spores, it is notewortli}- that the

difference between the so-called " small " and " large " varieties is

not in reality very great. This is evident from careful measure-

ments which Dr. Gallowa}' has been kind enough to make of

the parasitic elements in mj- preparations. He reports that in a
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specimen labelled " Small " the mean of ten measurements of

detached spores was 80 micro-millimetres, the extremes beintj

2 to 4 /x. The transverse diameter of the m3'celium was very

variable, ranging between 2'5 and 45 micro-millimetres, giving

an average of about 4 /z. In a specimen labelled " Large " the

mean of ten measurements of detached spores was 48 micro-

millimetres (from 3 to 6 fj). The diameter of the mycelium was

about 5 micro-millimetres, but varied from 3 to 6 /x. In a

specimen labelled " Kerion " the mean of ten measurements of

detached spoi-es was 8'5 micro-millimetres (2 to 4 /a). In a

specimen of " culture " of the small-spored iungiis the detached

spores were very variable, measuring from 2 to 4 micro-milli-

metres in diameter. The mycelium was also variable, ranging

from 25 to 4 micro-millimetres. In a specimen of a culture of

a large-spored parasite, the spores varied from about 3-5 to (!

micro-millhnetres ; the mycelium from 25 to 4 micro-millimetres.

It seems fair to conclude, therefore, that the ditierentiating fea-

ture between the two varieties is not so much the size of the

spores as their arrangement and their mode of growth on the

hair. This point has been noted by Sabouraud himself*

CULTURES.

I have made cultures of both varieties (small-spored and largc-

spored) of fungus, using Sabouraud's medium, agar nuxltose. Tlio

diseased hair is planted in this medium. For a time there is no

apparent difference in the cultures of the two fungi. Both grow

slowly. On examining a culture of the large-spored parasite about

three weelcs after the implantation of the hair, a small reddish-

brown central knob is seen ; outside this is a fawn-coloured area,

which is in turn surrounded by a system of concentric rings^

yellowish-green in colour; spreading out from the centre, through

these circles, but on a somewhat deeper plane, are closely-set

rays which extend beyond the circumference, forming a white

fringe. Sub-cultures grow more quickly than the cultures ; the

* Op. cit., p. 71.
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central jioint in tliein is larger and more irregular, and has a

wider clear area around it ; then there is a deep red ring, and

outside that again a fringe of rays ; the whole surface is covered

with white particles as if powdered with iced sugar.

In the cnltures of the small-spored fungus, the central point

at first is not so much raised as in those of the large-spored, but;

it is whiter. About the fourteenth day it looks like a tiny scale

lying on the surface of the medium. This is surrounded by a

narrow whitish zone, and round this again there is an irregular

outer circle of rays. In about two months the central spot is

larger and whiter; it is surrounded by a system of concentric

rings, marking successive tides of growth, as it were, as in the

section of a tree ; outside these there is a well-marked white

circle, which appears slightly raised; around this circle is a

halo of rays. The cultures of the small-spored fungus become

white much more quickly than those of the large-spored, and the

white rays at the growing edge are finer. Figs. 8 and 9 show

the microscopic appearances of the culture of a small-spored

fungus from the scalp after eight days' growth. In the former

the section, which has been made near the margin, shows

scattered spores and mycelium threads, a few of which are curved

and twisted in somewhat remarkable fa.shion. Figs. 11 and 12

represent cultures from a hair taken from a case of kerion ; it

shows fine branching mycelium growing from the root of the

hair. Figs. 21 and 22 represent cultures of the large-spored

fungus obtained from the hair of the scalp after eight days'

growth ; the former shows the mycelium growing from the i-oot of

the hair. Fig. 22 is a section from the edge of a similar culture.

On the whole, the differences between the cultures of the two

varieties are not great. The princijDal is the colour. The pre-

dominating tone in the small-spored is white, which, together with

the powdery surface, gives it a snowy appearance. In the large-

spored culture it is reddish-brown. The cultures could always

lie distinguished from each other without difficulty by the naked

eye, owing to the diticrence in colour. Each of the two ckvsses
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presented exactly the same appcarivnce in all the specimens examined,

whether they came from the same case or not. Nor was I able

to detect any diftei'ence between the individuals of the large-

spored group. Communit}- of contagion may safely be excluded.

It would appear, therefore, that Sabouraud's statement that

hardly any two cases of trichophytic ringworm present the same

species of trichophyton is, to say the least, too absolute.

It ^is possible that there may be an " unlimited " number of

species of trichophyton, but I have as yet seen nothing, either

in the laboratory or in the consulting room, to lead me to believe

that every case of trichophytic or, as I prefer to call it, " large-

spored " ringworm, has a special parasite of its own.

THE FUNGI IN RELATION TO CLINICAL FACTS.

The conclusion at which I have arrived, as the result of my
own observations and researches, is that there are but two

varieties of ringworm parasite which concern the clinician. These

present sufficient difterences in their microscopic appearances, in

their mode of growth, and in their pathological effects, to entitle

them to recognition as distinct in breed. Whether they belong

to different botanical families is a question of little interest to us

as clinicians. We may well be satisfied with knowing that the

ringworms ivith which we have to deal-ai'e mycoses. Whether in

a given case the fungus is or is not a trichophyton is a question

of altogether secondary importance to us, which I, for one, am

content to leave the botanists to settle. In connection with this

matter, I may quote the opinion of Waelsch,* who points out

that the form of growth of fungi and their biological state arc

very unstable, and depend on the most diverse conditions. If,

on the one hand, they may preserve to the most remote gene-

rations the characters acquired in their saprophytic state, on

the other, they have the power of adapting themselves to new

soils, and they react very markedly to trifling modifications of

the nutrient medium. This seems to me to make the exact

» VtThaudhmK <l. Diul. ])crm. Gusell., IS'.U.
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classification of the fungi found on the skin and its appendages

practically an impossible task.

I may here state my conviction that many forms of tinea

tonsurans which were formerly believed to be caused by a tricho-

phyton ai'c really varieties of favus. I am glad to find tliat this

conclusion—at which I had arrived by microscopic as well as

b}' clinical observation, is independently confirmed by Eodin, and

more recently by Sabouraud. I entirely agree that the boundary

line between the favus fungus and the trichophyton is difficult to

draw. At any rate, the line of demarcation hitherto supposed to

exist between these parasites can no longer be regarded as a

" scientific frontier."

What dermatologists are chiefly concerned with is not so much

the family tree of the parasites as their effect on the human

integument and its appendages. A classification of ringworm

parasites according to the degree of facihty with which they can

be dealt with therapeutically would, doubtless, be grossly un-

scientific, but, after all, to us it is the most jDracticaL From this

point of view, there is a very sharp distinction between the

small-spored and the large-spored fungi, the former being incom-

parably more refractory to treatment than the latter. In Great

Britain at least it is the most common in cases of ringworm

of the scalp, and it is, unquestionably, the most contagious.

Sabouraud's teaching, that the small-spored fungus is confined

to the scalp, is, I venture to think, erroneous. Fig. 13 represents

a scraping from a patch of tinea circinata in a child aflfected

with ringworm of the scalp ; it distinctly shows the small-spored

fungus. I may here recall the fact that Bodin has found a small-

spored pai-asite in all respects corresponding to the microsporon

Audouini, in lesions of ringworm nature, on the skin as well as

on the scalp.

M. Sabouraud insists that although cultures of the large-spored

fimgus from different cases always present marked differences, the

fungus from the same case is always the same—in other words,

he holds that there is no mixing of breeds. I have, however,
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recently had a case of ringworiu of the head and neck in a child,

in which the fungiis on the scalp showed all the characteristics

of the siuall-spored, and that on the neck all those of the large-

spored, variety.

I may also state that in every case of kerion Avhich I have

exaTuined, I have found a fungus similar to the small-sporcd

parasite (Figs. 10, 11, and 12). This is in absolute contradiction

to the teaching of Sabouraud, who says that kerion and all other

supjjurative lesions are caused by a special large-spored tricho-

phjton derived from the horse. In this observation I am happy

to find myself in agreement Avith Adamson and Colcott Fox.

As to tinea circinata and ringworm of the beard, my own

investigations throw no light on the subject, as all iiij- material

was derived from the scalps of children. ily clinical experience,

however, makes it difficult for me to believe that in all cases

of sycosis the parasite has been derived even indirectly from

the horse.

On the whole, therefore, although the relation of ringworm to

the trichophyton is, as a question of mycology, still far from

a complete and satisfactory solution, as a question of practical

medicine it may be regarded as settled in its essential point.

We have learned to distinguish the rebellious from the more

tractable forms of the disease in a way at once easy and certain.

This in itself is a great progi-ess, and this progress we owe above

all to the genius—and to that infinite capacity for taking trouble

which has been held to be the greater part of genius—of M.

Sabouraud.
GENERAL SUMMARY.

In concluding this review of the recent researches on the

nature of the parasites which cause ringworm, it may be useful

here to sum up what is known as to the etiology of the atiection

in a series of propositions:

—

1. The cause of ringworm is a vegetable fungus.

2. This fungus is not, as was till lately believed, the

same in all cases.
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3. There are at least two, probably three, possibly

more, distinct species of fungi which produce the disease

in different cases.

4. One of these is a small-sporcd i'ungus—inierosporon

Audouini—which attacks eliicHy the scalp, and almost

exclusively in children. The spores are arranged in the

fashion of a mosaic around the outside of the hair, its

interior being occupied by mycelia.

5. Another is a large - spored fungus which attacks

the body (tinea circinata), the beard region (sycosis),

the nails (on^-chomycosis), and, occasionally, the scalp.

This class is subdivided by Colcott Fox, whose classifi-

cation is mainly founded on that of Sabouraud, into:

((v) a fungus which is entirely in chain formation

and branches dichotomously, and which, in its fully

developed form, is situated entirely inside the hair

(endothrix) ; and Qj) one like the former arranged in

chain formation and branching dichotomously, but also

forming mosaic groups outside the hair (ectothrix).

" The term ectothrix is not meant to signify that

the fungus is exclusively outside the hair, but to con-

trast the arrangement with endothrix." The endothrix

fungus is said sometimes to attack the scales, and a large

proportion of cases of tinea circinata are attributed to

it. The ectothrix fungus also attacks the body, and is

said to account for all ringworms of the beard and

nails; it frequently produces suppurative lesions (kerion,

perifolliculitis, etc.).

6. The botanical character of the ringworm fungi is

imcertain. Sabouraud classes the large-spored fungus, to

which alone he allows the name of trichophj'ton, among

the sporotricha, a species of the genus Mucedo; the

microsporon Audouini is as yet "unattached." Colcott

Fox believes that the microspores and triehophytes all

belong to the same family.
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7. The origin of the fungi is also uncertain. Sabou-

raud thinks it probable that the trictophytes, or some of

them, may exist independently as saprophytes, and this

suggests the possibility of direct contagion from mouldy

vegetable substances. " Ectothrix is believed to be ex-

clusively of animal origin" (Fox)— more particularly

the horse and the cat. Some trichophytes also infest

birds. The small-spored fungus is likewise believed to be

occasionally derived from the horse, cat, or dog.

8. Ringworm is transmitted by direct contagion from

one human being to another, or from an animal to a

human being
;

possibly, sometimes, by inoculation with

a vegetable mould in its natural or saprophytic state. It

is also transmitted by indirect contagion, by infected

brushes, caps, etc.

9. Age is an important etiological factor in the case

of scalp ringworm produced by the small-spored fungus,

the affection being almost peculiar to childhood. There

seems to bo no limit of age in the ci\se of body

ringworm.

10. Both sexes arc about equally liable to the disease.
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CHAPTER VI.

PATHOLOGY.

Conditions and Mode of Growth of Fungus—Its Action on thn

Hair and Skin—Its Effects.

We have yet little precise knowledge of the conditions favourmg

or retarding the growth of the ringworm fungi on animal

tissues. They can grow only when in contact with air, and they

require an adequate supply of nitrogen for their nutrition. Their

growth is favoured> hj^ moisture. Experimental inoculation is, as

most investigators have found, by no means easy ; and there are

individuals who appear to be insusceptible of infection even on

close and prolonged contact. Sabouraud observed in the case of a

child who though he had slept for weelvs with a brother suftering

from ringworm had not contracted the disease, that the sweat

was strongly acid. This led him to try in experimental inocu-

lations the effect of making the sweat alkaline by means of large

doses of bicarbonate of soda ; the result showed clearly that an

alkahne condition of the sweat largely increased the proportion of

successful inoculations. Nevertheless, a trichophyte of exceptional

vitality can grow on an acid medium, and in any case the fungus

has a marked power of adapting itself to varying conditions

of the soil in which it is planted. It is found that inoculations

can be, effected more easily by means of hair or scales than by

cultures, an experimental fact which is in harmony with the

clinical observations that the virulence of the parasite becomes

exalted by transmission thi'ough a number of human hosts.

Sabouraud says that in an epidemic of trichophytic ringworm the

cases, which at first are few, in a short time increase by geomet-

rical progression. The quality of the hair also seems to have

some influence. Leslie Roberts who, as already stated, holds that

the criterion of a trichophyte is the degree of its capacity tu
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digest horny tissue, has found that more pigmented hairs resist

digestion longer than less pigmented ones—a fact which furnishes

experimental confirmation of an observation made b}' me several

years ago as to the greater liability of fair-haired children to

attack by ringworm, and as to the greater obstinacy of the disease

in such patients.

As regards the action of tlie fungus, it may be said in

general terms that it is limited to the cuticle, the epidermis

and its appendages, the hair and the nails, and, occasionally,

the epithelium of the mucous membrane. The action on the

ti.ssues on which it takes root is mechanical and irritative.

By the development of the fungus and the growth of its

vari(jus elements among the epidermic structures, the epi-

dermic cells are thrust apart, and the superficial layers are

detached from the underlying strata, and disintegrated, the

debris supplying material for the nutrition of the parasite,

which, in its development, gradually eats away the hair. The

irritant action excites hyperajmia of the superficial integument,

often with exudation in the form of vesicle formation or scaling.

In addition to this innnediate reaction, the results of secondary

inoculation with pus cocci and other organisms are frequently

observed at a later stage, in the form of pustules, small abscesses,

and more or less diffuse suppurative processes. However

severe and extensive the local phenomena may be, there is never

any sign of constitutional infection. Passing to a more par-

ticular mode of action of the parasite, it is difficult at present

to arrive at a satisfactory conclusion. The subject in itseU

is complex, and it is made still more confusing by the lack of

literary perspective in the writings of most of those who have

dealt with it. In reporting their researches they have laid

such stress on minutiiE—which, however interesting from a myco-

logical point of view, are neither pathologically nor clinically of

much importance—that the larger issues involved are obscured;

one cannot see the forest for the trees. Moreover, much of the

work itself is admirable more as an example of infinite patience
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in the study of the iiitinilcly little, than for its practical

fruitfulness.

My object in this chapter is to place before my readers in

broad outline the present state of opinion as to the pathology

of ringworm. Those who wish to pursue the subject in its

minuter ramifications should consult the writings of the workers

to whom I have referred in the foregoing pages, and particularly

those of Sabouraud, which slioidd be read m conjunction with

the ehicidative and occasionally corrective commenUiry supplied

by Colcott Fox and Blaxall.

As regards the relation of the fungus to the lesion which it

produces, Sabouraud states that the trichophyton is present in the

circulate lesion to which it gives rise only in two cryptogamic

forms—viz. (a) mycelial filament
;

{h) mycelial spore (endospore).

On the epidermis it also exists in the two forms above mentioned.

The mycelial filaments, whether sporulated or not, always divide

dichotomously. Inside the hair the trichophyte is present only

in the form of mycelial spore. When the fungus occupies the

follicle around the hair, the filaments along the hair usually con-

sist of myceUal spores. The outer filaments connected with the

follicular epidermis present themselves sometimes in the sporulated,

sometimes in the mycelial form. On the nail the trichophyte

consists of deformed mycelial elements.

In the case of the microsporon Audouini the following

arrancfement is seen on microscopic examination: (1) In the

interior of the hair there is a thick filamentous mycelium,

irregular in direction, and with septa at long intervals
; (2) from

this mycelium there come off at an angle of 20" to 30° branches,

which in their turn ramify indefinitely into fibrils of extreme

tenuit}"^
; (3) the terminal mycelial filaments pierce the cuticle

and creep along the surface
; (4) on these terminal fibrils the

spores of the parasitic sheath are fixed one b}^ one on the same

side of the fibril.

As regards the manner in which the fungus attacks the host,

Sabouraud indicates a difference of behaviour on the part of the
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largc-spored and the small-sporcd parasite respectively, which ho

considers to be one of the points of distinction between them : the

former hrst attacking the root end and growing upwards, and

sometimes projecting beyond the broken end of the hair; the h\tter

fastening on the hair near the mouth of the foUicle, and creeping

downwards towards the root. The mihtary strictness of disciphnc

in the mode of attack thus attributed to these parasites by

Sabouraud is an instance of the love of neatness of division

characteristic of the French mind, but, unfortunately, not always

esemplitied in the methods of Nature. It .is not surprising, there-

fore, to find that Fox and Blaxall " cannot subscribe to this sharp

distinction." " After a carel'ul Study of the early stages of infection,"

say these observers, " we affirm that there is no rule to be laid

down as to the exact spot where the I'ungus first attacks the hair.

It is always in the follicular portion, and often towards the root

end, bat sometimes in one place, sometimes in another, and on

occasion in several."

Whatever may be the exact manner of attack, the result is

that the hair is destroj'ed. Roughly speaking, the small-spored

fungus erodes the shaft from the outside, so that it breaks a

little way beyond the level of its implantation in ihe skin; while

the large-spored parasite works, as a rule, from within outwards,

and destroys the deeper portion of the hair, so that it breaks

sharp at the mouth of the follicle.

Sabouraud states that in small-spore ringworm the scalp is

implicated secondarily to the hair, whereas in the large-spore

afiection the epidermis is attacked, though in a slight and fleeting

manner, before the hair. On the latter point there is practical

agreement among investigators, but on the former Fox and

Blaxall ditfer from Sabouraud. They say that if the skin of a

riug.vorm ]>atcli of the scalp be examined in the early spreading

stages a ([uantity of m^-celial felt-work is always present, even

before the hairs are appreciably affected, and this tinea circinata

character disappears j)ari i)iis:<:a with infection of the hairs.

As regards the action of the fungus on the sldn. there is
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nothing of a special character in the h^'periuniia and intlaiiiina-

tory disturbances which it excites. Sabouraud states that certain

trichophytes of animal origin (cat, horse) are in their own nature

pyogenic, some of them producing pustules, others deep lolliculitis

iuid kerion. In this general statement he has the support of

Ducrey and Rcale, Hosenbach and other observers. But the small-

spored fungus may also produce kerion, as is shown by Figs. 10,

11, and 12, which represent the results of microscopic examina-

tion and staining of cases of kerion. Further, as has already

been said, I have found a small-spored fungus in many cases of

kerion that I have examined.

Rosenbach, as alread}- stated (see p. 30), differs from nearly

all Avorkers in holding that the action ot triehopliytic fungi i«

not limited to the epidermis or even to the skin, but may bo

extended to the subciUaneous structures, causing deep suppurative

processes.

Campana of Eome and Pellizzari* reported cases in which the

trichophyton extended into and germinated in the skin. The

former observer has also recorded f a remarkable case in which

the trichophyton caused the formation in the skin of a mass

resembling a tumour. The patient was a woman, the .subject of

slight chronic parenchymatous nephritis, who had a JDapulo-

squamous eruption disseminated over the whole body. The nails

of both feet were diseased, and there was (the exact situation is

not stated, but presumably it was in one of the feet) a swelling

ovoid in shape and as large as a hen's egg, and of greater con-

sistence than the skin. Examination of the hair of the scalp gave

negative results. In the scales from the eruption trichophytic

mycelia and conidla were found. Examination of the nails and of

the derma revealed the presence of the same trichophy-ton diffused

in the epidermis, with scattered conidia and mycelium in varying

degrees of development. In the tumour also mycelial and co-

nidial forms were found— the former being much thicker, pigmented,

* Itiforma Mcdlca, Feb. 20 and 21, 1S96.

t Ihid.
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and granular ; the latter also granular, but scattered. Olten the

mycelia ended in a large spore, or in a clavifonn swelling sending

out lateral buds. The tumour was composed in great part of

a dense fibrous connective tissue in a state of commencing

necrobiosis. Here and there were seen vessels, much narrowed, and

with Avails greatly thickened by periphlebitis and endophlebitis.

No parasitic elements were seen in the adventitia. It is evident that

in this case the trichophytic affection dated from veiy many j'cars

back, in view of the great degree of onychogiyphosis that existed.

The tumour was consecutive on the latter. With material contained

in the tumour cultures were made on various media, but, owing

to accidental contamination, the results were not conclusive.

From his observations, Campana concludes that parasitic forms

are found not only in the epidermis as generally believed, but in

the derma. Such forms give rise in the epidermis and its

appendages to hyperkeratosis and necrosis, and in the derma to

inflammatory infiltrations and to connective tissue neoplasms which

cannot be distinguished from fibrous tumours.

I have thought it right to refer to these researches, though I

have no personal knowledge of such anomalous forms of tricho-

phytosis. As far as I am aware, this trichophytic tumour remains

an unique pathological curiosity.



CHAPTER VII.

CUXICAL VAKIETIES OF THE DISEASE. KlXGWoUM

OF THE SCALP.

Ci.ixiCALLY, ringworm presents a great diversity of form according

to the part which it attacks, and also according to the age, and

in a lesser degree, the textural peculiarities of the patient. It

has been seen that the manifold differences in the appearance and

evolution of the lesions are attributed by Sabouraud to differences

in the nature of the parasite which produces them, each distinct

form of the affection being caused by a distinct species of fungu.s.

The list of species which he claims to have identified is already

long enough to be a burden to the memory of the average man,

and, to use his own expression, the number can be added to

indefinitely. His persevering ingenuit}^ in the detection of infini-

tesimal differences cannot be too highly praised ; but it recalls

what was said of a great statesman in the last century, who, we

are told

—

" Still went on refining,

And thought of convincing—while they thought of dining."

M. Sabouraud goes on refining, but practitioners, whether con-

vinced or not, have to think of treating, and from this point of

view there are, as I have already said, only two species—small-

spored and large-spored—that need be taken into account. At

any rate, the clinician can without much fear of doing injustice

to his patients be content with these till the precise relation of

particular species of fungus to determinate varieties of ringworm

is more accurately defined than it is at present. For practical

purposes, this rough classification of the parasites, correlated with

a knowledge of the sites which they respectively affect, will be

sufficient.
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As llicre are two gi'cat classes of fungi, there arc two main

varieties of localisation, the hair and the hairless skin, llingworni

of the hairy parts is naturally subdivided into ringworm of the

scalp, or tinea tonsurans, and ringivoriu of the beard, or tinea

harhie or tinea sycosis. A rare form of ringworm, iiiwa pal-

'pebralis, which attacks the eyebrow, belongs, strictly speaking, to

this category, but is generally classed with the following group.

Ringworm of the hairless j^'irts comprises ringworm of the body,

or tinea circinata, ringworm of the nails, or onychonnjeosis, and

ringworm of the mucous membrane (mouth, vulva). A special

form of body ringworm which attacks the inguinal, perineal, and

gluteal regions occurs mostly in tropical climates, and is often

called eczema marginatum.

It will be convenient to describe each of the clinical varieties

of ringworm separately, leaving the subjects of diagnosis, prognosis,

and treatment, to be dealt with in a comprehensive manner

later.

RLNGWORM OF THE SCALP.

Age.—Ringworm of the scalp (tinea tonsurans) is a disease

almost peculiar to childhood. It is sometimes seen in an adult,

but this is quite exceptional. Thin,'*' Crocker,t and Jamieson J have

e.ich met with two cases; Aldersmith,§ in twenty-tive years,

has seen live cases, in one of which, however, the disease was

contracted under the age of sixteen. I have myself seen only

six cases in twenty years of dermatological practice. Cases

have also been reported by C. Pellizzari and other foreign

observers. On the whole, however, all dermatologists will agree

with Bssnier
||

that scalp ringworm in the adult is so extroniely

rare as not to invalidate the law that the disease is essentially

* "ratholo^y ;iad Truutmuiit of Itin^^wonn," Lorulun, 1SS7, \<. -'

t "Diseases of the Skin," 2nd Ed., Loudon, 1893, p. 812.

I "Diseases of the Skin,'' 4th EJ., Edinburgh and London, 1891, p. 5.38.

§ " Hingworm and Alopecia Areata," 4th Ed., London, 1897, p. 36.

II
Besnier and Doyon : Freni-h Translation of Kaposi's " Pathology and Treatintnt

of Disi'ases of the Skin," 'ind El., I'aiis, 1S9I, t. ii., p. 8.'0.
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one of childhood. LiabiHt}' to attack continues up to pubcrt}-,

but the great majority of cases occur in children in the second

half of the first decade of life. It soineliiiics occurs in infants.

I have seen it in a baby under a week old. Epstein, of Prague,

has seen a series of cases in babies from two to three weeks old,

and he thinks the affection is not rare at that age ; Crocker *

has seen it in an infant of nine days, and Toch t has reported

a case in one of fourteen days. ]n such cases, infection nuist

take place Ter}^ soon after birth, or even during delivery.

In the Prague Clinic, however, in which the cases of

Epstein and Toch, just referred to, were observed, the source

of the infection could not be discovered in any of them

;

the mother was in eveiy instance free from the disease in

any form.

After the age of ten, the liability to ringworm begins to

decrease; at fourteen to fifteen the (disease is much less obstinate

than in younger children ; at sixteen or thereabouts, susceptibility

virtually ceases.

Hex—There is practically^ no difi'erence in the liability of the

sexes to scalp ringworm. The slightlj' greater prejDonderance of

boys shown in most collections of statistics bearing on the point is

easily explained by the greater exposure to contagion in schoolboys

by interchange of caps, etc.

Incubation.—The incubation period of scalp ringworm has not,

as far as I am aware, been accurately determined. It doubtless

depends to some extent on the nature of the fungus, and also on

the nature of the soil on which the fungus is implanted. As

regards the soil, it certainly varies within wide limits in different

persons, though the conditions which make one child's head favour-

able and another's unfavourable to the growth of the parasite are

unknown. Aldersmith,J who, in his position as medical officer to

a large school, has been led to give special attention to this

* Op. cit., p. 812.

t Aroh. f. Dern-,. und Syph., 1S9.5, Ed. x.xii., S. 3C.5.

I Up. cit., p. 42.
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point, says that the usual time is certainly under a fortnight,

and this period may, I think, safely be accepted for practical

purposes.

Clinical ajypearanceK—Ringworm of the scalp is seldom, if

ever, seen in its first beginning. Some localised scurfiness or

loss of hair is discovered accidentally, or in consequence of

the child scratching at the affected place. The initial lesion

is often a small red papule, which develops about the orifice

of a hair follicle; sometimes it is nothing more than a minute

scaly spot. The papule spreads peripherally, becomes scaly on

the surface, and in a short time grows into a patch round or

oval in outline, and slightly raised beyond the level of the

surrounding skin. Other similar patches are formed in the

same way from other centres of infection. The patches vary in

size from a " threepenny-bit " to a florin, but they are often as

large as a five-shilling piece, and sometimes they are several

inches in diameter, equalling in area a clerical tonsure (hence

the name tonsurans). Generally there are one or two small

satellite spots in the neighboui'hood of a patch. The patch, as a

rule, stands out against the healthy skin more or less sharply

by difference of colour as well as b}' scaliness. The hue varies

from a dirty grey or slaty blue to reddish brown ; in fair sub-

jects it is generally yellowish. Sometimes there is no contrast

of colour between the patch and the unaffected skin. The typical

patch of small-sjwre ringworm is round, but it may be oval

or irregular in shape, and the running together of neighbouring

patches may give rise to areas of thickened desquamating

integument with winding contours. The typical patch has a

sharply-defined margin, but sometimes around what may be

called a central clearance there is an undergrowth of di.seased

hairs spreading out more and more luxuriantly towards the

belt of healthy hair which marks the limit of the disease.

The typical patch is often girt about by a narrow zone

of erythematous redness; very rarely the edge of the ring is

marked out by tiny vesicles, but this must not be looked for
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iis !i characteristic appearance. A typii'al patch is stmldcd wiih

(U'v, withered stumps of broken liairs, which stand out on its

surface hke the stubble on a mown tiekl ; it looks as though

the hair upon it had been roughly cropped, not shaved. On

inspection of the hair stumps, the}' will be seen to have lost

their natural gloss; they are thickened, and have a whitened,

frosted appearance, produced by the parasitic sheath (see p. 20)

which surrounds them. Each stump sticks out of Avhat may be

called a miniature molehill or cone-like elevation thrown up

around the hair by the massing of epithelial debris, caused by

the burrowing of the fungus in the follicle. These tiny pro-

jections of the surface produce an appearance like "goose-skin."

The individual hairs lose their elasticity, and do not spring back

when bent by the linger; and they do not lie in the natural

^\^ay, but are twisted and crumpled, presenting the appearance

of corn-stallvs beaten down by wind and rain. In children with

tine hair the broken hair is sometimes twisted and matted

together Avith powdery epithelial debris nungled with fungus

elements. The hairs are also loosened, so that they can be

pulled out without pain.

The thickening of the hair is due to infiltration with fungus,

which in its growth pushes asunder the epithelial cells of which

the shaft is built ; the hair is literally stuffed with fungus, and

is not only thicker, but darker (Besnier). The whole fabric of

the hair crumbles under the invasion of the parasite, and becomes

so brittle that it is broken to pieces by the epilating forceps,

however gently handled, and is crushed with the greatest ease

between the slide and the cover-glass.

Instead of stumps, the surface is sometimes studded with

small black points, which plug the mouths of the foUicles ; these

are hairs which have broken off at the level of the skin. The

hair, however, soon grows to an extent sufficient to show itself

for what it is. Microscopic examination of the hairs, after wash-

ing in hquor potassie, shows the fungus on the outside of the

hair {microsporon Audoiiiai) in the form of spores, arranged in
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ihc fashion of a mosaic, surrounding the shaft like the bark oi

a tree ; and inside tlio hair in tlie form of threads of uiyceHa,

branched, curved, and irregularly jointed. The relations of the

fungus to the hair can be best studied in preparations stained

according to the method described at p. 39 (see Figs. 1, 2, 3, 4, 7,

and. 8). When the vegetation of the fungus is luxuriant, the

spores are in swarms and the mycelia in thick masses, and

the hair can be seen to be split and frayed at the edges

(Fig. 5). The small-spored fungus, as stated elsewhere, is account-

able for some 90 per cent, of the cases of scalp ringworm met

with in Loudon.

The laryc-sfurcd fungus causes a small proportion of the

cases, and the ati'ection is much milder than that produced by

the microsporon. The stumps of hairs attacked by the large-spore

fungus have no white sheath, and commonly break oti' on a level

with the skin. \A'ith the microscope the spores are seen to be

arranged in chains, and the mycelium is short and regularly

jointed (Fig. 17).

As already said, as the fungus grows the hair breaks, and

infected fragments are carried to other parts, there to set up

secondary foci of disease.

Atypical furma.—No form of ringworm of the scalp can be

considered really typical; the affection presents an infinite variety

of clinical appearances I have described the form which is,

on the whole, most common ; but the practitioner must be

prepared to meet with it mingled with other forms in almost

every degree of variation.

It will be sufficient for practical purposes to sketch out

the principal departures irom the form which has liccu taken

as a type. The essential feature—what logicians call the note

—of the ringworm lesion is the broken hair. There may

be no discoloration ; there may even be no scaliness ; there may

be no distinct patrh. 13ut if the parasite is still preying

on its host, the tell-tale stump is always somewhere on the

scalp, and can be found by persevering scarcli. Tiierc is
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often, for a time, merely a thinning of the hair in one or

more places, hairs of a natural length being mixed in con-

siderable number with the stumps. Generallj% however, the fungus

sooner or later laj'S hold of these resisting hairs, and the classical

stubbly patch is the result.

Disseminated ringivorm.—Ringworm may exist in localised

foci, scattered over almost the whole of the scalp. To this form

of the disease Aldersmith, who first described it, has given the

name of " disseminated ringworm." To quote his description

:

" Xumerous isolated thickened stmnps and groups of stumps,

and even 'black dots,' are seen here and there, scattered all

over the scalp, with sometimes long, lustreless hairs, which

easily break oS." There are no distinct patches, or only

one or two small ones, to be seen ; these ma}^ however, have

existed in an earlier stage of the disease, for the condition

arises in old-standing cases. The skin is generally of healthy

appearance.

Tinea decahuns.—This is an anomalous form of ringworm,

in which the hair falls out in places, leaving a smooth, bald

spot of greater or less extent. The shedding of the hair may

occur in a spot to all appearance previously unaffected, but

more fi-equently it takes place in an ordinary patch of ring-

worm. Generally other patches then become bald in like

fa.shion, and the appearance is similar to that of alopecia

areata. Crocker, indeed, holds that the common form of

alopecia ai-eata and " bald ringworm " (as the condition

under consideration is called by Liveing) are synonj-mons

terms.

Complications.—Besnier says that the sole essential changes

caused by the ringworm fungus are a little swelling and erythema

at the outset; with, it may be, some slight lesions produced by

scratching. This condition is quickly followed by scaling and des-

quamation. Inflammatory phenomena, whether vesicular, eczematoid,

or impetiginous, are all in the nature of accidental complications.

Fiu'thermore, they are rare except, in very young subjects, in
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whom a very slight irritation is sutKcient to set up catarrhal

inflajuination. The eminent French dennatologist says that in

the great majority of cases in which he has seen such compli-

cations they were caused by over-active treatment. That the

abuse of irritant applications aggravates the disease in many

cases by giving rise to difiuse suppuration, whereby the coccus

infection is spread over the whole scalp, is the common

experience ; but it is certain that inflammatory complications of

considerable severity may occur quite independcntlj' of treat-

ment. Sabouraud and some other recent investigators hold that

certain trichophytes (large-spored fungi) belonging to the so-called

" ectothrix " group are pyogenic in their own right. These fungi

are believed by them to be exclusively of animal origin, and

their distinctive clinical character is their tendency to produce

inflammatory and suppurative lesions, such as impetigo and

kerion. The action of a fungus of this kind woidd account for

those rare cases mentioned by Thin,* in which the entrance of

the parasite into a Ibllicle leads forthwith to the formation

of a minute pustule around the root of the hair, which is

thrown off with the pus ; in this way the process tends to

spontaneous ctu'e.

As regards kerion, I can only repeat what 1 have already

said, that in several cases which I have examined I have found a

fungus in all respects similar to the small-spored jiarasite (see

Figs. 10, 11, and 12).

There can, however, be little doubt that in most cases the

development of pustules or of diffuse inflammatorj' processes is

the result of secondary infection by pus cocci. Invasion by these

organisms is facilitated by the imhealthy condition of the epi-

dermis, due to the disintegrating action of the fungus ; by lesions

produced by scratching : and by the lowered vitality of tissue

and actual excoriation often caused by the injudicious use of

irritants. A suppurative focus once formed, infection is distributed

far and wide by the fingers, or in other ways.

Oj.. til., II.
.•!.'(.



TIXEA TOXSURAXS^COMPLJCATIOXS. C)

The most coinmon coniplication is impetigo, chanictcriscd by

tlie appearance here and there on the scalp of isolate I pustules.

As the pustule dries up a scab forms, on removing which a

red, oozing, uneven surface is exposed. If the impetiginous

process is not speedily stopped, it is apt to spread over the scalp.

Sometimes raised inflammatory patches, having the appearance

of boils, which after a time are covered with scabs, are seen

scattered about the scalp.

Kcrion.—The most severe complication of ringworm is keriov.

In this the inflammation is more intense, and extends more

deeply than in the impetiginous and spreading pustular conditions.

The skin is raised into a dome-like surface, which may be of con-

siderable extent ; the surface is angry-looking, smooth and moist,

and is thickly dotted with small holes, from some of which

there projects a loose stump of hair, while others are filled with

a plug of muco-purulent matter, and others, again, are empty

and gaping. The holes are dilated follicles, and when a large

proportion of them are plugged iu the manner just described,

the appearance is very like that of a carbuncle. The swelling

is tender and feels bogg}', but does not give a distinct sense

of fluctuation. Inci-sion gives issue to little or no pus. The

suppurative process is, in fact, localised iu the follicles, at the

bottom of each of which there is a little abscess. The pus

loosens the hairs, and they are finally thrown oft', the way

being thus opened for the escape of a thick, viscid pus. Slough-

ing never occurs, but in rare cases a subcutaneous abscess may

form. After the swelling disappears the site of it remains for

some time red and bare, and it may be long before a new

growth of hair takes place. In some rare cases the necrosis is

so intense as to destroy the roots of the hahs, and thus cause

permanent baldness over the affected area.

Kei-ion is seldom seen in adults. A special texture of skin

appears to be needed for its development at any age, for cases

are sometimes met with in which the use of the strongest

irritants fails to induce it.
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lielidions with other fonriK of rtnfjworm.—When the scalp is

the scat of sinall-spored ringworm, secondary lesions in the form

of spots or small rings are sometimes seen on neighhoiiring parts,

such as the face and neck. Fig. 13 shows the sniall-spored

fungus found in a scraping from a patch of tinea circinata in a

child aflected with ringworm of the scalp. This fungus, however,

according to Fox, " makes Imt a small contribution to the cases of

tinea circinata." *

The so-called " endothrix " fungus, which the same observer

believes to le the agent responsible for many of the old

chronic ringworms with (jne or two stumps disseminated about

the head, is said to be frequently associated with well-marked

tinea circinata, which is largely due to that parasite. The

" ectothrix " fungus, which Sabouraud considers responsible for

the production of kerion and other inflammatory and suppurative

complications, also occasionally attacks the body at the same

time as the scalp.

That fungi of different species (small - spored and large -

spored) may coexist on the same patient is j^roved by a oa.se

of my own to which reference has already been made (see

p. 47).

SymjAoms.—The objective phenomena have already been de-

scribed. The only subjective symptom in uncomplicated ringworm

of the scalp is itching, and even this is often absent. Even in

strumous and ill-nourished children the afi'ectiou causes no a]iprc-

ciable disturbance of the general health.

Course and. termination. — The course of the affection is

sometimes very rapid, almost the whole of the scalp being in-

vaded in a Aveek or two : this is particularly the case in very

young children. The degree of rapidit}- with Avhich the fungus

grows doubtless depends partly on the intensity of its virulence

(which, as already said, may be gi'eatly increased bv passing

through a number of hosts), partly on the nature of the soil

* Brit. Mc:/. Jvitrn., Oct. 2, 1S97, p. S,G.
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ill wliicli it strikes root. Tiiis varies not only iu diticrcnt

i-liil(lren, Imt i)roli;il)ly, also, in ilitlbrent parts oC the same scalp.

Dark hair is a less easy prey to flu,' fungus than fair hair,

and coarse hair resists more than tine hair. A patch of con-

siderable size often takes several weeks, it may be months, to

form. Thej' may remain circumscribed, or may go on extending for

several years. By contimied spreading and conHucnce of patches,

the whole scalp ma}' in time be laid waste, its sm-face being

covered by a thick layer of dr}- e[)idermic scales. On long-stand-

ing patches there may be seen at the same time thickened

stumps and soft, downy, new hair, at first in small amount, but

increasing as growth proceeds till a fresh crop of hair has taken

the place of that blighted by the ringworm. However long the

disease may last, it usually ends in cure—at puberty if not

before. I have, however, seen few cases in which the disease had

lasted from childhood to beyond the age of twenty-five. Besnier

states that permanent baldness never results except in cases iu

wliich " the untimeh" application of irritants such as crotou

oil has caused irreparable mischief." Small, bare spots are, how-

ever, sometimes left owing to destruction of hair roots by

kerion, and it may be added that bald spots are sometimes left in

cases in which there has been neither artificial irritation nor

suppuration.

It may be mentioned here that kerion naturally tends to the

cure of ringworm, the diseased hairs being cast off and the

multiplication of the pus cocci having the eft'ect of choking the

growth of the fungus. In an ordinary case when the fungus has

worked its way to the bottom of the follicle there is little or no

further reaction, and a dry, scurfy condition of the affected surface

results. The disease then enters on an excessively tedious j^hase.

In consequence of the thickening ai'ound the neck of the follicle,

which is the result of the inflammatory process set up by the

irritation of the parasite, or by excessive treatment, the sac is

converted into what may be called a bottle with a narrow neck ; thus

the fungus is imprisoned in the follicle and remedial agents are
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prevented from f,':iininL,f access tliereto. Disseiiiinated riiDgworni, in

which isolated stumps are scattered aliont among the healthy liairs

without distinct patches, arc usually very obstinate—perhaps mainly

because they aue easily overlooked and so escape treatment. Such

a case may (continue for a very loni,' time to l>e an unsuspected

source of contagion. I have known a boy in a school to be

the source of infection to other boys for several terms without

suspicion attaching to him in consequence of the very limited

extent of the disease.

As regards the severity of the disease apart from the nature

of the soil, age greatly mitigates the effects of invasion by the

parasite. Ringworm of the scalp in a child of foiu'tecn is, other

things being equal, usually much milder than in a child of ten.

Lastly, the nature of the fungus itself influences the severity of

the disease, the soiall-spored being, as a rule, more obstinate than

the largc-spored ; it must not be forgotten, however, that

cause has been shown by Sabouraud why the largc-spored fungus

should in certain circumstances be considered capable of pro-

ducing a type of disease marked by its tondency to trouble-

some complications. The constitutional state of the patient

appears to have no influence in determining the measure of

severity of the attack ; some of the most persistent cases that

have come under my notice have been in perfectly healthy

children.

Jnnuiiitifij.— Does one attack of ringworm of the scalp

protect against further attack by the fungus .' This is a

question not altogether easy to answer. As a matter of fact,

children do often enough have what appear to be second

attacks of ringworm, but such cases are probably for the most

part instances of relapse rather than recurrence. It is plain,

however, that the new hair which grows on a patch where

th(! fungus is still vegetating must in some way be unsuit-

able for its development. Aldersmith, who says that he has

known a new crop of hair to be attacked owing to rein-

fection from some distant uncured spot, admits that such an
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occurrence is very rare* It has recently been suggested by

Gottstcinf that m some of the exanthemata subsequent inmiunit}'

is really due to the hardening of the skin which follows the

rash preventing cutaneous infection. He illustrates this notion

by reference to the fact of workers in vanilla who, after having

had the " eczema " peculiar to their occupation, are no longer

liable to that affection. It is conceivable that a similar " harden-

ing" of the skin following one attack of ringworm might prevent

the fungus from taking root in it again.

Some children appear not to be liable to the disease at all, as

notwithstanding the fuUest possible exposure, they do not contract

it. The hair of these children is probably in some way impervious

to the parasite, like that of the adult. The immunity of the

latter has been ascribed by Thin to the firmer texture of the

root sheath, and the comparative Avant of moisture between the

inner root sheath and the hair.

Social aspects of the cliseane.—Although ringworm of the scalp

causes no pain, and no disorder of the health, and in most

cases has no permanent ill effect even on the hair, the disease

is one of considerable miportance to the community as v/ell

as to the individual. It entails exclusion from school and, to

a great extent, banishment fi-om societj^ This is a serious matter

not only for the child but for his parents. The introduction of

ringworm into a school is a misfortune which, in the case of a

private school, may mean ruin to its proprietor. It cannot be too

clearly and emphatically stated that cleanliness, however scrupulous,

is no safeguard ; it has indeed been conjectured that dirt is a

protection.| Children of every social grade are equally hable to

ringworm; if less is seen of it among the well-to-do than among

the poor, it is because the former are less ignorant and take

greater care of their offspring.

Ringworm is more prevalent in England, and particularlj- in

* Op. cit., p. 42.

t Berlin, klin. "Wochenschrift. Heptemlicr, 1S97.

1 Aldersmith, op. rit., p. 44.
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London, than elsewhere ; but it is common in France and in Italy

;

it appears to be comparatively rare in Germany and Austria.

Jamieson suggests that the proclivity to ringworm may to some

extent be a matter of race, and Liveing thinks climate may be a

factor, humidity of the atmosjjhere fixvouring its development.

Although Bcsnier scoffs at this notion, it is clear from what is

already known of the life-history of the fungi concerned in the

production of the disease, that climatic influences may account for

the great differences in their geographical distribution which have

been noted (see p. 41).



CHAPTER VIII.

CLINICAL VARIETIES OF THE DISEASE (Concluded).

Ringivorm of the Skin and Mucous Membrane.

SKIN.

RiN"(i\V(iini may attack anj' part of the integument besides the

scalp. It may affect the skin of the trunk, the Kmbs, the neck, and

the face, and, in rare cases, the mucous membrane of the mouth

and vulva. In all these situations the disease is the result of

irritation, caused by the growth of a fungus, though the parasite

does not in all cases belong to the same species. The clinical

appearances also vary according to the varying conditions of

anatomical texture, moisture, and warmth of the particular locality

in which the fungus develops. Ringworm of the skin may there-

fore be roughly divided into two kinds—one which affects parts

usually exposed, and one which affects parts usually covered.

The former group comprises the manifestations connoted by the

term " tinea circinata," the seats of election of the disease being

the hands, forearms, neck, and face; the latter those still gener-

ally, though wrongly, designated by the name of " eczema mar-

ginatum," the territory of the affection including the inguinal

and perineal, and also the axillary, regions. On one part of the

exposed skin—the sides of the face and the skin where the

beard grows—the character of the lesions is so different from

those seen in other localities that ringworm of that region may

be looked upon as an affection clinically distinct from other forms

of the disease ; it will therefore, for the sake of convenience,

be dealt with separately.

Ringworm of the nails has also special features which prevent

its being included under the head of tinea circinata ; but it is

not of sufficient importance to justify its being placed apart.
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In the present chapter the other forms of what may be

called, in broad tlistinction from the scalp afi'ection, " body ring-

worm " will be considereil in the following order :

—

1. Tinea circinata.

i. Ringworm of the nails.

.'5. llingworm of the palms and soles.

4. Eczema marginatum.

~>. Tinea of mucous membrane.

TINEA CIRCINATA.

A<je.—Tinea circinata may occur at any age. Children are.

however, more liable to be attacked than adults, and among the

latter "tender juvenals" are decidedly more susceptible than

" tough seniors." The afl'ection is rare after middle age.

Sf'x.—Both sexes appear to be equally liable to the disease.

Incuhatkm.—The incubation period is uncertain, but does

not, as a rule, exceed a week. With the object of determining

this point, I made some experiments many years ago.* These

showed that a crop of itching papules might form on the third

day after scraping had been placed on the skin. By the sixth day

these coalesced to form a well-marked erythematous patch of

ringworm. The results of some experimental inoculations have

also been reported by Edward Wigglesworth.f

A gentleman inoculated his arm with hairs and scales from

the head of a child suffering from ringworm on December l.Sth

lS7:i ; on January 25th there was a ring of tinea circinata as

large as a silver " half-dime" (rather smaller than a threepenny-

piece). Another gentleman inoculated the flexor surface of his

left arm (on October 5th, 1877) with scales from a case of ring-

worm of the scalp and body. By October 16th a -^Atch one

centimetre in diameter had developed.

* .loiiin. Roy. Miuioscop. Soc, Scries 2, vol. iii., p. 329.

t Arch, of U(im,itoloc;y, 187S (quoted by Thin).
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The incubation period doubtless varies accordinj,^ to the tliick-

ncss of the epidermis and other conditions of the soil.

Clinical appeanmces.—The fungus, when it has eifcctcd a lodg-

ment on the skin, tends to grow on the surface in a centrifugal

direction, the luj-celial threads extending between the layers of

the epidermis. The irritation caused by the growth of the para-

site is greatest at the begimiing of its attack. The tissues

quickly get accustomed to its presence, and signs of active re-

sentment, so to speak—such as erythema and the formation of

papules, vesicles, and crusts—speedily subside.

The first visible lesion is a small spot slightl}^ raised above

the level of the surface. This spot, which is at first red, soon

becomes scaly, while at the same time it enlarges in circum-

ference. The redness fades away at the centre, and in this way

a circle is formed, which for a time continues to expand, like

the fairy rings of the mushroom, without broadening of the

edge. When the ring has reached its full development it eii-

closes an area from half an inch to several inches in diametei*.

After remaining stationary for a time, it gradually dies away. A
typical ring of tinea circinata is generally more or less scaly in the

centre, with a narrow, raised, scaly border, which is alwa^-s crowned

with papules thickly set together, and often with vesicles. Accord-

ing to Thin, " there is always an attempt at the formation of

vesicles " ; but their size and number vaiy according to the in-

tensity of the mflammation. Occasionally the border is pustular,

and in that case there is more or less subsequent crusting.

There may be only one ring in a given case, but usually

there are several, which develop simultaneously from independent

centres of infection, or secondarily from auto-inoculation. The

rings are scattered about without any definite arrangement.

Neighbouring rings often intersect each other's orbit, with the

result that the points where they come in contact disappear,

and figures of festooned or irregularly rounded outline are formed.

The situations chiefiy affected by tinea cLrcinata are the hands

and forearms, the face and the neck. These parts, being exposed,
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are particulaTly liable to infection by fungus derived from the

head of the patient, from the head or body of any other person

suH'ering from ringworm, or from animals (horse, cat, dog, rabbit,

birds) affected with the disease.

Atjipicdl farms.—Very often the lesion appears not in the

form of a ring but of a patch—that is to say, it has begun, as

described, in a rod spot, which has spread peripherally, but in-

volution has not taken place in the centre. The patch is slightly

raised, reddish in colour, and covered with l)ranny scales; it is

generally circular, sometimes of no regular shape. The border is

always well detined, and, like that of the typical rings, is papular

;

sometimes it is crested with vesicles, occasionally with pustules.

The surface of the patch is sometimes crusted. If there happen

to be no characteristic rings, these patches may be difiicult to

identify as the lesion of tinea circinata; but although there are

often rings mthout patches, there are seldom patches without

rings. The most connnon situation in which a single jiatch of the

kmd described is seen is on the back of the hand.

A rarer atypical form is an arrangement of one ring within

another. There may be three or more such concentric rings.

Among the aty])ical forms of tinea circinata may be placed

the secondary lesions not infrequently seen on the face, shoulder,

chest, and other parts adjoining the head, when that is the seat

of ringworm. Sometimes they are seen in the exposed parts of

children living in the intimacy of family life with the patient.

The lesions take the form of rings or segments of circles, some-

times of circular furfuraceous patches, or red scaly spots. They

develop from a point of auto-inoculation and go through the

])hases already described. They are often excoriated by scratching.

This is the form of body ringworm described by Besnier under

the name " tricltophytie accessoire des tcigneux."

ReiationN v:ifh other Forms of Rintjworm.—-This question has

already been discussed in dealing with ringworm of the scalp

(see p. (iG). The lesions which are sometimes produced on the

face and neck of children suffering from that disease have just
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been described. A patch of tinea circinata may develop on tlic

back of the hand as the result of rubbing the chin when that

part is the seat of tinea sycosis.

Compllcatloiifi.—The lesions may, as the result of scratching,

be infected with pus cocci and other pyogenic organisms.

Occasionally some of the neighbouviu" lymphatic glands may

be slightly enlarged.

Symptoms.—Tingling and itching is the only subjective symptom

caused by tinea circinata. These sensations are most pronounced

in the eai'Iy stage of the development of the lesions.

Course and Termination.—The afi'ection alwaj's tends naturally

to recovery. The fungus after a time ceases to grow for want of

nourishment.

The disease if untreated may last for some weeks or even

months, its greater or longer duration depending on the virulence

of the fungus, as well as on the fitness of the soil for its growth.

Jrnmitnity.—There is probably no real immunity in regard to

tinea circinata, but a hard dry skin is an effective if not an absolute

protection against it.

RINGWORM OF THE NAILS.

The nails are sometimes attacked by the ringworm fungus. The

parasite which chooses these structures for its point of attack is

mostly of the large-spored species and belongs to the "ectothrix"

variety. The finger nails are the most common situation, but those

of the toes are sometimes attacked. The affection may or may

not co-exist with ringworm in other regions of the body. As an

uadependent condition it is perhajjs most frequently developed in

nurses who have charge of children suffering from ringworm. The

fungus works its way into the substance of the nail, setting up

intiammation of the matrix. The nail becomes thickened, dull,

uneven, and brittle. ExfoHation occurs, and under the free border

a mass of disintegrated nail structure is seen. In this the fungus

will be f(.)und.

There is nothing characteristic in the changes produced in the
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nail l>y the ring-worm parasite, and without the microscope it

would be impossible to distinguish the effects of that fungus from

those of favus or psoriasis.

In view of the large amount of scratching caused by ringworm

of the scalp and body, which is so common, there must, in

persons not addicted to the use of the nail brush, be a constant

lodgment of parasites under the nails. It is somewhat remarkable,

therefore, that ringworm of the nails should be so rare as it is.

Itesnier thinks that a pre-existing pathological condition, such as

eczema, psoriasis, or traumatism, is required for infection to take

RINGWORM OF THE PALMS AND SOLES.

A peculiar form of ringworm sometimes attacks the hands

and feet, the palms and soles being the parts especiall}' liable to

invasion. The affection first shows itself in the form of vesicles,

which enlarge so as to give rise to blisters. These break, leaving a

bare pink surface, which soon becomes dry and scaly and continues

to spread at the edge, whicli is formed by a collarette of thickened

epidermis. The appearance of the lesion is accompanied by con-

siderable itching, and this usually j^ersists at the raised edges.

The aft'ection is of indefinite duration ; Moukhtar,* of Constanti-

nople, who first called attention to the form, mentions cases which

had lasted six years. The fungus is found in the fluid of the vesicles

and in the epidermic scales.

ECZEMA MARGINATUM.

This affection, which would more appropriately be termed

" tinea marginata," is altogether distinct in its nature from eczema

;

it is a form of ringworm differing in its clinical appearances and

mode of evolution from tinea circinata, but caused by a parasite

of like kind. The most marked point of difference is its localisa-

tion. Tinea marginata affects parts of the skin that arc usually'

covered—particularly regions in which the epidermis is soft and

moist and in which a considerable degree of warmth is maintained

» Ann (le Hrrm. et Ar Syi-h,, v,.]. iii.. ISOi.
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by the close apposition of surfaces, as the groin, perineum, inner

parts of thighs, axilla', and under the breasts in stout women.

The lesions begin like those of tinea circinata, but the rings

spread more rapidly and run more freely into each dtlier,

producing a more broken contour and covering a larger area.

The centre is often fawn-coloured, and usually moist, but some-

times seal}'. The most distinctive feature of these lesions is

the border, which rises abruptly from the hoaltliy skin, and

is broader than that of tinea circinata ; hence the designation

" marginata." The borders are scaly and mostly rough with papules.

One or more rings may form aroimd the original one, traces of

which may continue to be visible within the enclosure. The whole

jirocess is more activel}' intlanunatory than in other forms of ring-

worm ; it often assumes an eczcmatoid character, free exudation

taking place, with subsequent abimdant scaling and crustation. So

marked indeed is this tendency, that Jaraieson describes the affec-

tion as " a compound of eczema and tinea tonsurans "
; and goes on

to say: "Either this condition has developed out of a pre-existing

eczema intertrigo, or an eczema becomes superadded."

In its typical form, tinea marginata starts from the groin or

the outer surface of the scrotum, and the corresponding surface

of the thigh, and may spread backwards over the gluteal region

between the nates up to the sacrum, or upwards in front over

the belly, or downwards along the inner side of the thighs.

The affection is not altogether rai-e in Great Britain ; but it is

much more common m tropical climates (India, Burma, China),

where also it is far more severe than in Europe. It always gives

rise to much itching and discomfort, and sometunes to severe

pain. It has no natural tendenc}' to ciu'e, and is very refractor}'

to treatment. It often lasts for j'ears.

Tinea marginata is often met with in the axilla. It is remark-

able that the fungus, however luxuriantly it grows, never attacks

the hair of the pubic or axillary regions. The fungus is said to

be of the " ectothrix " (large-spored) variety. In the early stages

of the disease the m^^celiuui is very abundant, but it is not easy



78 RINGWORM.

to discover. Thin says that tinea inarginata is never endemic in

a I'aniily or school, and is practically not contagious.

TINEA OF MUCOUS MEMBRANE.

The nnicous membrane of the vulva may lie attacked secondarily

in cases of tinea marginata : in this case the itching is often very

distressing, and the parts may become acutely inflamed and

excoriated, and afterwards thickened by scratching.

The mucous membrane of the mouth is occasionally aftected

by extension of tinea circinata situated on the face ; cases of this

nature have been reported by Robinson and Cutter.* A case of

primary^ ringworm of the raucous membrane of the ujouth has

been reported b}" A. Giletti ; t as this case is, as far as I am

aware, unique, I give it here in detail.

The patient was a man aged twenty-four, of robust health

and dark complexion. The uuicous membranes were normal and

red, except that of the mouth, in which the following changes

were observed :

—

1. Over the whole mucous memln-ane of the free border of

the lower lip there was an eruption, with dry continuous scales,

dirty yellow m colour, terminating towards the angles of the mouth

in groups of punctiform elevations like heads of pins, distinct from

each other and whitish in colour. The scales could be detached

easily enough and exposed the underlying nuicous membrane,

covered with a thin whitish epithehal layer, dry and adherent

and riddled with nmnerous tiny holes, through which could be

seen normal nuicous membrane.

2. The nmcous membrane of the floor of the movuh and the

gums was the seat of a special whitish eruption, constituted in

part b^- elevations of various dimensions—some punctiform, others

miliary, isolated, and scattered in varying abundance among Hliform

raised lines, interwoven in divers manners and spreading over the

* DcrmatologiuJ Society of New York, 1893.

t Tricotilinsi inimitiva (Ulla miiiosa boccalc. Torinu, v., 1893. Analysed by

(J. Ciurrocchi, Arthivio Italiano di Ulologia, July 10, 1X96.
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whole surf^xcc of the mucous ineiiiliranc. These elevations wei-e

not soft to the touch, and on scratching were so resistant that

the detachment of the diseased epithelium from the underl3'ing

tissue gave rise to slight bleeding. There was no trace of erup-

tion on the mucous membrane of the internal surface of either

lip, except towards the angle of the mouth. The corresponding

mucous membrane of the gums on their inner and outer surfaces

was normal and red. The whitish eruption extended internally

over the mucous membrane of both angles of the jaw, over the

sides of the soft palate on to the hard palate.

3. The mucous membrane of the hard palate over almost the

whole of its extent was covered by a network of whitish threads.

The mucous membrane of the pillars of the iauces, the tonsils, the

tongue, the pharynx, and the nose was normal. There was no

sensation of pain or itching, and no disorder of taste. Micro-

scopic examination of scales from the Hp and of epithelium from

the floor of the mouth and the palate, gave the following results

:

—(1) In the scales from the lips there was an abundance of spores

of hj'phomj'cetes, arranged in chains of three or four together in

some pol vgonal cells, and in others arranged in numerous masses

;

the spores were less numerous in the deeper cells ; on separating

one cell Irom another, there could be seen cylindrical uniform

myceUa, with dissepiments at varying distances, some of their

bifurcations bearing refractory spores. (2) In the epithelium there

were seen spores of hyphomycetes in smaller number, with shorter

mycelia fragmented between cell and cell.

Giletti discusses in great detail the differential diagnosis of the

affection which he describes, and those more or less resembling it,

such as buccal leukoplakia, mucous syphilides, mercurial stomatitis,

and thrush, concluding, from the clinical as well as the micro-

scopical appearances, that it was a case of primary ringworm of

the mucous membrane of the mouth. Giletti appears to me to

have proved that the affection was of parasitic origin, but whether

the parasite was one of the fungi concerned in the production of

ringworm may, perhaps, be open to doubt.
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CHAPTER IX.

RINGWORM OF THE BEARD.

Ringworm of the beard {tinea sycosis) is not uncommon in

England. It is propagated by contagion, the immediate source of

which is generally the barber's shop. The medium of infection is

probably the brush. It may also be conveyed by direct contact

with a human being or with an animal on whose integument the

fungus has become implanted.

Age and se.r.—Ringworm of the beard, in the strict sense,

affects only adult men. It occurs most frequently in early man-

hood, and is rare after middle age. The chin and side of the

face may, however, be the seat of tinea circinata at any age and

in either sex.

Incubation.—The incubation period is from three to ten days.

Forms of the disease.— Before we proceed to consider the

clinical appearances of ringworm of the beard in detail, a general

indication of the various forms in which it may be met with will

help to make the subject clearer.

As a preliminary, it will be well to eliminate a spurious form

of the affection in which the epidermis alone is attacked, tlie hair

being untouched. This condition is not ringworm of the beard

in the true sense, but ringworm of the skin of the beard region.

In like manner the eyebrows are sometimes the seat of ringworm,

but the disease does not attack the hairs of the part. In both

instances the affection is ordinary tinea circinata developed, by an

accident of localisation, in a part of the skin that happens to be

hairy. True ringworm of the beard occurs, broadly speaking, in

three well-marked types—(1) a drj' form in which the hair itself

is exclusively or chiefly affected ; and infiammator}' forms involving

both skin and hair, divisible broadly according to the intensity

and extent of the process into (2) superficial ; and (8) deep.
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These forms used to be regarded as varying degrees of the same

process, but Sabouraud * has brought forward evidence whicli

tends to show that they are caused by parasites of different s[)ccies.

This indefatigable worker has also studied the affection from the

clinical point of view with great care and with the unequalled

abundance of opportiniity offered by the St. Louis Hospital. The

following description is mainly founded upon his observations and

researches.

The dry form is characterised by slight desquamation, together

with a "goose-skin " appearance of the affected surface, produced

by a heaping up of epidermic cUbris at the orifice of each follicle

into a little cone. From the top of each cone there projects the

stump of hair which is usually thickened and discoloured, being

greyish in its aerial, and chalky white in its dermic, jjortion.

The stump breaks off close to the root on attempted epilation.

The diseased hairs are scattered about in little patches, or singly,

among the healthy hairs. If the disease involves the epidermis,

some fragmentary traces of rings, like those of tinea circinata,

scaly, greasy, and slightly raised, are discoverable. There is no

sign of inflammatory reaction throughout. Some itching is

usually complained of. The affection is very slow in its course.

On microscopic examination it is seen that the parasite

occupies not only the hair, but its follicular sheath. The former

is completely infiltrated with large spores arranged in linear series,

while in the sheath the slender mycelial filauients weave a net-

work around the hair in which it is curtained, " as in a cage."

The superficial inflammatory form of ringworm of the beard

is characterised by small, scattered patches of epidermic exfolia-

tion, which look as though they had been produced by the

application of a blister-, or by a slight burn. The surface of the

patch is moistened with a slight serous exudation, condensed

here and there into a j^eUow bead, which can be seen clinging

about the lower part of a hair. In a few isolated spots tiny

follicular abscesses may form. There is scarcely any appreciable

* Lcs Trichophyties Hiimaines, Piiris, 1801. p. 184 ct scc|.
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thickening of the skin; alter a time inchn-ation can he felt at

several points lielow the skin, especially on the chin, where they

give the sensation of small hard foreign bodies. Abscesses some-

times, though rarely, develop at these points as the result of

Tnierobic infection, but they generally undergo resolution. The

diseased hairs, which are generally pretty numerous, are scattered

about; they are thickened and greyish, and break on being pulled

out. On microscopic examination, the hair is seen to be sur-

rounded near its root by a parasitic sheath, composed of abundant

mycelial bundles and lai'ge spores. This form of ringworm of the

beard is, according to Sabouraud, not seldom accompanied by

circinate lesions on the skin ; or some one in the patient's imme-

diate environment may be found to be the subject of tinea circinata.

In such cases the rings are large—as much as four or five inches

in diameter—and their border presents an appearance similar to

that of the jJatches of exfoliation described above.

The third t^^pe of ringworm of the beard is charactarised b}' a

more marked degree of inflammation. It corresponds to the con-

dition known as kerion, which occurs as a complication of ring-

worm of the scalp (see jx 65). To this form of ringworm of the

beard the name of " Sycosis " should, in the opinion of Besnier

and Sabouraud, be restricted. Its characteristic feature is the

formation of patches of suppurative folliculitis, in which the

purulent collections are agminated, sometimes in masses of con-

siderable size. Sabouraud says that this form of ringworm of

the beard is, in his experience, of more frequent occurrence than

either of the others, amounting to UKn-e than tilty per cent, of

all the cases.

As seen in Great Britain, the most common form of ringworm

of the beard, in ray own experience, is one corresponding in its

main features to the superficial inflammatory type described by

Sabouraud. The initial lesion is a red, scaly spot, which quickly

enlarges and forms rings or patches, in the same way as in tinea

circinata. l''ustulcs develop around the hairs in these rings and

patches, and I bus radi pustule has a hair growing out of it. The
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hairs are often withered-looking, and can be pulled out without

causing pain. By confluence of lesions a considerable area may bo

affected. The kerion-like form of the affection is rare. In this

form the inflammatory process is more severe, and spreads rapidly.

The follicular abscesses may be so large, and so close together, as

to look like a mass of boils. There is brawny inflltration of the

skin of the chin and sides of the face, the surface of which is

red and glistening, thrown up here and there into irregular lumps,

hard to the I'eel in the mass, but with soft points here and there,

and is thickly studded with hair-pierced pustules, and with holes

trom which a j-ellowish viscid fluid exudes, and which mark the

oririce of follicles trom which hairs have fallen out. Often,

however, the hair is loosened, but as a rule it is not otherwise

ciamaged except in long-standing cases. At other parts, isolated

pustules may be seen. The lumpy masses are sometimes covered

with crusts, removal of which exposes a tig-like surface. The

suppurative process may, however, be suHiciently severe to destroy

the follicles, leaving permanent scars on which no hair can grow.

Kaposi refers to very severe forms of the disorder characterised

by diffuse infiltration of the skin, suppuratmg ecchymoses, subcu-

taneous h;\3morrhages, and confluent abscesses. After the opening,

the skin presents the aspect of a strainer or a hone^'comb. He

states that in some cases he has witnessed the development of

nodular tumours, with smooth or papillomatous surfaces, " analogous

to carcinoma."

According to Besnier, sycosis—by which term he designates the

kerion-like process \\\ ringworm of the beard—is ver}^ rare as a

primary condition. He says, that in the very numerous cases of

that aft'ectlon which he has observed in the course of many j-ears,

he has never met with one in which the disease was of the kerion

type from the first. The condition, in his exi^erience, was alwa3^s

developed at a more or less advanced stage of ringworm, and the

supervention of the complication has always appeared to be related

to the use of irritants, or to neglect.

The only subjective syriiptom in the milder forms of the disease
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is itching, but in the kerion-likc conditions there is generally

considerable heat, tension, and tenderness, sometimes with throb-

bing pain.

The disease may be associated with ringworm in other situations.

Auto-inoculation of the back of the hand not infrequently results

from rubbing a diseased chin with it ; infection has been known

to be conveyed from the perineal region, which was the seat of

tinea marginata (Crocker).

The fungus which causes ringworm of the beard is large-spored,

and is said by Sabouraud to be a trichophyton of the "ectothrix"

kind. This fungus he believes to be exclusively of animal origin,

and as already said, he considers that he has identified three

species, which he holds severally accountable for the three types

of the disease which he describes, the dry form being caused by a

parasite from birds, and the other two by parasites derived from

horses. In regard to this theory as to the source of the fungi, I

have only to say that it appears to inc to be not proven. Ex-

haustive as were Sabouraud's microscopical and cultural researches,

the clinical material on which he bases the view above referred to

is decidedly scanty. I may add that my own clinical experience

makes it difficult for me to believe that in every case of ringworm

of the beard the parasite has been derived even indirectly from

animals.
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CHAPTER X.

DIAGNOSIS AND PROGNOSIS.

The clinical appearances of ringworm of the scalp or body are so

distinctive that a diagnosis can generally be made offhand in

the earlier stages of the disease. Difficulty now and then arises

later when, as sometimes happens, the lesions caused by the

fungus are disfigured and, it may be, hidden by others of different

aspect, which are the result of scratching, inoculation of pus

cocci, or irritant apphcations. At a still more advanced period

in cases of scalp ringworm the pathological record is obscured

and almost lost in a waste of scaliness extending all over the

head, and showing at first sight no trace of any characteristic

feature. Again, in cases of disseminated ringworm, it is by no

means easy to decide whether the disease has been completely

rooted out or still lurks among the seemingly healthy hair,

making the child a source of infection all the more dangerous

that it is very likely to be overlooked. The consequences of errors

in the diagnosis of ringworm are so serious to all concerned

that it is worth while to consider in some detail the points

that shoidd guide us to a right conclusion in this matter. It

will be convenient for this purpose to take the several forms of

ringworm separately.

RINGWORM OF THE SCALP.

Diagnosis.—A typical case of ringworm of the scalp presents

characters so obvious and so distinctive that the experienced British

matron of the lower social strata recognises it at a glance. The

round, scurfy patch, bristling Avith twisted, thick, lustreless stumps

of broken hairs, forms a picture which, once seen, can hardly be

mistaken for anything else. In cases as to the nature of which

there is any reasonable doubt, the problem may generally be
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.siiiiplitied li)' tlie cliiiiiiiatioii of tlioso in which the patient is

ovor tiio ringworm ago, or in which the note of the disease— the

characleristic stump of Uighted hair-—is not discoverable. " No

broken hair, no ringworm," is an axiom of diagnosis. Hut before

it can bo positively declared that there is no broken hair, rigorous

search for it nuist have been made. The practitioner cannot bo

too careful in his examination, for there may be but one or two

broken hairs, and in a thick head of hair it may be almost as

difficult to find as the proverbial needle in a bottle of hay. The

examination should be conducted in a good light, with the help of

a lens, and it should be not only minute but methodical, for it

is essential that no part of the scalp should escape scrutin3^ In

boys the surface can be explored by passing the hand slowly

through the hair " against the fur " ; in girls it is necessary to

part the hair with both hands, making, as it were, a series of

furrows through the thickness of it, and proceeding thus systematic-

ally till every part of the scalp has been laid bare. The process

is tedious and troublesome, but it is neither honest nor politic

to scamp it. In cases in which there is reason to suspect that

ringworm is present in what may be called a latent form, it may

be well to advise that the hair be kept short until repeated

examinations have satisfied the practitioner that no trace of the

disease exists.

As already said, the only cases in which a difficulty is likely

to arise in the diagnosis of ringworm of the scalp are (1) those

in which the disease is present in the so called "disseminate"

form
; (2) thosQ in which the lesions produced by the fungus are

to a considerable degree masked by complications of one kind or

another ; and (3) those in which the characteristic features of

ringworm have come to be almost obliterated by long action of

the various processes set up by the fungus itself and by the

microbic auxiliaries which often assist its ravages.

(1) In disseminate ringworm presumptive evidence of the

strongest kind is furnished by the broken hair, and conclusive proof

by the microscope, Avhich shows the fungus preying on the hair.
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For this purpose the suspected hair should be freed from any

extraneous material that may be sticking to it by soaking for

half an hour or so in liquor potass;\j (B.P. 7-10 per cent.). Or

the following method, recommended by Jamieson* may be

employed :

—

"Several of the suspicious hairs are placed on a slide with a

few drops of liquor potassffi. The slide is next warmed over the

flame of a spirit-lamp for twenty seconds, and the hairs are at once

thereafter transferred to a watch-glass containing distilled water.

From this they are convej'ed to a fresh slide on which a drop of

glycerine has been })laced, and a cover-glass laid on. This renders

the parasites plainly conspicuous, and the specimen can be pre-

served indefinitely for reference or comparison. If epidermic scales

are to be examined, these are in like manner placed in liq.

potassse, and the slide is heated. The liq. potasste is then drawn off

by means of a slip of blotting-paper, and distilled water dropped

on and again removed several times. Thus the scales are washed

free from the alkali, and, like the hairs, can be moimted and

examined in glycerine."

On examining it with the microscope the hair will be seen to

be bent like a green stick, while its free end is frayed. With a

power of from two to three hundred diameters spores and my-

cehum can be seen lying around and within the hair, according

to the species of the fungus. The details of the arrangement of

the fungous elements wiU be seen more distinctly if the method

of staining described at p. 39 be used. The fungus, as alread}' said,

is, in the great majority of cases of ringworm of the scalp, of the

small-spored kind (Figs. 1, 2, 3, and 4), but occasionally it is large-

spored (Figs. 17 and IS). For a description of the microscopic

appearances of these parasites the reader is referred to p. 42 et seq.

(2) When as the result of scratching, the application of irritants,

or secondary infection by micro-organisms, a condition resembling

eczema or impetigo has been set up, there may be great difficulty

in recognising the true nature of the disease. Inquiry into the

* Op. cit., p. 555.
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mode of evolution of the lesions will, however, guide the prac-

titioner to ;i correct interpretation of the phenomena. In eczema

there is, or has been, " weeping," a S3'mptoin altogether foreign to

ringworm ; moreover, the patches of eczema are irregular in shape,

and have not the sharply defined border of the ringworm patch

;

further, itching is much more marked in eczema than in ringworm.

Lastly, but by no means least, the characteristic stumps arc

conspicuous by their absence in eczema.

In the same way an impetigo, in which no broken hairs project

from the tops of the pustules, may safely be assumed to have no

connection with ringworm. Lesions caused by pediculi will be

traced to their true cause by the presence of the insects or their

nits. Pustular pediculosis may further, according to Fox, be dis-

tinguished from " ectothrix " ringworm of the scalp by the fact

of its spreading out excentrically, rounded parent and satellite

areas being produced.

(3) In very chronic cases, in which the whole or greater part

of the scalp is dry and scaly, it is not always easy to say whether

the condition is the result of ringworm or of old-standing seborrhcea

eczema, or j^soriasis. Here, again, the absence of the characteristic

stubble enables the practitioner to exclude the three last-named

conditions. There are other points which serve to differentiate

them from ringworm. Thus in seborrhea capitis the scaliness is

not in patches, as it is in ringworm, but in one large crusty sheet,

which occasionally forms a kind of cone on the head. Again,

though there may be loss of hair in seborrhcea, this gives rise

not to stubble but to thinning.

In the dry, as in the more recent stages of eczema, the patches

are not circumscribed.

As for psoriasis, it is seldom confined to the scalp ; but even

when it is, the scaliness is generally far greater than it is in ring-

worm, and the scales are of a peculiar silvery whiteness, and not

infrequently the scales are so dense as to form " cakes." In

psoriasis, too, falling out of the hair is exceptional, and no stumps

arc visible.
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In some cases of inveterate ringworm, in which the whole scalp

is covered with dry scjxles, it may be difficult to find the character-

istic stumps in the mass of heaped-up epithelial refuse. With

perseverance, however, they may be discovered. A condition of

scaliness resembling dry eczema sometimes follows the cure of an

obstinate ringworm, and it is important to know positively whether

the disease has completely ceased and determined. In such cases

the chloroform test, which we owe to Sir Dyce Duckworth,* may

be useful. The following is the method :

—

When a hair from a case of tinea tonsurans of the head in a

child is placed on a glass slide, and a few drops of chloroform are

added so as to float it, on the evaporation of the chloroform the

hair, if still containing spores, or if its fibrous structure has broken

up by the action of the parasite, becomes a chalky white. A hair

from a case of dry chronic eczema, or one affected with favus,

presents, when similarly treated, no such appearance. When the

hair is fair the white appearance is less distinct than when dark

or reddish.

Alopecia areata is sharply distinguished from ordinary ring-

worm of the scalp by the billiard-ball smoothness of the bare

patches, within the area of which there are no stumps and no scales.

The short hairs occasionally found at the edge of a spreading patch

of alopecia areata are not twisted and bent, and are shaped like a

note of exclamation (!), so that they are not likely to be mistaken

for the broken hair of ringworm. " Bald ringworm " (tinea de-

calvans), however, can be distinguished from alopecia areata only

by th3 fact of its having begun in scaly patches and by the

presence of the fungus in some broken hairs at the edge of the

patch. Sometimes the affections are practically indistino-uishable.

Some authors, as already said, regard the common form of alopecia

areata and tinea decalvans as synonymous terms.

From imjyetigo contagiosa pustular ringworm is differentiated

by the fact that the pustules in the latter each surround a hair.

* St. Bartholomew's Hospital Kepoits, 1873. See also Behrend, Trans. Internat. Jled.

Coninress, ISS-l.
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Prngnosis.—llingworm of the scalp, if left to itself, may last

for years ; but as a general law, to whicli there are but few

exceptions, the disease wears itself out as adult life is reached.

By proper treatment the disease can generally be cured within

a reasonable period, but the practitioner will do well in a given

case not to commit himself to any detinite limit of time. In

cases of no extraordinary severity, the treatment may have to be

continued from three to six months ; in chronic cases for a year

or so, and in exceptionally obstinate cases for a much longer

period. The small-spored fimgus which causes about 90 per cent,

of the cases of ringworm met with in London is far more diffi-

cult to deal with than the large-spored parasite, a circumstance

which accounts for the failure in England of methods i'ound

successful elsewhere.

In tinea decalvans spontaneous cure often takes place within a

few weeks ; it is in cases of this form that the marvellous cures

wrongly credited to quack remedies occur.

As to the consequences of the disease, in the majority of

cases there are none whatever. The hair grows as abundantly as

before, except when the inflammation has been severe enough to

destroy the hair follicles, when a few bald spots will be left.

TINEA CIRCINATA.

Dia(jnosis.—The lesions of body ringworm are so characteristic

that they at once suggest the nature of the disease ; this, however,

can be certainly established only by microscopical examination. Occa-

sionally psoriasis in process of involution, when there are only a lew

wavy lines of erythematous redness left, may look like broken rings

of tinea circinata. The symmetrical distribution of the lesions, and

the fact that the knees and elbows are, or have been, aftected, are

points that should lead to the identification of psoriasis. Jamieson

describes a recurrent syphilide, sometimes seen on the fi\ce in the

tertiary stage, which he thinks might suggest tinea circinata; in

such a case the presence of marks of syphilis elsewhere, the

aujcnability of the condition to the treatment approjiriate to that
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disease, and the absence of the fungus, will show the nature of

the eruption.

From seborrhojic eczema tinea circinata is differentiated h\ its

sharply-defined border and more complete ring, and, of course, b}'

the presence of the fungus ; from favus b}- the absence of the

characteristic yellow cup-shaped crusts and the microscopic differ-

ence of the parasites ; and from tinea versicolor b}^ the absence of

the peculiar brown uniform discoloration with branny scalincss

and the asymmetry of its distribution.

From herpes cii'cinatus, particularly as seen on the back of the

hand, tinea circinata is generally said to be distinguishable by the

fact that it does not affect both sides. Besnier, however, insists

that real herpes circinatus (which he says has nothing to do \yith

erythema multiforme) is neither bilateral nor sji'mmetrical ; the

point of distinction is that tinea circinata, even when most pro-

fusely vesicular, as it generally is on the forearm and the hand, is

not accompanied by the hyperassthesia characteristic of herpes

circinatus. Moreover, it does not cause enlargement of glands,

and is very tolerant of irritants.

The discovery of the ringworm fungus will, of course, establish

the diagnosis of tinea circinata in doubtful cases, but this is much

more difficult than in the case of ringworm of the scalp. The

parasite should be looked for not only at the seat of the lesion,

but among the epidermic scales immediately around the patch. It

is important that the fungus should be looked for among the

dry elements. In such cases the advantages of the method of

staining described at p. 39 are particularly marked.

Prognosis.—Tinea circinata tends naturally to self-extinction.

The life-history of a particular lesion does not usuall}' extend

be3-ond a few Aveeks, and the affection, as a whole, lasts only a

month or two. By proper treatment it can be very speedily cured.

RINGWORM OF THE BEARD.

Diagnosis.—Ringworm of the beard has first of all to be dis-

tinguished from sycosis proper (folliculitis due to microbic infection).
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the differentiating points being that it begins in a circinate, scaly

patch, the pustules are conical, and stand out on an inflamed

and markedly uneven surface, and broken hairs may usually be

foinid on careful examination. Tinea barba) may be a more acute

affection than sycosis ; it spreads more rapidly, and gives rise to the

formation of characteristic lumps more quickly than in the non-

trichophytic disease. The essential difference between the two,

however, is the presence of a fungus in ringworm of the beard

which is not found in sycosis.

Eczematous folliculitis, which in some subjects resembles ring-

worm of the beard, is differentiated from it mainly by the fact

that it extends beyond the limits of the beard region, and that

a serous discharge is an unfailing feature in some stage of the

process.

The broken hairs are sometimes shorter than those seen in

ringworm of the scalp, and can usually be extracted without

breaking. The tissues about the broken hair should be scraped,

and the material thus obtained examined microscopically.

Prognosis.—Ringworm of the beard can always be cured by

suitable treatment, but it may take some time thoroughly to

eradicate the disease.

RINGWORM OF THE NAILS.

Diagnofiis.—The diagnosis of this condition can be made only

by microscopic examination. A presumption of the parasitic nature

ot the disease may be established by the existence of ringworm

lesions elsewhere. The fungus may be found in the disintegrated

material under the nail, and sometimes on the hairs of the

dorsum of the phalanx.

For an account of an elaborate microscopical and cultural

investigation of nail ringworm the reader is referred to a paper

by MM. Box and Calavielle, of Montpellier, presented to the Con-

gress of Nancy.*

* Jm/rpeiidiiiiec Ma/icale, Sept. 2. ISOG.
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Prognosis.—The comlitioii can always bo cured by appropriate

treatment.

TINEA MARGINATA.

The diagnosis of tinea marginata can be made positively only

with the help of the microscope, though the circinate outline and

bluff, bold margin of the lesions are suggestive.

The diseiise shows less tendency than tinea circinata to spon-

taneous extinction, and is somewhat refractory to treatment.
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CHAPTER XI.

TREATMENT.

Ringworm varies very greatly in its amenability to treatment,

a patch even on the scalp being sometimes cured almost at a

stroke by the apphcation of iodine, while . in another case the

fungus may defy the most scientifically directed and persevering

therapeutic attacks. The difference is due to several causes, the

chief being the nature of the parasite which is the root of the

evil. Of the two great varieties of fungi— small-spored and

large-spored— which concern the clinician, the former is easy

to recognise, but usually difficult to get rid of while the

latter is difficult to find, but when found can generally be

rooted out with comparatively little trouble. But there are

certain circumstances which in both cases may materially

increase the difficulty of effecting a cure. The quality of the

hair and skin is in certain cases in some way specially

adapted to the growth of the fungus, which accordingly

nourishes there with extraordinary luxuriance; this is particularly

observed in children with fine fair hair and delicate skin. Neglect

may enable the fungus to strike deeper root than it otherwise

might have done, and may further lead to troublesome compli-

cations. Lastly, the tissues may by injudicious ti-eatment be, as

it were, goaded into a state of active rebellion, which has to be

subdued before the ringworm can be cured, and wliith when

subdued may leave behind it chronic thickening and titlicr condi-

tions, which protect the fungus against the action of therapeutic

agents.

Ringworm, being purely a local disease, can be cured only by

local remedies.

It will be convenient to discuss the treatment of the principal
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forms of ringworm in the order of their clinical importance. King-

worm of the scalp will accordingly be dealt with first ; next ringworm

of the beard ; and lastly, ringworm of the body (including the

perineum and axilla, the nails, and the mucous membranes).

RINGWOKM OF THE SCALP.

It may appear to be supertluous to begin b}' advocating careful

treatment of this affection, in however mild a form it may occur.

Yet the average parent is a little prone to make light of it

;

hence it is too often neglected, and an infection which might

easily have been stamped out in the beginning, runs riot over the

head. Even medical practitioners are sometimes inclined to apply

the laissez /aire principle to the treatment of ringworm, which

they profess to regard as simply a happj^ hunting-ground for

dermatologists. This opinion is b}^ no means confined to the rank

and tile ; it has found expression in high places. One of these

utterances is so characteristic that I cannot refrain from quoting

it. Addressing a provincial medical society a year or two ago,

Dr. Goodhart, speaking of certain diseases which he considei'ed

to be overtreated, delivered himself as follows :

—

" With some trepidation, too, I am inclined to say that a very

different disease is made more of than its importance deserves,

and that is ringworm. I never now attempt to treat it, I send it

on to the dermatologist. 1 cannot cure it, and very often he

cannot. And sooner or later it is taken out of his hands, and

either left alone, or treated with ink or Condy's fluid by the

herbalist, who then, having made to himself friends of the

mammon of unrighteousness as far as he deems judicious, calls it

cured, and thenceforth the child is let loose again upon society.

I often wonder when I hear of a child with ringworm of a year's,

or perhaps two years' standing, and, of course, kept out of school

and away from his companions all that time, what would have

happened to his associates, equivalent to the harm that has accrued

to the child and his attendants from the treatment that he has

undergone. Honestly, I should very much like to see the parable
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of the tares and the wheat applied to this disease under scientific

observation. To start with, no doubt the sheep and the goats

—

I mean myself and the dermatologist ; no, I beg pardon, the

dermatologist and I—should differ as to the prospects of the harvest,

I not expecting in the end to have much of the tares to deal with,

he not much of a field of wheat. Anyhow, I am quite sure of this,

that we should hear much less about ringworm—whether for the

good or evil of the community I will not attempt to decide—if

mothers had not got it into their heads, quite erroneously, that it

is a dirty disease. Not long ago I was seeing a baby that had

scurvy rickets, and the father was bemoaning the hardness of his

luck, that, whereas he had always considered his family as a

particularly clean one, one child had recently had ringworm, and

now another had got scurvy."*

Dr. Goodhart adds: "This is a very fair confession for me as

a physician." As the particular " Umitation of medicine " to which

he refers is clearly intended to be placed to the discredit of the

dermatologist rather than the physician, it ma)' be hinted that it

is easy to confess the faults of other people. But has not the

harmless necessary dermatologist some reason to complain of the

light and airy fashion in which the subject is dealt with by the

distinguished physician whose words have been quoted ? It is

implied that the dermatologist generally fails to cure ringworm,

and that his patients therefore, sooner or later, drift into the hands

of the herbalist. It is unhappily true that dermatologists—like

physicians—are sometimes unsuccessful in curing their patients,

but I venture to say that it is not true that they often fail to

cure ringworm — if they are given a fair chance of dealing

effectively with it. This, for one reason or another, they too

often do not get, and the inditferentism as regards ringworm,

which Dr. (ioodhart appears to preach, will, within the sphere of

influence of his teaching, tend to make the practice of " letting

" All Address on " Some of the Limitations of Medicine," delivered at the opening

meeting of the Session of the Medieo-Chirurgical Society of Exeter, on Friday, October

18, IS'J.i. (HeiniiiU'd h^m the Liimct, Nov. i, ISUo.)
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loose upon society " boys att'ccted with it even more prevalent

than it is now. I hold that ever}' case of i-ingworm cun be cured,

and that every case ought to be cured. The task is often a

tediou.s, and not seldom a thankless, one : but tlie victoiy will

surely be won at last by General Grant's plan of " pegging away."

The duration of ringworm must, except in the few cases in

which it is checked at the very outset, necessarily be long, what-

ever be the treatment employed, because it is difficult to extirpate

all the diseased hairs owing to their extreme fragility, and still

more difficult to destroy the fungus without destrojdng the j^apilla,

and thus making the growth of a new hair impossible.

GENERAL PRINCIPLES.

Treatment of ringworm of the scalp consists in the destruction

of the fungus and the removal of the diseased hairs. These objects

are eflected by (1) mechanical measures directed to the removal of

the epithelial debris and hair stumps, containing spores and

niycelia, and of the superficial parts of the epidermis, so that

access may as far as possible be gained to the deep-growing

portion of the fungus
; (2) by the application of parasiticide

agents, which may act directly on the fungus
; (3) by the

production of some chemical or other change in the soil render-

ing it unsuitable for the growth of the fungus, with the view

of getting rid of the fungus by causing the exfoliation of the

layers of the epideruiis in which it has taken root.

EPILATION.

In ringworm of the scalp the gi'eat difficulty of treatment is

to reach the fungus. The first thing to be done is to get a clear

field of action. The hair, over as large an area as may be neces-

sary, must be cut short and kept so. If the fungus has actually

quartered itself in its host—that is to say, if the disease is not

quite recent, strictly confined to one or two small spots, and very

superficial—epilation will be required. As many of the diseased

hairs as possible should be picked out individually with forceps.
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Not only should all the hair that is visibly diseased he removed,

but a ring of sound hair around the seat of disease, so as to isolate

the aftected area from the surrounding parts. It has been argued*

that this plan helps to spread the infection by opening the mouths

of the follicles to invasion by the fungus; but there is little

danger of such an occurrence if the skin is kept strictly anti-

septic. If done little by little and Avith due care to pull out

each hair in the direction in which it grows epilation causes but

little pain. But epilation, however carefully it is done, does not

bj' any means always suffice for the removal of all the diseased

hairs. Many of them break under the lightest touch of the

forceps, and it is hopeless to attempt to extract the roots, even

when the hair has been loosened by the application of salicylic

acid dissolved in ether. In very young children ei^ilation is not:

as a rule, advisable.

CLEANSING OF AFFECTED SURFACE.

The next step should be to open up a free way into the

interior of the follicles by clearing away obstructing fat and

epithelial debris from their oritices. For this purpose the parts

should be washed with spirit and ether lotion, which will dis-

solve fatty substances and dehydrate the tissues. It may here be

pointed out that, as water is one of the substances required by

the fungus for its nutrition, parts that are the seat of ringworm

should never be washed with that fluid ; the disease, in my opinion,

is always spread by this process. The application of antiseptic

washes is, however, permissible. A good lotion for the purpose is

salicylic acid dissolved in chloroform or ether (grs. v, ad ^j)

;

it dissolves the fat, dehydrates, loosens the hairs, and directly

attacks the fungus. By the use of salicylic acid in this form, if

applied sufficiently earl}', before the fungus has had time to reach

the deeper part of the follicle, a rapid cure maj' be effected. It

is an essential condition of sucross, however, that no fatty sub-

stances should be u.scd.

* H. A. riilsloid. Joiini. of Jnin: M,,l ./.vmv., .l;.n. '.). 1897.
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ATTACK ON FUNGUS.

Ill a recent case the application of iodine, pure carbolic arid,

or blistering tiuid, may be the means of removing a large aiiiouuL

of fimgiis which is brought away in the detached epidermis.

Where, however, the fungus has struck deeper root, it requires to

be more vigorously dealt with by the use of remedies which kill

it, or, at least, prevent its growth. In theory this is simple

enough, but in practice it is quite another matter. In the labora-

tory the development of the ringworm fungus can be prevented

Avith the greatest ease by means of iodine, acetic acid, carbolic

acid, nitrate of silver, sulphate of copper, corrosive sublimate,

chloroform, essence of turpentine, and other substances ; but even

the most powerful of these agents, used in any doses short of

such as will destroy the Uving tissues of the scalp, often fails

to exterminate the parasite in the hair follicle. One reason

of this is that when the oritice of the follicle is blocked with

epithelial debris, and when the hair itself is further jjrotected by

a dense outer sheath of scales and fungus elements, the para-

siticide agent does not reach the stronghold of the enemy. This

explanation is, however, inadequate. I showed some years ago that,

even when the skin of a dog was rubbed with coloured mercurial

ointment for weeks at a time at one spot, no staining took place at the

bottom of the follicle. From this it is clear that the fungus can

continue to grow in the lower part of the I'ollicle whatever agent may

be applied on the surface. Not infrequently the difficulties due to

causes proper to the disease are increased by the effects of previous

treatment. Thus, by the too long continued use of certain irritants, the

superficial layers of the epidermis may become transformed into a thin

pellicle, which acts as a jDrotective varnish ; or they may become

thickened as the result of prolonged inflammation.

0PENINC4 THE WAY.

Various methods of facilitating the access of parasiticide agents

to the fungus have been proposeil in addition to epilation and

cleansing the surface in the manner already described.
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Qiiin(|u;ui(l* scrapes the patches with a special curette, and in

tliis way thoroiiglily clears away scales, broken hairs, and fungiis

elements lying in the upper layers of the epidermis. Particular

care is required in carrying out this procedure not to allow any of the

material removed to fall on other parts of the head. The local

sensibility may, if necessary, be deadened by previous spraying

with chloride of methyl; inuiicdiately after the patches have been

scra[icd, the following lotion is api)lied over the whole head,

particularly over the patches:

—

R Biniodide of morciiry, grs. iij.

Bichloride of mercury, grs. xv.

'I'litunite in a mortar and di.ssolve liy iuliliiig

Alcohol (90°), 51.

Distilled water, Jviij.

iSe.Kt he places over the patches round pieces of plaster, medicated

as Idllows :

—

1/ JlinioilidL- (if mercury, grs. iij.

Bichloride of mercury, grs. .\v.

Simple plaster, 5viij.

liy means nf these plasters the iufectiiiu is prevented from spread-

ing and the remedy is kept in contact with the iungu.s. The

chdd's head is covered with a linen cap, the whole dressing being

kept on for forty-eight hours ; then the plaster is removed, the

head is thoroughly soaked, and the mercurial lotion above referred

to rubbeil in over the whole scalp. Plasters are then applied as

before, and the wlmle procedure is repeated every two days till a

cure has been effected.

If the affection proves obstinate, epilation may be practised a

second time, and the patches may once more be curetted.

(^uincpiaud says that this method properly cajried out does

not usvially cause irritation ; there is sometimes a little redness,

which, however, (|uickly disappears. If iu rare cases small

' Intornutiniuil Conf^rcss of IK'rmatoKigy, I'iiris, IbbO.
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pustules develop, this complication can be prevented by lessening

the strength of the lotion and medicated plaster. Quinquaud states

that in the first year that this treatment was used niethodicall}'

in the school for children affected with ringworm connected with

the Hopital Saint-Louis the number of cases cured was 120, the

average in preceding years having been ten. The duration of

treatment ranged from three to live months. Quinquaud attaches

the greatest importance to the regularity with which the treatment

is carried out ; and I may be permitted to express the opinion

that it is to this that the success of the treatment is mainly due.

A large proportion of the disappointments and failures which

occur in the experience of every one avIio has to deal with

ringworm is due to interruptions, almost inevitable when the

disease has to be treated under the ordinary conditions of

out-patient hospital or private practice.

A curette for scraping ringworm patches has also been devised

by P. Colombini,* of Rome. He states that the use of his instru-

ment gives rise to so little pain that even young children bear it

well. Where a local anajsthetic appears to be indicated he applies

chloride of methyl, cocaine, or guaiacol before the operation. The

scraping should not be limited to the patch, but the epidermic

layers around the visible lesions, to the extent of about half an

inch, should also be removed, so as to isolate the focus of disease.

Colombini joins his testimony to that of Quinquaud, to the eftect

that the only sign of irritation set up by the scraping is a trifling

local redness. The curette should be disinfected after use, the

epithelial debris being carefully removed from the teeth of the in-

strument. After scraping, the parts are washed with an abundance

of some antiseptic soap, e.g. salicylic acid ; they are next painted

freely with the following:

—

R Pure carbolic acid, grs. xxx.

Powdered camphor, 51.

Ethereal tincture of iodine, 51.

* " Nuovo Raspitore per la Ciira delle Ti-icofizi \" Estratto dal Siipplcmcnto nl

PoHcUnico, Anao 1896.
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Afterwards the following is applied :

—

Jji Pure carbolic acid, 51.

Pure iodine, 5i.

Flexile collodion, ^iss.

For this latter application may be substituted traumaticin, to

wliich have been added 5 grammes of pure iodine ; or the follow-

ing :

—

\}. White gelatine, 5iss.

Glycerine, 5ijss.

Water, 5vi.

Heat in a bain-marie, and shake up witli

Pure carbolic acid, grs. xv.

These applications form an antiseptic coating, which, in addition

to its parasiticide action, excludes the air and thus prevents

the growth of the fungus.

The washing with hot water and soap and the application of

the lotion and of the varnish should be repeated every morning

;

the scraping should be done at first once, or at most twice, a

week, and afterwards at longer intervals.

Ambrosi* suggested the use of the galvanic current as a means

of increasing the penetrative power of parasiticide agents ; and

electrolysis has been employed for the same purpose by Cantrell.f

Pulsford X has used the current in connection with an aqueous

solution of the bichloride. A sheet of lint saturated in a 1 to

1,500 solution was placed upon the scalp and pressed in contact

with the diseased area by the positive pole of the battery. The

other pole was placed upon an indifferent spot, and the current

(the strength of which is not stated), allowed to How for fifteen or

twenty minutes twice daily. This treatment was tried in three

cases, but with no greater improvement than would have resulted

had the same solution been thoroughly rubbed into the scalp.

* Raecoglilore Medico, 188S.

t Thilaiiclphia roli/cliiiic, 1888.

J Joiiiii. .liner. Meil. Assoc, Jan. 9. IS97.
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PARASITICIDE AGENTS.

Of the substances that have been used with the object of

destroying the ringworm fungus the name is legion—a fact Avhicli

of itself testiKes to the obstinacy of the resistance of the parasite.

It is only those who have had little experience in dealing with the

disease that are likely to pin their faith on any particular remedy.

For myself I can only say that I have seen the rise and fall

of so many infallible methods of treating ringworm that I

have become rather sceptical in the matter. The fact is that a

remedy which acts like a charm in one case will fail utterly in

another, often for no apparent reason. But the practitioner must

not despair because some tried and hitherto trust}' weapon proves

in a particular instance a teluni imbelle sine ictu ; he must try

another or use the first in a different way. In the treatment of

ringworm it may truly be said that patience—^^and patience alone

—

hath a perfect virtue. But it is necessary that this remedy be

applied by the child's parents as well as by the practitioner.

The list of agents possessing, or supposed to possess, parasiti-

cide properties that are used in the treatment of ringworm of the

scalp includes the following substances :—Acetic acid, boric acid,

carbolic acid, clirysarobin, copper, formic aldehj'de, fuchsin, hydro-

naphthol, ichthyol, iodine, mercury, naphthalin, pyrogallic acid,

salicylic acid, sodium chloride, sodium hyposulphite, sulphur, tar,

thymol, turpentine, and veratria. They are applied in various forms

after careful cleansing of the affected surface, and epilation, and

perhaps scraping. The last-mentioned procedure is, in my experience,

very seldom necessary. The mode of use, indications, advantages

and disadvantages of these remedies will be considered seriatim.

Acetic acid.—This is an old remedy. In a work published in

the early part of the century, J. Berres speaks of pyroligneous acid

as often having a very remarkable effect in ringworm.* In quite

recent cases the disease may sometimes be stamped out by painting

* Ufbcr die Holzsaiire und ihren Weith zum Gebrauclie fiir Aerzte, etc. Wien, 1823

{quoted by Beanicr).
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on a mixture of one part of glacial to two parts of acetic acid

daily for a very few days. It may be combined with other agents,

e.g. perchloride of mercury (grs. iij—iv. in Ji). Acetic acid cannot

be used for any length of time, as it is a strong irritant. Alder-

smith* finds it useful at times mixed with water as a preliminary

to the application of other panxsiticides.

A method of using this agent, which was proposed some years

ago by Cramoisy, of Paris, deserves mention as an example of

luhat should not he done in treating ringworm. The entire scalp

of the unfortunate little sufferer was to be "vigorously rubbed for

some minutes with a rough brush of boar's bristles, saturated with

a liquid composed of pyroligneous acid 1,000, red oxide of mercury

1, salicylic acid 2. This was to be done three days in succession.

Besnier was induced to try this method, but quickly gave it up on

" the ground of humanity," and also because it was utterly useless.

Boric acid.—Boric acid has been used by Cavafy in the form

of a lotion, composed as follows :

—

R Boric acid, "^iv. (or a sufficiency).

Sulphuric etlier, Jv.

Rectified spirit, 3xx.

This is applied and kept in close contact with the parts after

cleansing for ten minutes or more several times a day.

Aldersmith finds boric acid lotion very useful in extensive

forms of the disease. The following is the forunda:

—

R Acidi horici, 3!. (vel ij. s.)

^^itheris metliylati, 3X.

01. rosmarini, 5ij.

Sp. methj'l. ad., 5XI.

M. Ft. sol. saturata limpida.

A little s;ilol (coininenciu^ with grs. iii. in ^i) is sometimes added.

Carbolic acid.—In recent cases the growth of the fungus may

be eti'ectually checked by a few applications of pure carbolic acid

in the liquid form. In old-standing cases the gl^'ccrinum acidi

* dp. cit.,11. lf.5.
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carbolici (B.P.) well rubbed in is soinetiines useful, or the following

formula may bo effective :

—

R Acid, carbol.,

Bals. Peru v., aa 10.

Petrol.,

Glycerin., aa 100.

M. Sig. for external use. To be painted daily, or every two or tlnee

days, over the aflfected part after washing witli liquid soap, and shaving.

The acid may also be employed in a vehicle of lanolin (5i—5ij in

5i), or with iodine and other substances, in the form of varnish

(see p. 102). But this agent, if applied in a strength suiiicicnt to be

effective, is too destructive to the tissues for continuous use ; it is,

however, a valuable adjuvant to other parasiticides.

Chrysarohin.— This agent has in my hands proved more

generally useful than any other. On the whole, I have come

to regard it as the most effective weapon for the particular

purpose that we at present have at our disposal. It may be

applied in the form of an ointment, containing from ten grains

to two drachms of chrysarohin to the ounce, the strength best

adapted for ordinary use being twenty grains to the ounce. I

generally begin with a strength of ten grains to the ounce. It can

also be used in plaster mulls. It may advantageously be combined

with salicylic acid and other agents. A small amount of the

ointment is well rubbed in with a bit of cloth or a mop. My
favourable estimate of the value of chrysarohin in the treatment

of ringworm is borne out by that of other dermatologists. Duhring

speaks very highly of the remedy.* Hutchinson also places

reUance on chrysarohin, which he uses as follows :

—

R Chrysarobini, 51.

Hydrarg. ammoniat., grs. xx.

Li(j. carbonis deterg., mx.

Lanolini, 5L

Adipis recentis, 5vi.

M.

* Amer. Joiirn. Med. Sci., Felj., 1893.
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IJnna, after preliniinary clearing of the surface, uses the following

ointment, which is rubbed in with considerable vigour tw'ice a day

for several weeks:

—

li Clirysarobin, a parts.

8alicylic acid, 2 parts.

Ichthyol, 5 parts.

Vaseline, 88 parts.

On the other hand, Crocker,* whilst acknowledging its powerful

parasiticide properties, holds that it is not more rapidly efficacious

than many less unpleasant remedies, and thinks its drawbacks

outweigh its advantages, an opinion which he shares with Thin.t

Aldersniith uses chrysarobin " only for small and comparatively

recent cases." %

Chrysarobin undoubtedly has certain disadvantages. It produces

a peculiar erythema with congestion of the skin, causing swelling

of the eyelids and the face, which, though alarming to those

about the child, passes quickly away. It also dyes the hair

yellow, and indelibly stains linen and clothing. But, after all, I

consider that the inconveniences attending the use of chrysarobin

are slight in themselves and of no account in comparison with its

good etfects {vide infra, p. 117); moreover, with a little care they

can mostly be prevented.

Copper.—Copper, applied by the primitive method of rubbing

the affected parts with a penny which has been allowed to soak

for some time in vinegar, is an old popular remedy for ring-

worm. In the more scientific forms of the oleate and sulphate the

agent is sometimes effective. It may be used in ointments, accord-

ing to the following formulie :

—

R Cupri oleatis, grs. xxv—1.

Lanolini, ji.

or

R Cupri oleatis, 5i—5iij.

Olei aniygdalaa, 5ij—5ijss.

< Lanolini ad Ji.

• Op. cil., p. S25. t Op. cit., p. 66. % Op. tit., p. 16S.
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I do not use copper much myself, but Crocker states that " in a largo

number of cases a thorough and satisfactory cure may be effected

by its persevering employment." He finds that a drachm of the

pure oleate to one ounce in the form of an ointment is most

generall}' uselul; but where the application is well borne, the

strength may be gradually increased up to 5iv to the ounce, and

occasionally to equal parts. The addition of 20 per cent, oleate of

mercury in equal parts is sometimes useful.

Foi-mic (ddehyde.—Formic aldehyde, or " iormalin," was tried by

Pottevin* in a series of cases with some success, not sufficient,

however, to entitle the substance to be regarded as in any way

superior to many older remedies. More recently the same remedy

has been used by Alfred Salter,t who was much more impressed

by its efficienc}'. He treated forty cases of ringworm of the scalp

from the out-patient department at Guy's Hospital. The prepara-

tion most used was Schering's " formalin " in full 40 per cent,

strength, though in the later cases formaldehj'de of English manu-

facture was employed. The fluid was vigorously rubbed in with a

largish brush or mop for ten minutes, the hair having been shaved

round the margin of the patches. The application was repeated

every other day on four occasions, and then entirely discontinued.

In some patients the head was painted every day for four succes-

sive days. Of the forty cases only five required re-painting, owing

to non-eradication of the disease, and in these the fault lay not

with the remedy, but in the fact that, owing to the struggles of

the child, no proper application could be made. The ages of the

children treated ranged from four to twelve, and the extent of

the disease varied from a small, strictly localised patch to areas

practically extending over the whole scalp. Microscopical exa-

mination was always made before commencing the treatment, and

the actual presence of the trichophyton verified, whilst before

pronouncing any case cui"ed microscopical examination was again

made. In thirty-eight of the cases the fungus presented the

* Ann. (h Derm, el de Sijph., 18S4, p. 808.

t Br'd. Ml'//. Joimi., Oct. 17, 1S96.
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characters of trichophyton inicrosporon {>iic). Formalin thus applied,

according to Salter, induces discomfort and irritation of very brief

duration rather than actual pain, and does not vesicate the scalp as

it does the skin elsewhere. Only three cases showed any sujjpuration

after its use, and in these the process was slight, and did not destroy

any of the follicles. It produces, however, a thick crust, just as

weaker solutions cause desquamation upon the skin of the arm, and

the subsequent application of some emollient is advisable to accelerate

the removal of this exudation. Growth of healthy hair commences

immediately, and in three or four weeks the denuded patch is

covered with hairs J inch long. Salter calls attention to an

occasional complication of the treatment. In six cases oedema of

the face was noted some hours after the painting. In one boy

this was so extensive as completely to prevent vision from swelling

of the eyelids, and the forehead pitted J inch on pressure. The

skin, however, was neither hot nor red. The condition is probably

analogous to that produced by a nettle sting on a large scale.

Salter points out that the active toxic agent in the nettle is formic

acid, and it is thus closely related to the substance now under

discussion. The occurrence of this (edema renders it advisable

either to deal with limited areas at a time, or to ^\'arn the parents

of the possible result if the whole scalp is to be attempted at

once.

Vidal Solares* has treated twcnty-tive cases of tinea tonsurans

in children by means of local application of formic aldehyde. He

first shaves the patches in the scalp, and rubs them daily, or every

two days, with a 40 per cent, solution of formaldehyde. This

manipulation is carried out with the aid of a brush for ten minutes,

and finally he spraj's the affected parts. After live applications

he allows the patient to rest for five days. This mode of treat-

ment is usually well tolerated, although some patients complain of

a sense of heat.

I have myself employed formalin in several cases of ringworm,

but the results have been in no way superior to those obtained

* Arcli. do Uino. Obstcy I'odiatria. No. 10, 1897.
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!'} iiumj other methods. In the cases in whicli I have used

the treatment it has caused very severe pain. Aldersmilh, who

has also tried it, reports very much in the same sense, adding

that the formahn treatment is intensely painful.

Fucksin.—Fuchsin, from its powerful staining properties, has

been thought likely to penetrate sufficiently to destroy the fungus

In some cases in which it was tried, in the New York Skin and

Cancer Hospital, it was judged to be useless, as there was abso-

hitely no staining either of spore or mycelium, however vigorous

and protracted the treatment with the agent was.*

Htjdronapldhol. — Hydronaphthol has been used in ointment

and in plaster, but the results have not been very encouraging.

Ichthyol.—This agent is not of much use by itself. I think it

probable that its chief utility lies in the prevention or mitigation

of the inflammatory reaction that would otherwise be set up by

other agents. A mixture of equal parts of ichthyol, oil of cade,

and cotton-seed oil, or ciaide petroleum has given good results in

the hands of some American physicians.

Iodine.—As already said, the ajiplication of iodine in the form

either of the tincture or the liniment (B.P.) will not infrequently,

in recent cases where the infection is quite superficial, eradicate

the disease. The action of the remedy is mechanical, the iodine

blistering the affected surface and the fungus coming away

with the detached epidermis ; it has also a parasiticide action.

" Coster's paste," Avhich is often an effective remedy, contains

iodine. It is composed as follows:

—

R Iodine, jij.

Light oil of wood tar ad ^i.

The application causes the formation of a scab ; when this

separates, the remedy can be applied again if necessary. The

drawback of this treatment is the interruption caused by the long

time the scab takes to come away.

Butte t has in some severe cases used the protochloride of

* Tulsford, loc. cit.

t Congrus Inturnat. du Dunn, t-t du Sy^jh. tenu a Paris en ISS'.i, Paris, ISOO, p. 103.
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iodine, a sulistancc which, in addition to being a powcrlul jiarasiti-

cide, is so slightly toxic that it can bo used externally with con-

siderable freedom. He uses it in the form of a ponnnadc,

composed as follows :

—

li Piotocliloride of iodine, jijss.

Lanolin, jiv.

The protochloride is poured slowly on the lanolin and carefully

triturated. The pommade is at first bright yellow, but in the

course of a few days becomes blackish, probably in consequence

of the decomposition of the chloride of iodine and the action of

the iodine thus set free upon the lanolin. The ponnnade should

therefore be used when freshly made, or, at least, within two days

of making. The following is the mode of use :—Every two dajs

the whole scalp (which should be shaved) is thoroughly sprayed

with hot water. When the integument has thus been somewhat

softened, the head is dried, and the patches of disease and adjoin-

ing parts are rubbed for a considerable time with the pommade.

The head is then covered, and the treatment carried out again, at

intervals of two days, as long as may be necessary. An interrup-

tion of a fortnight, or even a week, entails the loss of whatever

benefit may have been gained by the previous applications. Hy

this method Butte claims that a cure is effected in three to five

months tuUhoiU epilation. Perhaps the results would be still

better if epilation were combined with the use of the protochloride

of iodine. In a small proportion of the cases treated in the

manner that has been described, slight inflauunatory reaction

followed the use of the pommade, but it was found that this

could be avoided by reducing the strength of the ponnnade from

1 in 10 to 1 in 20.

iMevcwr)/.—This agent has been used in the lorm of the per-

chloride, the biniodide, the oleate, the nitrate, the red oxide, and

the red iodide. It is used in lotions, ointments, or plasters; but

in whatever form it is applied, the strength of the preparation

must be adapted to the tolerance of the patient, anil its effect



TREATMEST OF TIXEA rOXSUHAXS'—PAnAS/TJCIDES. Ill

must be carefully watched. In very young children, or in those

with delicate skin, it should not bo used at all.

The pcrchloridc of mercury may be applied in alcohdlic or

ethereal solution in strengths varying from J to 2 per cent. : or

with weak acetic acid, according to the following fonnula :

—

R Hyd. perclilor., grs. vi.

Glycerine, ^iss.

Acid, acetic, dil. Jijs.s

In order to make the agent penetrate more deeply hj- a prcliminarj''

softening of the integument, Harrison* suggested that, before the

perchloride is applied, the parts to be treated should be soaked

with a solution of iodide of potassium in liquor potassie ; in this

way, it is stated, the perchloride becomes converted into the binio-

dide within the follicle. Equal parts of the liqnor potasste and

spirits of wine are first mixed together, and iodide of potassium

is next added in the proportion of half a drachm to the ounce of

the solution, which is called " No. 1." This is applied with a

pledget of lint for three or four minutes at a time, at intervals of

two or three days, when the part is ready for the mercurial solu-

tion, which is prepared by dissolving four grains of mercuric

chloride in equal parts of spirits of wine and water, sufficient

being used to make up one ounce. This, which is called " No. 2
"

solution, is first applied ten minutes after a preliminary applica-

tion of No. 1. Nothing else is done for a few days, beyond apply-

ing cacao butter to loosen any scabs that may have formed. The

treatment is then repeated at intervals of a few days, the potash

and the mercurial solutions being, however, generally used at one

sitting, with an interval of ten minutes between the two applica-

tions. The treatment is, doubtless, efl:ective, but it is severe, and,

as a rule, cannot be continued for the length of time needed for

the complete destruction of the fungus. In some reported cases,

it has been persevered with for about five months without success.

Great penetrative power is attributed by C. E. Kerleyf to an

* JBiU. Med. Journal, Dee. .5, 1S8.5.

t aV«r Yorlc Mf/f. Joimi., Oct. 10, 1897.
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eimilsion made by adding a saturated alcoholic solution of the

perchloride of mercury to kerosene oil, which, owing to its capill-

arity, is supposed to penetrate deeply into the follicle. The

strength of the emulsion as generally used varies from 5 to 4

per cent. Kerley states that by the use of this emulsion he cured

a series of cases in an average period of six and a half weeks, but,

as is usually the case, the results of the treatment have not been

so brilliant in the hands of others. Thus Pidsford* reports that he

treated several patients with the emulsion for a period varying

from six to ten weeks without efi'ecting a cure in a single instance.

Aldersmithf refers to a case in which death was believed to be

due to the application to the scalp of a strong solution of the per-

chloride in spirit.

The biniodide of mercury may be used in combination with

the bichloride in the manner already described (p. 100).

A mixture of equal parts of mercurial ointment and iodine

ointment has been used with success in some cases and without

advantage in others.

Nitrate of mercury ointment (unr/uentwm citrhnLm) has some-

times been favourably reported on ; but though it may be tried

with advantage in exceptional cases, it is far too irritating for

ordinary use.

The oleate of mercury is an etlective remed}^ in certain cases,

but, on the whole, is not superior to other mercurial prepai'ations.

It may be applied diluted in oil, in ether, or m an ointment base,

such as lanolin, in a strength of 2-5 to 20 per cent. Crocker finds

the oleate useful in all stages in a strength of 5 to 20 per cent.

Aldersmith, who first drew attention to the use of this preparation

in the treatment of ringworm, has sometimes seen the oleate "cure

the most inveterate and most extensive cases of ringworm, which

had existed for years and on which all sorts of other remedies had

been tried in vain." J He uses it in a strength of 2.5 per cent, in

the case of children over ten whom he can watch, and for patches

of moderate size he often employs 33 per cent. He says the

* Loc. eit. t Dp- cit., p. 1^2. J Op. (it., ji. I'J.J.
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oleate of Dierciiry, as a rule, does no appreciable harm, but lie

admits that he has seen a few children who have appeared to

decline in general health while under the treatment. From this

it may, I think, fairly be inferred that in the hands of less ex-

perienced practitioners the treatment with the oleate of mercury

might be highly dangerous.

Red iodide of mercury is recommended by Aldersmith for

small places. He gives the following formula :—

R Hydraigyri iodidi rubri, grs. iv ad vij.

Sodii iodidi, jss.

Spiritus chloroformi, jij ad ^iv.

Aquam ad 5L

Misce. Fi;it lotio.

The red o.xide may also be useful, especially in preventing the

spread of the disease by auto-inoculation :

—

, li Ungueuti hydrargyri oxidi ruljri, 511]

Unguenti sulpluiris, 5V.

Unguenti zinci oxidi, 5!.

Misce et fiat img. Sig. Apply once or twice daily.

Ammoniated mercury combined with sulphur was a favourite

remedy of Sir William Jenner's. Jamieson recommends that it

should be employed with lanolin, as follows :

—

p. Sulphuris pi'ificip., 51.

Hydrarg. aminoniat., 5SS.

Lanolini, 5L

The same writer speaks of the following prescription, slightly

modified from one often used by the late Mr. Startin, as " most

useful " and as seldom occasioning any undue irritation :—

R Sulphuris prsecip., 5ss.

Hydrarg. ammoniat.,

Hydrarg. sidphuret. nigri., aa grs. x.

M. et adde

Olei sesami, 511.

Creosoti, ll^^iv.

M, Lanolini, ^vi.
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Naphtlialin.—Naphthalin in a 20 per cent, ointment has, in

some cases, efi'ected a rapid cure.

Pyrogallic acid.—This substance has been iised by Quinquaud

as an application under an impermeable dressing with satisfactory

results. This remedy nnist be used with great caution on account

of its poisonous properties.

Salicylic acid.—This agent, as already said (p. 98), used dis-

solved in chloroform or ether (gr.s. v—xx in ^i) as a lotion will

often effect a cure in the earlj' stage of the disease. It may also

be used in an ointment (5i^— ij in 5i), or in a plaster. Crocker

finds the following method of application more useful than any

other :
—

" The head is shaved, not clipped, over the affected region,

and for at least three-quarters of an inch beyond the patch. Then

salicylic collodion (consisting of salicylic acid, grs. x, collodion, ji)

is painted daily for a week on and beyond the patch. At the end

of a week the thick skin formed by the collodion is lifted off by

insinuating one blade of the epilation forceps under the skin, and

gradually lifting up a portion. This is repeated in various directions

until the skin is cleared off, and then the scalp is again

shaved, and the salicylic collodion re-applied for another week.

The advantages are, that with this artificial skin on the

patient is no longer a source of infection, the air is ex-

cluded, and as the fungus is aerobic, its development is hindered.

The salicylic acid loosens the epidermis, and also the hairs, so that

when the collodion is lifted off enormous numbers of stumps can

be seen adhering to the under surface, and the diseased area is

eventually cleared of them. The disadvantage is that the removal

of the collodion is somewhat painful, so that it is inapplicable to

very young children ; but there are few over seven years of age

for whom it cannot be used. If the skin is very adherent

at the end of a week, a day or two longer may be given

;

if any excoriation is accidentally produced, boric ointment

should be applied until the skin is sound before renewing the

collodion."

Sodiiun cldori<h'.—Connnon salt has lately been recommended
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as an effective remedy. F. J. Rcilly* was led to use it by observing

the damaging effect that the urine of dogs, which, of course, con-

tains chloride of sodium, has on laurels and other plants, and the

way in which weeds can be destroyed by salt. In cases of ring-

worm he applies a solution of common table salt to the scalp five

nights consecutively, washing it off" the following morning with 10

per cent boric acid soap. By this treatment, he says a speedy

ciu'e is effected. Other practitioners have tried the method with

success.f But though salt may cure a few cases in which the

disease is of a type that would readily jdeld to almost any treat-

ment, it is of no use in obstinate forms, and where there is

any inflammation in the scalp its application would be very

painful.

Sodium hyposidpldte.—This agent was strongly recommended

by Sir William Jenner. It may be applied as a lotion (3ij in Ji

of water) on lint and covered with oiled silk. In ringworm of the

head, it is chiefly useful in young children. I have several times

seen excellent results fi'om its use.

Sulphur.—Sulphur may with advantage be used in combina-

tion with mercury, carbolic acid, salicylic acid, etc., in an ointment

with a lanolin base. Examples of prescriptions have been given at

p. 113. The following are some other formute:

—

jR Sublimed sulphur, grs. iij.

Acid, carbol., 17]^xx.

Lanolini,

01. olivae, aa 5ii.

or

R Sulphuris prsecipitati, ^iss.

Hydrargyri ammoniati, ^s.s.

Acidi salicylic!, grs. xv.

Lanolini, ad Jiij.

Misce. Fiat unguentum.

* Brit. Med. Journal, Nov. 23, 1895.

t G. S. Perldns, BiU. Med. Journal, Dec. 7, 1895; C. E. Murphy, ibid.,

Sept. 25, 1897.
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Siilplnir is particularly useful in the Civse of young children ; it

may be applied in the following form :

—

11 Sulphur, 51.

Ackli carbol., ^ss.

Liinolini c. oleo., 5!.

Tar.—Tar is credited by Tliin with a special power of penetra-

ting hair follicles and exciting inflammation in them. It is

certainly a useful agent, but it is by no means a specific. It may

be used, combined with iodine, in the form of Coster's paste (see

p. 109). This application causes the fonnation of a black crust,

after the removal of which the part is well washed and the

paste re-applied. Crocker attaches great importance to tearing

off the crust, as this brings away more fungus and di.seased hairs

than if it is allowed to separate spontaneously. Tar may also be

used in the form of oil of cade or creasote. Neither of these sub-

stances, however, can be relied upon to effect a cure ; the most

they do is to hold the disease in check.

Thymol.—Thymol may be used in sm ointment (3iij—v in ^i)-

Dissolved in turpentine (^ss—i in ^i), it is sometimes an effective

application. I sometimes use thymol or menthol (.^ss) Avith chloro-

form (5ij) and olive oil (5vi) in very recent cases, after the scalp

has been cleared of diseased hairs.

Turpentine.—This agent may sojuetimes do good by exciting

inflammation. Its chief utility in ring\vorm, however, is as a

stimulant to the scalp after the removal of diseased stumps. Tur-

pentine may also be used as a solvent for thymol, as above stated.

Veratria has been used in ointments containing from eight to

thirty grains to the ounce with some success. I do not think,

however, it is safe to use such a powerful alkaloidal poison as

this in the treatment of this disea.se.

THE CHOICE OF AN AGENT.

Of the indications which should guide the practitioner in the

choice of an agent there is little definite to be said. As ma}'
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be gathered from the multitude of remedies enumerated above,

there is none that is infallible and none that is of universal

application.

The remedies have, for the sake of convenience, been grouped

under tlie general head of " Parasiticides," but it is necessary to

point out that in the case of a considerable number of them the

therapeutic effect in ringworm is due less to their parasiticidal

properties than to a special action which they exert on the

tissues in which the fungus is implanted. As a result of this the

soil is modified so as to become unsuitable for the growth of the

parasite. The change is not due merely to inflammation such as

can be caused by the application of irritants. By the use of

various drug^ simple dermatitis, or artificial eczema, or pustular

eruptions can be produced, but such processes have of themselves

no special tendency to arrest the growth of the ringworm fungus.

Indeed, as has been pointed out, they may be the means of

assisting the spread of the disease. The exact nature of the change

in the soil brought about by certain agents is not clearly under-

stood. It may be a chemical change in the tissues ; or a toxin

may be generated which destroys the fungus ; or, again, a change

may be produced in the horny laj^er which renders it more re-

sistant to the action of the parasite, or incapable of supplying the

nutritive material required for the growth of the fungus. What-

ever the change is, it is something more than the result of a

simple inflammatory process. The power of producing this change

is peculiar to certain agents, and it is in virtue of their possessing

this special property, not of their being irritants or parasiticides,

that they cure ringworm. Among such agents the first place must

be accorded to chrysarobin (see p. 105). Next to that, though longo

intervallo, comes sulphur (see p. 115). Then there is mercury in

one or other of its pharmaceutical forms (see p. 110). These are

the only remedies that can be credited with any approach to

specific curative action in regard to ringworm.

As an exemplification of my own method of treating ringworm,

I mnj here describe the plan which I ordinarily adopt in dealing
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with chronic ringwonn of the scalp. The hair on the patch and

for one inch all round it is first cut short. Then all the diseased

hairs that can be seized are picked out with broad-pointed forceps.

No water or soap should be used in washing the scalp. In order

to remove from the skin the dried scales and sebaceous matter

accumulated upon it, the parts should be washed, once only, with

soft soap and spirits of wine, or with spiritus vini rect and carbolic

acid or hydrarg. perchlor. When the surface has become dry

chrysarobin is rubbed in for ten minutes ; the excess must be wiped

up, and care taken that no particle of the ointment gets into the

eye. The ointment should be applied on subsequent days till the

part becomes tender or till a red halo is visible. The use of the

chrysarobin should then be stopped and an ointment either of boric

acid, or oleate of zinc or oleate of copper applied. As soon as the

tenderness of the skin has disappeared, the chrysarobin should

again be used. This time inflammatory reaction is longer in show-

ing itself than on the first occasion. It is essential, however, to

produce what I call the " chrysarobin crisis " in order to obtain a

rapid cure. If after three such "crises" a very marked improve-

ment—shown by a notably diminished number of diseased hairs

—has not been effected, sulphur should be tried instead of chrysa-

robin; if this does not answer recourse should be had to mercury

and that failing, to iodine.

But it must once more be repeated that each case must be

dealt with in accordance with its peculiar features ; and the

practitioner must, in treating it, carefully feel his way, not putting

his trust in any one remedy, but trying one after another till

he finds that which will suit the requirements of the case, and

using that only as long as it serves its purpose. It may be said

in general terms that the small-spored fungus calls for more drastic

measures than the megalosporon, but even in dealing with the

most refractory fungus it is useful to remember the famous caution

against over -activity in another sphere

—

" Surtout, Messieurs, pas

trap de zele
!

"
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SOME SPECIAL METHODS OF TREATMENT.

Vapours.—The action of vapours, particularly acid vapours,

such as acetic acid, etc., was tried by Lailler in the Saint-Louis

Hospital at the suggestion of M. Duclaux. The results of the

experiments were not sufficiently encouraging to induce Lailler to

persevere with the treatment.

Unna's method.— Unna, as already said, finds chrysarobin

almost a specific in ringworm. I give the description of his

method in his own words*:

—

" First of all, the whole scalp must be cropped short (not

shaved), even though only a few bald spots be present: for, as it

soon becomes apparent under the treatment, there are always more

hairs attacked than we may at first sight imagine. The same

plan must, of course, be adopted if there be no bald spots, but

only scattered stumps. The whole forehead of the child, the

temples, the ears, and naked parts, are then covered with strips

of zinc gelatine ; and after this has been done, the scalp within

the zinc gelatine margin is carefully painted over with strong

chrysarobin ointment

—

e.g. my ung. chrysarobin co. (Chrysarobin

5, ac. salicyl. 2, ichthyol 5, and ung. simpl. 100)—or any other

ointment containing from 5 to 10 per cent, of chrysarobin. The

hairy part of the head is then covered with some waterproof

material (waxed linen, gutta-percha tissue, etc.), the edge lapping

over the marginal strips and gummed down with zinc gelatine,

then bound with an adhesive mull binder, and, lastly, a well-fitting

Hannel or wax-cloth cap is tightly fixed over everything with

strings.

"Once in twenty-four hours the cap is removed, the waterproof

material cut along on one side and reflected, and the head

washed, dried, and covered again with fresh ointment. The slit

in the material is then closed with fresh mull strips, and the cap

replaced. If this proceeding can be really carefully carried out, on

* " On the Treatment of Trichoph}-ton Capitis " ; Selected Monographs on Derma-

tology, New Sj-denham Society, London, 1893, p. 103 et scq.
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the fourth day—when the first chrysarobin cycle is tcnuinated

—

only the upper edge of the zinc gelatine strips should be stained

yellow from chr}'sarobin. Every spot of the latter is at once to

be seen on the white ground of the border strips, so that an

unobserved contact with the eye is impossible. Should there be

any discoloration of the lower part of the marginal strips, or of

the neighbourhood near the eyes, it should be washed otf and

smeared over again with zinc gelatine.

" With this bandage we can allow children to play about quite

harmlessly ; they may sleep on it, and even go to school, being

not contagious nor dangerous either to themselves or others.

" On the fourth day, when the cap is removed, the chrysarobin

ointment is washed otf, and replaced by a 5 per cent, ichthyol

ointment, which is to be used for the remaining three daj's of

the week, in order to allay the irritation produced by the chrysa-

robin, to make the hornj' layer fall off quick 1}', and to bring

the skin back to its original colour. This application may be

replaced by a 5 per cent, ichthyol solution, or, not so well, by a

5 per cent, sulphur ointment, also to be applied every day for

three days.

" Now, only at the end of the first week can we wash off

without danger the zinc gelatine strips at the back, and cleanse

the whole head properly with oil and soap. The diseased parts

are now very apparent from their white colour contrasting with

the healthy scalp around, and they frequently astonish us from

their unexpected number. From all these places some stumps

(about twenty altogether) are epilated, in order accuratelj' to

observe the condition of the fungus.

" After this the second cycle is conamenced, and this lasts also for

a week, and runs the same course as the first. At its tennination

again twenty stumps are drawn out to confirm the improvement

"A third and a fourth cycle, following, generally conclude the

treatment I have not found it necessary to follow on with a

fifth. The total length of time required for my treatment

amounts, therefore, to four weeks. Possibly tlie very old and
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severe cases of the London hospitals would need a Hve- or, at

most, a six-weeks' course. This result, at any rate, is im-

measurably different from that obtained by the best London

dermatologists, who are accustomed to estimate the treatment of

medium cases always by months, and who can even speak of

cases under treatment for years."

Vidal's method.—Vidal* has based a method of treatment on

the fact that the fungus is aerobic. The principle of the method

is to kill the fungus by depriving it of the air necessary for its

life. Experiments made by him, in conjunction with Marfan,

showed that if a layer of sterilised vaseline were poured over a

pure culture of trichophyton in a test tube, the growth of the

fungus was prevented. The following are the details of the treat-

ment :—After cutting the hair as short as possible, the whole scalp

is rubbed with essence of turpentine, and the affected spots are

painted with tincture of iodine. A coating of vaseline is then

spread over the scalp, which is covered with an india-rubber cap,

or, if economy be an object, with gutta-percha tissue, kept hermeti-

cally applied by means of a cap with strings. The dressing is

renewed morning and evening, the head being washed in the

morning and carefully dried, and the gutta-percha tissue likewise

in the evening, when a fresh layer of vaseline is put on. lodated

vaseline (1 gramme per 100) may with advantage be substituted

for simple vaseline. If the applications of tincture of iodine to the

patches are well borne, they are repeated every day; if they give

rise to irritation, every two or three days, or at longer intervals.

After a few months the application of pieces of Vigo's piaster,! mm
mercihrio, is substituted for the iodine paintings. This plaster, in

addition to its parasiticide effects, acts, according to Vidal, by

excluding the air. The plaster is applied every morning, after

which the scalp is covered Avith iodated vaseline, and the head

then covered with gutta-percha.

* Congres Intern, de Derm., Paris, 1889.

t Vigo's plaster is composed of lead plaster, yellow wax, resin, olibanum, ammoniac,

bdellium, myrrh, saffron, merciirj-, turpentine, liquid borax, and oil of lavender.
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(^uinquaufl sometimes combines this sealing-up treatment with

the application to the patches of parasiticides, such as pcrchloride

or biniodide of mercury, pyrogalhc acid, chrysarobin, protochloride

of iodine (1 in 20) ; the dressing is left on several weeks. The

results are said to be good.

Hallopeau's method.—Hallopeau's method somewhat resembles

that of Vidal. The hair having been cut close, the scalp is

washed every morning with soft potash soap ; this is followed by

friction with a stimulating lotion, composed as follows :

—

R Camphorated alcohol, 12.5 parts.

Essence of turpentine, 25 parts.

Liquid ammonia, 5 parts.

Half an hour afterwards iodine, 1 per cent, in vaseline, is applied
;

this latter application is repeated at the end of the day. .A gutta-

percha cap is worn all day.

Besnier's method.—Besnier's method of treating ringworm * is as

follows :

—

1. The hair must be cut quite close with scissors, not shaved,

the latter procedure involving the risk of auto-inoculation by means

of the razor. The hair must be kept close cut during the whole

time of treatment and as long as the patient is kept under observa-

tion subsequently.

2. On the scalp the healthy surfaces must be kept separated

from the diseased patches by a zone of epilation, which must be

kept up until the diseased place is cured. Besnicr states emphatically

that when this measure is rigorously carried out, it is altogether

exceptional either for the patches to spread or for new ones to

form. It has, furthermore, the advantage that the diseased surface

is exposed in its whole extent, and thus, whatever remedies are

used, can be applied methodically and eft'ectually.

3. With the curette, or a disarticulated blade of an ordinary

dressing scissors, all the stumps on the patch and all the dSi'ii^ of

* French Translation of Kaposi's " I'rtthology Hnd Troalmcnt of Diseases of the

Skin," Paris, 1891, t. ii., p. 832 et acq.
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whatever kind accuiuulatcd there are scraped away; this procedure

is greatly facilitated by the previous inuuction of the patch with

vaseline, which will also prevent any scattering of the ddbris on

healthy parts. The first scraping, or, as Besnier calls it, "rugina-

tion," should be done rather gentl}', so as not to cause bleeding;

but a second scraping is necessary thoroughly to clear the affected

surface. This should be done after the patch has been washed

with a pledget of sterilised cotton soaked in the following liquid:

—

R Alcohol 90°, 100 grammes.

Boric acid, 1 gramme.

Chloroform, 5 grammes.

This second " rugination " is rather painful and causes some bleed-

ing; but if thoroughly carried out its action is decisive. After this

second scraping, if the surface operated upon is examined with

the lens (bleeding having first been stopped by compression for a

few minutes with sterilised cotton), it can be seen that the mouths

of the follicles, which were before stuffed with fungus, are clear

and wide open, so that any local remedy which may be thought

suitable can be applied effectually. The procedure should be sup-

plemented by the removal, with the curette or other suitable

instrument, of all the satellite diseased hairs which can be dis-

covered, on close inspection with the lens, in the zone of epilation.

4. When the fungus has in this way been got rid of as com-

pletely as possible, the patch and its " zone of safety " are a second

time washed with the lotion above mentioned, and afterwards

dabbed with a pledget of sterilised cotton soaked with the follow-

ing solution :

—

^ Van Swieten's solution,* 100 grammes.

Crystallising acetic acid, 1 gramme.

Lastly, it is accurately covered with the following:

—

9; Vigo's ointment, 100 grammes.

Acetic acid, 1 gramme.

* Van Swieten's solution has the following composition :—Corrosive chloride of

mereurj-, 2 grains ; alcohol, 3 drachms ; distilled water to 4 ounces. One teaspoontul

contains -Jj of a grain of corrosive sublimate. '
.
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The procedure, so far, may be summed up as follows:

—

(a) The patch has been isolated from the healthy parts;

(6) Has been cleansed antiseptically

;

(c) Mechanically cleared of all accessible fungus
;

(d) A second time, cleansed antiseptically; then,

(e) Impregnated with a mercurial acetic solution 1 in 1,000;

Lastly (/), Dressed with an aceto-mercurial plaster, which acts

also by occlusion.

Besnier points out that, with the exception of the epilation

and the scraping, every detail of the treatment just described can

be carried out by those about the child, so that he need be

brought to the doctor only once a week. With the head cleansed

in the manner that has been described, and the diseased parts

covered with an occlusive dressing, the child ceases to be danger-

ous to others. The cleanliness of the head is maintained with the

greatest ease, if the hair be kept close cut over the whole scalp, by daily

washing with hot water and a medicated soap of some kind (boric

acid, sulphur, tar, etc.). Besnier states that although the method

described would appear to be likely to cause great irritation, inflam-

matory and pustular complications more rarely follow it than they

do gentler methods, provided the hands of the dresser and the

instruments used, as well as the patient's head, are kept scrupu-

lously aseptic.

5. The appearance of diseased hairs on the surface of the patch

is an indication for the repetition of the epilation and scraping

;

the necessity for such repetition will be less in proportion to the

thoroughness with which the treatment was carried out in the

first instance. Progress towards cure is shown by the growth of

hair not infiltrated with, although sometimes containing, the fungus

—a point that is easily settled by microscopic examination or cul-

ture. The new hair must be pulled out until it is absolutely free

from any trace of fungus.

If this treatment be accurately and thoroughly carried out

Besnier says that a period of not more than two to three months

is required to effect a cure.
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Sabouriiud's method.—\Vriting of the inethotl introduced by

Saboumud, Brocq* says that in tricliophyfusis of animal origin it is

frequently necessary to begin with soothing treatment, on account of

the inflammatory symptoms which are often present. For this pur-

pose dressings of boric gauze may be used. After the inflammation

is subdued, vaseline containing iodine in increasing strengths from

1 up to 20 per cent, is applied. Still more may be accompli.shed

by painting the diseased areas, which have been washed and sur-

rounded with a zone from which the hair has been epilated, with

tincture of iodine, and then applying over this a layer of Vigo's

plaster. These applications may be made every day or every second

day, according to the amount of reaction caused.

In the form of the disease depending upon the presence of the

microsporon Audoinni, Sabouraud thinks the following method

the best: Each night the diseased area is entirely covered with a

cotton tampon soaked in the following solution :

—

Ijl Calcium chloride, 5iijss.

Water, 5X.

M.

Cover with a piece of rubber tissue. The next morning wash

with soap and cover with diachylon plaster. Twice a week apply

tincture of iodine to all the diseased spots.

The croton oil treatment.—In some cases a more destructive

inflammation, producing a condition resembling kerion, is required,

the object being to excite an acute inflammatory process and

perhaps local necrosis, whereby the fungus as well as the affected

tissues shall be involved in the destruction.

For the production of artificial kerion to this end Aldersmithf

uses croton oil. The following is a description of the method,

almost in his own words :

—

Before commencing the treatment every place should be accu-

rately marked out, and the hair also cut for an eighth of an

* Jour. Cittan. and Genito-Vrin. Ijis., Oct., 1S94.

f i1p. cit.
, p. 'iiS el seq.
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inch round the patches. It is advisable for the fh-st few days to

treat only one place, and to begin with a small patch.

The croton oil should be well rubbed into the place with a

very small camel's-hair brush ; but only a drop is required, as no

excess must be left to spread to the surrounding skin or to run

down. If great care be not taken and any excess be used the

pustulation will extend much farther than is required. Carbohc

lanolin (5iss in ^i "^ anhydrous lanolin) can then be painted

round the place. This prevents the disease from spreading, and

also the croton oil from extending beyond the place. A little

piece of tissue-paper can be put over the place, sticking to the

lanolin, and the oil left to soak in, if a cap has to be worn at

once ; or the oil may be left exposed to the air for a time.

After three or four hours a linseed-meal poultice about half an

inch thick should be placed directly on the patch, covering it

and extending for about half an inch around it. The poultice

should be covered with a piece of oil silk, the whole being kept

in position by a handkerchief tied round the chin, and at night

by an ordinary white night-cap securely fastened. Carbolic gly-

cerine 1 in 8, or oleate of mercury in almond oil 15 per cent,

should be applied to the rest of the scalp once a day.

The next morning the poultice must be removed, and the

place well bathed with warm water, when a number of small,

yellow blisters will be seen. These may he pricked and any

matter let out, and the place well bathed before it is again

painted with croton oil. The pustulation may have spread be-

yond the place, but the oil must only be applied to the original

patch, the position and size of which should be carefully noted.

Carbolic glycerine or lanolin should always be smeared round

the places to prevent the croton oil from extending, and after

the oil has soaked in for an hour or two a poultice should be

applied as before.

Constant poulticing should be continued day and night, the

place or places being bathed each time the poultice is changed

and any matter removed. On the second morning after bathing
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off any yellow exudation, if there is no appearance of superficial

sloughing of the skin, the oil can again be applied.

If kerion is not set up this bathing, poulticing, and daily

application of a di'op of oil after the drop of pustular exudation

is removed may be continued from one to three weeks, according

to the effect produced. If kerion be set up the hairs and stumps

are loosened, and either come away with the discharge or can

easily be pulled out.

When kerion comes on the croton oil must at once be discon-

tinued and soothing remedies applied, such as simple bathing with

warm boric acid lotion and constant poulticing, with some boro-

glyceride on the poultice, till all the stumps are loosened. When

this happens, the sooner they are aU extracted the better. This does

not cause any pain, as the hairs are simply Ij'ing loose in the follicles.

When all the hairs have been removed the swellmg soon goes

down under the above treatment, and if any stumps remain they can

be extracted from time to time. When the stumps have all been

removed and the inflammation has subsided, and the skin has

returned to its normal condition, Aldersmith paints it every day

with tincture of iodine till the new hair grows, or applies the

following lotion :

—

Jl Tincturce cantharidis, 5!].

Acidi acetici, 51.

Glycerini, 533.

Spiritus rosmarini, 51.

Aquam rosre ad jviij.

Misce. Fiat lotio.

The following are the cases which, m Aldersmith's opinion, are

suitable for the croton oil treatment : (1) Chronic small patches

which have resisted treatment for some time
; (2) any moderate-

sized place where a cure is necessary as quickly as possible
; (3)

old cases of disseminated ringworm, especially of the " black-dot

"

form, when the individual stumps should be needled with croton

oil. The method should never be used in cases in which the

disease is spreading.



128 niXGWORM.

I have described Dr. Aldersmitli's treatment in detail, as it has

proved so successful in his hands. I do not, however, employ it

myself on account of the extreme difficulty of controlling the in-

flammation and the consequent risk of spreading the diseivse. I

have seen this untoward result in several cases.

WHEN CAN RINGWORM OF THE SCALP BE SAID TO
BE CURED]

For the sake of his own credit as well as for the interest of

the patient and that of those with whom he comes in contact, the

practitioner must not be too hasty in pronouncing a case of ring-

worm of the scalp to be cured. A case can be said to be cured

only when the most minute inspection reveals no broken or

diseased hair, and when the absence of any trace of the fungus

is confirmed by microscopic examination, which may for greater

safety be supplemented by culture experiments. To make assurance

doubly sure, the examinations and cultural tests should be repeated

in two or three months, and if there be the slightest shade of

doubt, more than once. Besnier lays great stress on the fact

that what appears clinically to be a cure, though often sufficient as

far as the individual is concerned, by no means offers an adequate

guarantee that he is incapable of conveying infection to others ; as

long as he has on his head a single diseased hair he can transmit

the disease. Besnier states emphatically that it is the confusion

between what he calls clinical cure and histological cure, which is

the fundamental cause of the perennial prevalence of endemic

ringworm in towns, and as long as this point is not attended to

in practice the suppression of the disease can never be achieved.

Wickham * advises that no case be reported cured imtil the

following method has failed to reveal the parasite :—The hair

having been cut short and the scalp thoroughly washed, the head

is left absolutely undisturbed for a week; then the scalp is care-

fully examined for evidences of disease. If none are found the

hair is cut again, the scalp washed, and tiic head left undisturbed

* .lii)ia//-y di- riermalblotiie, 1894.
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lor another week, when the second examination is made. If tiiat

also proves negative, the head, after hair cutting and wasliing, is

left untouched for two Aveeks, at the end of which period a linul

examination should be made.

My own rule is, after a careful examination, to leave the case

untreated for a month ; and if no short hairs can be found, if

tiie part is free from scaliness, and the new hair sufticicntly grown

to cover the patch, I pronounce the case cured.

RINGWORM OF THE BEARD.

The treatment should be conducted on the same general

principles as that of ringworm of the scalp. In the early stage,

when the only visible lesions are erythematous rings, shaving

should be forbidden, but the hairs should be cut close with fine

scissors. The affected parts are then to be rubbed vigorously

with tincture of iodine, the friction being repeated till thorough

desquamation has taken place. If the disease is more advanced

epilation must be carried out piecemeal. This will give exit to the

pus ; neither incision nor scarification is ever required. Parasiti-

cides must then be applied, their nature and strength being care-

fully adapted to the condition of the affected parts and the

susceptibility of the patient's skin. Chrysarobin in the form of an

ointment (grs. x to 5SS of the drag to 51 of lanolin or lard) is the

most efficient application. Corrosive sublimate in an ointment

(1 in 100) is also an effective application. Resinol ointment is

sometimes effective, and does not cause irritation, Naphthol may

be used according to the following formula:

—

9 Naphthol, Ji.

Saponis viridis \

Cretse prtep. _. .

' '^ '.aa ;^vi.

Sulphuris I

Lanolini
j

M. Sig, Apply locally at bed time.

Besnier insists that each separate focus of the disease, "should

they consist of single hairs," should be isolated by a zone of epilation,

J
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and then dealt with in the same manner as ringworm of the

scalp by scraping, followed by the application of mercurial or other

parasiticides. Kerion-Iike conditions he treats with repeated sprays

of carbolised water (1 to 5 in 100), followed by washing with an

alcoholic solution of boric acid or salol. If the irritation is very

great, he wraps the affected parts in compresses of lint soaked in

boric acid solution, and seals them up with an impermeable dressing.

Boisseau dc Rocher* has used electrolysis with success. Needles

of pure silver were thrust into the affected tissues, and these were

connected with the positive pole of a galvanic battery, while a

moist electrode connected with the negative pole was placed on a

neighbouring part of the body. In the passage of the current

through the silver the liquids of the body are decomposed, sodium

chloride being produced, which with the silver forms the oxy-

chloride. A strong current is not necessary, one of from 3 to 4

inilliamperes being sufficient. In one case, ten or twelve needles

were implanted at once, and the current passed for ten minutes,

the sittings being given twice a week. In all, twenty-five sittings

were necessary to effect a cure.

RINGWORM OF THE BODY.

Ringworm of the body is easily and rapidly cured, as the parts

are always accessible, and the fungus does not penetrate beyond

the superficial layers of the epidermis. The most effectual mode

of treatment is the machanical removal of the superficial layers of

the epidermis by the application of iodine, liquor epispasticus, or

other blistering fluid. Besnier says that even when the affected

surface is in an irritable condition, it should be rubbed roughly

(nulement) with a pledget of short-cut and tightly-packed charpie

(a charpie besom, he calls it), or with a piece of wood covered with

linen, till the part has been stained a dark chestnut colour, deeper

than that of the suri'ounding skin, which should also be rubbed

with the iodine. He often even slightly scrapes the border of the

patch with the wooden handle of the charpie besom. This vigorous

* Joiini. (les Mill. Cut. tt Si/pli., April, 1889.
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friction, he says, is not followed by any great reaction, and gener-

ally suffices to cure the disease, as shown by the immediate arrest

of the centrifugal extension of the process, and in a few days

when the exfohation caused by the iodme is complete, by micro-

scopic examination.

If some fungus be left in the deeper layers of the rete, below

the limit of the action of the blister the application of a parasiticide

remedy will speedily destroy it. The most effective agent for the

purpose is chrj'sarobin, which may be applied as an ointment com-

posed of XX grs. of the drug to ^i of lanolin, or in the form of

Unna's ung. chrysarobin. co., which consists of 5 parts of chrys-

arobin, 2 parts of salicylic acid, 5 parts of ichthyol, and 100 parts

of unguentum simplex. Other useful applications are ointments

composed of oleate of copper or oleate of mercury, 3grs. ; lanolin

cum oleo, _^i ; or sublimated sulphur, 3 grs. ; carbol ti\xx ; lanolin, 5ij
;

oL oliv., jij ; either of these should be rubbed in thrice daily. For

young children a milder application, such as hydr. ammon., 3 grs.

lanohn or lard, ^i. is advisable.

In cases in Avhich large areas are affected, or in which the

disease is acute, Besnier recoinmends the use of poinmades of beta-

naphthol, pyrogallic acid, or chrysophanic acid.

Allan Jamieson finds that body ringworm, as a rule, yields

within ten days to washing with superfatted potash soap twice a

day, followed by the application of white precipitate and sulphur

ointment.
TINEA MARGINATA.

This condition is much more difficult to deal with than simple

tinea circinata. Thin* recommends washing with soft soap twice

daily and rubbing in the following ointment :

—

Jc Sulpliuris sublimati,

Olei cadini, aa 5iv.

Saponis viridis,

Adipis, aa 51.

Cretse praeparatfe, 5ijss.

M. Ft. uugt.

* Op. cit., p. 81.
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F. Roux* after wetting the affected parts with water, sprinkles

them with Goa powder, which is left on all night. A method of

using Goa powder dissolved in acetic acid or vinegar is common in

India. Chrysarobin may be used as an ointment (^ss of the drug

to '^i of lanolin) ; this is, on the whole, the best treatment.

Kaposi advises the application of a 1 per cent, solution of naphthol

in alcohol and a 5 per cent, naphthol ointment. R. W. Taylor

recommends the following, to be painted on daily :

—

B Hydrarg. perclilor., grs. ij.

Tr. benzoin co., 51.

Another mode of treatment, which is said by Jamieson to be the

most efficacious of all, is to apply a freshly-prepared solution of

sulphurous acid freely to the parts several times a day. A sus-

pensory bandage should be worn and the surfaces should be kept

apart by means of Unna's bags filled with salicylic talc dusting

powder.

RINGWORM OF THE NAILS.

A " radical and immediate treatment " of this condition is, as

Besnier says, evulsion of the nail. If this be objected to, it will

generally be found sufficient to scrape the nail thin, and then

ti soften it with potash soap and apply chrysarobin or some

other parasiticide. If need be, a local anEesthetic may first bo

applied. The treatment used by Harrison, of Bristol, for ringworm

of the scalp is particularly useful for the disease as it atl'ects

the nails. He uses two solutions—No. 1 composed of liquor

potassaj and distilled water aa^ss, and iodide of potassium, 5SS

;

and No. 2 consisting of hydr. perchlor., gr. 4, spir. vini. rect. and

distilled water, afi^ss. The nail having been scraped, No. 1 is

applied on lint under oiled silk for fifteen minutes; then No. 2

is immediately applied in the same way, and kept on for twenty-

four hours. The nail is then again scraped, and the applications

arc repeated as often as may be necessary. H. Fournicrt recoiii-

* Truito I'niti<iue iles Maladies dts Pays Chavids, t, iii., 1S8.S, \\ 231 (quoted by

Bcsiiiti).

t Juiin,. lies Mill. Oil. It 8,11,1, , Ajnil, l.S.SII.
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mends the removal of the whole of the affected parts by scraping,

scratching, or evulsion, and by the action of various local reme-

dies, such as creosote, acetic acid, benzine, corrosive sublimate

(2 per cent, in alcohol or chloroform), mercurial plaster, resorcin,

or tincture of iodine. The two last named, combined with pre-

vious maceration of the nail by means of india-rubber coverings,

are those which Fournier has found most successful.

Sabouraud* presented to the Soc. Fran^aise de Derm, et de

Syph., on January 2, 1896, a patient with large spore ringworm of

all the nails of the right hand, proved by microscopic examination.

He had been for four months under treatment by a permanent

moist iodised dressing; each finger was dressed with a piece of

absorbent wool steeped in the following liquid :

—

R Metallic iodine, 1 gramme.

Iodide of potassium, 2 grammes.

Distilled water, 1 litre.

The dressing was kept in place by a finger-stall ; the patient's

fingers were thus fairly free, and he had not to give up his

work for a single day. When shown, after four months of this

treatment, the nails were seen to be divided accurately into two

by a transverse line separating the old (diseased) nail from the

recent healthy parts. The same condition was visible in all the

nails, showing that the growth of the fungus had stopped since

the application was begun. Sabouraud thinks this treatment,

though slow, superior to any rapid method, whether it be evul-

sion, which often misses its object, or the production of an

artificial whitlow, which may easily go beyond it.

* Ann. de Derm, ot de Syph., t. vii., No. 1.
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CHAPTER XII.

PROPHYLAXIS.

The continued prevalence of ringworm is a standing reproach to

the medical profession, and in a lesser degree to the authorities

of schools. The disease could in no very long time be stamped

out if every case that occurs were properly isolated, and if

doctors were more carefid in giving certificates of cure. It is the

cases in which the marks of the presence of the fungus are few

and far between, and in which, therefore, a minute examination is

required to discover them, that are the sources—often unsuspected

by teachers or parents—of infection. Therefore no certificate of

cure should be given until the complete and permanent dis-

appearance of the fungus has been proved in the manner de-

scribed in the preceding chapter (see p. 128). All children should

be strictly examined by a competent practitioner before admission

to schools, public or private, and this insj^ection should be repeated

each time the school reassembles after a period of closure extend-

ing over several weeks. This precaution is particularly necessary

in the case of Board Schools, which often are, and always are in

danger of becoming, nurseries of ringworm. Teachers should be

instructed in what may bo called the " snap-shot " diagnosis of the

art'ection, and sliould be vigilant in looking for it. Any suspicious

case should forthwith be referred to a doctor for examination. Any

child in whom the disease is actually discovered should at once

be removed from the school ; doubtful cases should be quarantined

till such time as, after due examination, a clean bill of health can

be given. In the child's home isolation of the patient in the

ordinary sense would, in the vast majority of cases, be impossible,

if it were desirable ; but all that is needful can be accomplished

by ixohdion of /(is sralp. This can be etlbcted as part of the
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treatment by making him wear a ciose-titting cap over carefully-

applied parasiticide dressings, as already described (see pp. 100,

119, 121).

But, as has been said, ringworm often resists treatment for

months, sometimes for years. Are the unfortunate children suffer-

ing from the disease to be kept apart from their fellows like lepers,

and is their education to be interrupted all that time ? Many

persons, medical as well as lay, will be disposed to wonder with Dr.

Goodhart, what would have happened to the child's associates

"equivalent to the hann that has accrued to the child and his

attendants from the treatment he has undergone." I admit that the

rigorous methods above suggested are, at first sight, somewhat akin

to those of the bear in the fable, who (with the best intentions)

smashed the man's head with a huge stone in order to crush a

fly on his face. On the other hand, ringworm being so easily

preventible, it appears to me to be worth Avhile to make a united

and systematic effort to prevent it. The children's education

need not be interrupted. At the Seventh International Congress of

Hygiene and Demography, held in London in 1891, I read a

paper on "Ringworm in Elementary Schools,"* in which I sug-

gested the establishment of special schools in which children

suffering from the disease could be educated while under medical

inspection and treatment. The following passage may appropri-

ately find a place here :

—

On the one hand the schoolmaster, who is watchful and

zealous as to the physical well-being of the children under his

charge, refuses to admit a child with ringworm to his school

;

whereas, on the other hand, he who is lax is apt to overlook or

minimise the importance of the disease. In both cases, in my
opinion, a grievous injustice is committed, for in the former case a

child, presumably in good health, is banished from school and all

its advantages, both moral and educational, for a prolonged period,

at a time of life when these are essential for its well-being. In

* Tiansaulions of the Seventh International Congi'ess of Hj-giene and Demography,
London, 1S92, vol. iv., p. 'J? cl scq.
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the second case, the spread of the disease to other children is

inevitable, and the community at large, as wall as the individual

children, must suffer. Of these alternatives, from a medical point

of view, the former is the only logical course, though its effect

must of necessity be a marked diminution in the general standard

of national education and the reduction of the educational returns.

It can hardly, I think, be questioned that it is the duty of the

State to remedy this, and I would suggest the following practical

recommendations as the only ones which have suggested them-

selves to my mind as offering any solution of the difficulty. It

is clearly necessary, before attempting to cope with the disease,

that the exact extent and frequency of its occurrence should be

estimated. This can only be carried out by means of systevicdic

inspection, in order to accomplish which persons should be trained

in each school by skilled medical men to make a weekly examina-

tion of every child's head. By this means alone trustworthy

statistics would soon be obtained. My second recommendation is

directed towards the eradication of the disease without internipt-

ing the educational progress of the child. In the more crowded

districts, or wherever feasible, special schools ought to be estab-

lished, in which both systematic treatment and instruction could

be carried out. In less populous districts a single cl;\ssroom

might be isolated with a separate entrance. If such a sj'stem

could be enforced, the advantages would be that the education

returns would at once show a marked improvement, that the

children would no longer be deprived of their just privileges of

education, and that ringworm would be materially diminished in

Great Britain, if not entirely eradicated.

Dr. Colcott Fox, in discussing my paper, recouunended the

following course:

—

(1) That a systematic inspection of the school children should

be carried out by a staff of medical men or by specially trained

nurses, at the beginning of term and .it stated intervals afterwards.

(2) That the infected children should be scut to a convenient

hospital or dispensary for a course of treatment to be prescribed.
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The euro would be much expedited if nurses could assist and

supervise those in charge of the treatment. (3) That the cliildren

should still attend the schools, but be isolated, as far as possible'

in the schoolrooms ; that they should have their heads properly

treated with geriuicidc applications, and be covered with suitable

caps to prevent any dissemination of the fungus; and that they

should be discharged from school before the other children, to

prevent intermingling.

The last of these precautions, which amounts to what I have

called isolation of the scalp, would doubtless be efficient in the

child's home, but would simply make the little sufferer's life a

burden to it in the rough environment of a lai'ge school, and would

probably also be ineffective as a protection to others.

For some years there has been a ringworm school attached to

the great hospital of St. Louis in Paris, where children suffering

from the disease are taught and treated till they are cured ; and

statistics of cure in this school are, in point of rapidity, far better

than anything that can be shown in hospital practice in England.







Fig. 1.—Ringworm of scalp : small-spored fungus lying thick around hair ; spores scattered

irregularly ; some few threads of mycelium here and there.

The niicrophotograpLs were taken by Mr. Andrew Pringle.

Fig. 2.—Kingworm of scalp: small-sjiored fungus; portion of affected hair outside follicle;

spores suTTOimding hair ; in centre here and the reirregiUarly-joiuted mycelium,

branching in parts and curved.









Fig. 3.—Same as II. : focussed to show middle of hair; smaller number of spores ; a few
threads of inegularly-jointed mycelium, branched and curved.

-Hair from scalp : small-spored fungus ; a very few spores, some on surface ; thick,

irreguhtrly-joiutyd mycelium.









Fig. 5.—Hair from scalp : small-spored fungus ; thick masses of mycelium ami swarms of

spores ; hair split in centre and frayed at edges.

Fig. 6.—Hair from scalp : tranverse section, showing thick growth of fmigus in centre, and

s]3ores round shaft.









Fig. 7.—A secoixl section of the same (higher power).

-Hair of scalp : culture of fungus after eight days' growth ; section near margin,

showing scattered spores and mycelium threads, the latter in parts curved and

twisted, and presenting certain differences of appearance ; on one side the mycelium

is large as in Tinea circiuata.









Fig. fl.—Hair of scalp : culture of fungus after eight days' growth (higher power).

Fig. 10.—Hair from scalp atfecteil with kerion : spores scattered round hair ; irregularly

grouped : small amount of large-branched, irregularly-jointed mycelium, in every

respect similar to small-spored fungus.









11.—Hair from scalp affected with kcrion : small-sporeil fungus ; culture showing very

fine branching mjcclium growing from root of hair ( x 33).

Fig. 12.^Same as above { x 72),









Fig. 13.—Scraping from epidermis (Tinea circinata), taken from child affected with ringworm

of scalp : small spored fungus ; few spores ; abimdant mycehum, branched, and

rcfractile in substance.

Fig. 14.—Ditto, showing mycelium round the roots of lanugo hairs, not round shaft.









Fig. 15.—Tinea imbricata (Manson) : felting of mycelium, with excessive branching.

Fig. l(i.—Favus : mycelium large, long, and wavy.









Fig. 17.—Hair from scalp ; large-sporeil fungus, spores in chains ; mycelium sliort anil regularly

jointed.

Fig. lA.—Hair from scalp showing portion of root sheath : large sporcd fungus : showing spores

or chains in root sheath, ami fungus in hair.
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Fig. 19. —Hair from soalp : transverse section, showing fungus outside anil also inside

liair.

Fig. 2i>.—Same hair : transverse section, showing fungus inside hair only.









Kig. 21.—H»ir from scalp: large-spored fungus; culture, after eight days' growth, showing

mycelium growing from hair.

Fig. 22. —Section at edge of culture similar to above.
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Prophylaxis : 134 ; recommenda-

tion for dealing with, in elementary

schools, 135

Treatment : 94

fungus, large-spored. (See Tri-

chophyton)

small-sporcd. (See Micro-

sporon)

of the Beard : Sabouraud's re-

searches on, 18 ; description of, 80 ;

age and sex, 80 ; incubation, 80

;

forms of the disease, 80 ; symptoms,

83 ; fimgi concerned in its production,

84; diagnosis, 91; prognosis, 92;

treatment of, 129

Ringworm of the Body : treatment of, 129

of Mucous Membrane, 78

of the Nails : 75 ; diagnosis, 92 ;

prognosis, 93 ; treatment of, 132

of the Palms and Soles, 76

of the Scalp : 58 ;
almost pecu-

liar to childhood, 58 ; affects both

sexes equally, 59 ; incubation period,

59 ;
" disseminated," 63 ; tinea

decalvans, 63 ; complications, 63 ;

relations with other forms of ring-

worm, 66 ; symptoms, 66 ; course

and termination, 66 ; immimity, 68

;

social aspects of the disease, 69

;

diagnosis, 85 ;
prognosis, 90 ;

treat-

ment of, 95 ; Dr. Goodhart's views,

95
;
general principles, 97 ; epilation,

97 ; cleansing of affected surfaces, 98 ;

attack on fungus, 99 ; opening the

way, 99 ; use of curetting surface,

100, 101; galvanic current, 102;

parasiticide agents, 103 ; choice of an

agent, 116; author's method, 117;

special methods, 119; vapours, 119;

Unna's method, 119 ; Vidal's method,

121; Hallopeau's method, 120 •'

Besnier's method, 1 22 ; Sabouraud's

method, 125 ; croton oil method, 125 ;

when can it be said to be cured ? 128

of the Skin : 71 ; Sabouraud's re-

searches on, 19

Roberts, Leslie, researches on the tricho-

phytons, 28

Rosenbach, J. F., researches on diseases

caused by trichophytons, 30

Roux, F., treatment of eczema margi-

natum, 130

Sabouraud, researches on etiologj- of ring-

worm, 10; abstract of doctrine, 11;

clinical application of doctrines, 13;

researches on the trichophytons 14
;

researches on trichophytic ringworm,

19 ; researches on non-trichophytic

ringworm, 20 ;
general conclusions,

21 ; treatment of ringwonn, 125
;

treatment of ringworm of nails, 133

Saint-Louis Hospital School for ringworm

children, 137

Salicylic acid, modes of use in ringworm,

114
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Salt, common, iiscJ in ringworm, 114 -

S;iUer, A., use of fonnalin in ringworm, 107

Scalp, ringworm of, 58

Schonlein, his discovery of the fiivus

fungus, 3

SchooLs, elementary, ringworm in, 135

Skin, ringworm of the, 71 ; >Sabounind's

researches on, 19

Sodium chloride, use of, in ringworm, 114

hyposulphite, recommended by Sir

AV. Jenner in ringworm, 115

Solares, Vidal, use of formic aldehyde in

ringworm, 108

Soles, ringworm of, 76

Spores of ringworm fungus, size of, 43

Staining in investigation of ringworm

fungi, 38 ; method of, 33

Sulphur, modes of use in ringworm, llo

Sycosis, a kerion-like form of ringworm

of the beard, 82, 83

Sycosis, tinea, 18, 80

Tar, mode of use in ringwonn, 1 16

Taylor, R. W., treatment of eczema mar-

ginatum, 130

Teigne, meaning of the term, 1

gramtUe, 2

tondante, introduction of the term, 3

Thin, G., his demonstration of specificity

of trichophyton, 10 ; ute of tar in

ringwomi, 116; treatment of eczema

marginatum, 131

Thomson, A. Todd, importation of ring-

worm from India, 2

Thymol, mode of use in ringworm, 116

" Tinea," meaning of the term, 1

eircinata, 72 ; age and sex, 72

;

incubation period, 72 ; clinical appear-

ances, 73 ; atypical forms, 74 ; relations

with other forms of ringworm, 74;

complications, 75 ; symptoms, 75

;

course and termination, 75 ; im-

munity, 75; diagnosis, 90; prognosis,

91 ; treatment of, 131 ; Sabouraud's

researches on, 19

deeulvans, 63

imbricata, regarded by Sabouraud

as large-spored trichophyton, 15

marginata, 76 ; diagnosis, 93

;

prognosis, 93; treatment of, 131

Tinea of mucous membrane, 78

sycosis, 18, 80

tonsurans, 58 (See also Ringworm
of the scalp)

Totidaiite pi-hdiiidt hhtigne^ 17

Trichophytic ringwonn, clinical characters

of, 16 ; summarj' of Sabouraud's con-

clusions on, 19

Trichophytic tumour, 65

I'richophyde acecssoire del tcigiieiix, 17, 19,

74

Trichophyton, cultivation, 12; origin,

14 ; exceptions to specificity, 14

;

geographical distribution, 15, 41 ;

clinical characters, 16; boUinical classi-

fication, 16; summary of author's

researches on, 43 ; size of, 43

;

cultures of, 44

^— megalosporon ectothrix, 1

2

• endothrix, 12

endo-cetothrix,

26, 43

microsporon, 12

tonsm-ans (Malmsten), 9

Trichophytoses of animal origin, distinc-

tive eharactera of, 18

of beard, 18

Turpentine, used in ringworm, 116

UUmann, researches on ringworm fungi,

32

Unna, researches on ringworm fungi, 36
;

on author's methods of staining

fungi, 39

Vapours, use of, in ringwonn, 119

Veratria used in ringworm, 116

"Waelsch, rcse;irches on ringworm fungi,

33

Walker, Norman, on author's method of

staining fimgi, 37, 39

Wickham, proof of cure in ringworm vi

scalp, 128

Wigglesworth, E., experimental inocula-

tions of tinea eircinata, 72

Willan replaces "tinea" by "porrigo," 2

Wilson, Erasmus, his disbelief in parasitic

origin of ringwoi-m, 9
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