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PREFACE

Tuxr observations embodied in the present Monograph, were almost wholly acquired
in Bombay, and the greater part of them have already appeared in the * Transactions’ of
the local Medical and Physical Society for the years 1860-61-62; but many original notes
in full, and drawings in facsinile, are now, for the first time, published.

I venture to hope that the data and illustrations thus vrendered more aceessible than
before, may serve to extend a knowledge of the fungus.disease of India, to remove some
present misapprehensions as to its true character, and to assist in directing the course of
future inquiry. It is, chiefly, with respect to the last-named point—that, namely, of
future investigation—that my own interest will rest unabated; but, as regards the
doubts of other observers, in both India and England, as to the true nature of Mycetoma,
I must, whilst here offering a full account of the malady, be content with reiterating
my convietion that the real character of this pathologieal tumour of the foot, was elearly
elucidated thirteen or fourteen years ago. The question of the true nature of the para-
sitical elements themselves, which are found in this disease, is really a separate question ;
but in terming these elements ©lumgus-particles’ (enfophyte), 1 mean to express here,
also, a decided opinion.

It was hardly to be anticipated that so singular a complaint as * Mycetoma,'
should be at onee and unanimously recognised; and since the morbid growth is concerned
with a class of organisms, whose manifold relations are yet matter of controversy, it
becomes even less likely, that all the suggestions which I have thought fit to put forth,
will prove acceptable.  Nevertheless, I must here, too, abide, until some clearer light is
from other quarters afforded.

The fungus-disease has yet to be suitably introduced to the notice of surgeons and
naturalists on the Continent. I, therefore, pass by one or two summary, verbal disposals
of the subjeet, which have appeared in print; and now proffer any additional material for
mvestigation, which on my return to India (and opportunity permitting) may be desired
by experimentalists in Burope,

It may seem superfluous to state this, but T am of opinion that the subject of
parasitic complaints, in the widest sense of their definition, is ome that will soon need
more attention than has, as yet, been given to it. [ would even add, in particular, the
subject of vegetable parasites, as so distinguished. Under this head, I trust that
‘Myectoma' may be found to furnish some useful facts, additional to those alveady
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acquired. What is made known in the present Memoir, has been elicited at some pains,
and by personal effort, under the adverse influences of distant and tropical residence. To
those surgeons in India, both European and native, who have aided me with specimens
and other help, I hereby tender my best thanks. All published sources of information
on practical points, I have carefully acknowledged ; and as regards other particulars, such
as the strueture of ¢ Chionyphe €., I should not have hesitated to introduce borrowed
illustrations, had it not appeared to me desirable to limit my figures to strietly original
views, not hitherto published, and of themselves suficient to elucidate the text.

Obviously, what has been put forth, can only be very imperfect; and having above
referred for solution of certain not irrational doubts, to the facts below displayed and
arvanged, I should prefer to discussion as to the value of negative or more obscure data,
the turning of our attention to such desiderafa as may be procurable, both in India and
elsewhere. For instance :—what are the loeal conditions, as to soil, water and vegetation,
outside the body, under which the two kinds of Myecetoma respectively prevail?  Why in
one person, the black sort; in another, the pale, shall, in one village, appear side by side ?
Does this difference depend upon inoculation at a different stage of development of the
entophyte ?  Can botanists tell us under what circumstances fungi and bacteria become
interchangeable ?  And, on the adoption of my views, may not surgeons be able to pregent
the oecurrence of Myeetoma, in much-infected localities ?

Then, as concerns the malady itself, it should be well ascertained if it always begins
in the same way; precizely, how it spreads in the foot; what its period of incubation; what
the conditions of slow or quick growth, within the body. Let the inter- and eo-relations
of the fangus-particles (entophyta) be elucidated: so let, in all essential details, the ecor-
respondence between clinical and natural history of the several varieties of the disease. It
is strange, but significant, that these varieties do not co-exist in the foot, and are not,
seemingly, connected by intermediate forms: where are the transitional phases that
should exist, exeept upon the view proposed, that even the diverse particles have a common
special origin ?

When, however, these and like topics, are put forward, one is apt to be discouraged and
even somewhat dismayed, at the slender hold upon facts that is available, even in so
isolated and uncomplicated a complaint, as is this of the fungus-disease; but still, I
will end these prefatory remarks with the expression of a hope, that the work which
they herald, may prove to be both interesting to the naturalist and useful to the surgeon,
especially in India and the East.

July, 1874.
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INTRODUCTION

I rrovose in this place to mention the Classificafion and Dejinitions which it will be
useful hereafter to employ.

By the term ¢ Mycetoma,” is meant a tumour or swelling, which results from the
growth within the textures of the human body, of a simply organized vegetable parasite.

Such tumours (which commonly implicate the foot or hand), while presenting inall cases
~ eertain uniform external signs, yet differ materially as to their contents; and it therefore
becomes necessary to diseriminate the several forms which have already been made out.
Since the colour of the parasitic elements is, at first view, perhaps their most striking
character, I propose to make use of the terms * Melanoid * and ¢ Ochroid ' as indicative
of the two chief varieties of Myecetoma; and to distingunish the particles themselves which
appertain to each variety, by the respective names—*Sclerotia®* and ¢Malacotia,” as
expressive of such differences in consistence as also point to significant distinetive
characters.

The proposed arrangement is the following :—

CrasSIFICATION ACCORDING To CHARACTERS oF Pamasimre ELEMENTS

VABRIETY oF THE DMsEAsE CHARACTERS OF THE Fuxovs IAETICLES

¢ Colowy :—bleek or dark brown.

Size ;—from a pin's head, or leas, to a bullet.

Forim :—spheroidal (the larger) ; or compressed and peduncu-
lated (the smaller).

Supface :—nodular or mulberry-like ; or botryoidal.

Consislence :—hard and friable ; or, rarvely, softer and like
rotting wood. The particles may be named

L Selevolia,

1. Melanoid

[ Colowr :—more or less pale ; pink, brown, or yellowish.
Size :—from a minute speck to a dried pea.
9 Dikccid - : - ,I-T'urun :—more or less glohul:.w; or ovoid.
Surfuce :—bossed or botryoidal.
Consistence :—caseous or soft; rarvely firm. These particles
may be named Malacotia.

e

| Mycetoma—{rom MYEWE, greg; fungus : the termi- ¥ Oelword—from éypec, of pale eolour.

nation (from 0ifypa) is that common to many surgicul ¢ Belerotium—{rom exhypis, of bard consistenes,
Lo uTE. * Malacotinm—from pakicds, of soft consistence.

* Melanoid—{rom widag, of black colowr .,

7@, 1




2 INTRODUCTION

Examples in illustration of the two forms now indicated, will be found in the cases
to be described in the sueeeeding chapter ; and fuller deserviption of the characteristie
discase-clements is contained in Section V, Chapter L.

I have said that the signs or external features of Mycetoma are commonly much the
game: indeed, not until are ascertained the characters, or contents, of the * discharge”
from the sinuses (which are a prominent mark of the tumours), can it be surely said
whether a given instance is one of the melanoid or ochroid variety. The reason of this
outward similarity in the appearance of the swelling, notwithstanding differences in the
parasitic species, 18 owing fo there being, in all cases, but one mode of production of the
malady ; that, namely, which pertains to the development and growth amid the tissues,
and to the subsequent approach towards the free surface, of an organism altogether foreign
to the body itself. Thus, the cause and attendant conditions being alike, it is plain that
the effects or results, as shown by local signs, will as well be essentially the same. It is
in this manner only that I can explain the similarity which, by universal consent, obtains
of the common or generic characters of the fungus-disease of India.

But the uniformity of character which is observed in all varieties of Mycetoma is
not limited to external appearamces omly, for it obtains also in the elinical history of
cases, as well as in all general features besides; and to me this circumstance appears of
great weight, not only as indicating, as I have said, a common cause, but as also pointing
to identity in nature of the foreign growths, which are always present in the foot or hand.
Thus, sinee it is shown below that in one form (the melancid) an undoubted fungus is
present, so in the other (the ochroid form) a similar, or a correlated, structure may be
looked for ; and that such is really to be found, is the conelusion which, from the first, my
inguiries have led me to uphold.

The terms genus and specics, as here employed, are not intended to mean more than
general and particular resemblance.

I propose to consider, in succession, the signs or local charaeters of this remarkable
affeetion; then its general characters; its pathology and treatment; and, lastly, the
natural history of the malady, so far as is known to me. An Appendix will contain the
Bibliography of Mycetoma.



MYCETOMA

OB THE

FUNGUS-DISEASE OF INDIA

SECTION I
LOCAL CHARACTERS OF THE AFFECTION

CHAPTER I

Thistory axp Descrirrion or Cases :—a, oF ToE Metaxoip VARIETY; &, OF THE

Ocuroip Variery; *Brouany SreciMeNs

wt. Melanoid variely of Myeefoma

Casg 1. —Pandoo, Maratta, age about 35 Fenrs, farmer or cullivator of grain by oceupation, residencoe near
Poona in the Deeean, admitted into the J. J. Hospital, Bombay, on September 21st, 1559,  His right foot is
much enlarged, particularly about the ankle ; the general Form of the swelling is oval, and somewhat reacmbling
that of extensive scrofulous caries of the park; the skin is thrown into coarse, corrugated wrinkles, On either
gide of the ankle-joint, and on the dorsum of the foot near the toe, and also in the sole at this part, are numerous
emall, soft elevations, one.third to half an inch across, and having conneeted with them puckered apertures or
fistulous openings, around which the colowr of the skin is lighter than elsewhere. These elevations (or © tu-
borcles ™ so called) may be scen in all stages, from a slight raizsing of the surface to a pointed eminence, on which
iz found a puckered, fistulous orifice. They are most numercus about the ankle, particularly the outer, where
nine or ten may be counted ; and on the dorsum of the toes there are nearly as many.  Some other spois appear
a8 if they had besomo cicatrised. On introducing a probe into one of the apertures, a long but not tortuous
sinus is entered, which frequently leads to neighbouring bome, but not always: the discharge from them is
seanty, not like the thin curdy pus of & serofulous abscess, but rather a discoloured, glairy, sero-purulent fluid, in
the midst of which may often be seen a few black gritty particles, the size of a pin's head or grain of powder; or
yot larger. The toes are imbedded, separated and displaced upwards (doubtless from implication of their
extenser tendons) ; and the museles of the calf of theleg are atrophied, The patient is emnaciated and eachectio;
he has never had syphilis. The disease is of twelve years® standing, and its history is ns follows : —When wading
in a shallow river bed, a thorn stuck in the sole of the foot, bleeding followed, and a small absecss formed ; theneos
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swelling extended, without much pain, over the foot towards the ankle, which hecame implicated only a year or
g0 back., Amputation of the log was performed by Mr W, G. Hunter on October 3nd, 1559, and the patient
made a slow but complete recovery.

The amputated member was examined by me within two hours afer removal, and a coloured drawing was
made of the parts as seen on section of the foot. It needed but a glance to see that the characteristic features
of the diseaze were numerons black magses, studded throughout both hard and soft parts.  (Fide Plate 1.)

The lower end of the fikia has imbedded in its cancellons tissue two isolated and splierical masses, the size of o
marble, and of the darkest 'pigmefnlarf lme ; the amterior portion of the oz caleis is accupied by a atill larger and
more irregular mass, composed in part of smaller black spherical bodies, and also of a fleshy substance inter-
mized.  Beneath the sbin at the fore part of the dersum of the foot are numerous round, dark-coloured massea
which are zeen to be compozed of black spherical particles aggregated together; the extensor tendons of the toea
have been displaced by this collection,  Boneath the fiesf phelons and beads of the mefafarsal dowres are ather
massez of the same appearance ; and before and behind the andle-joint are also glairy acenmulations, in which are
imbodded Back particles.  All the other tissues exhibited a normal appearance, and there was bere little of that
elephantiasis:like thickening of -the skin which was subzequently found to be common in the fungus-disensc :
there was nothing like strameus deposit in the osseous tissue, or such fusion of paris as is observed in cancer,
and no earies or inflammation of the articulations.  The black bullet-like massea may be piclked out guite clean,
and the cavities they ocoupied appear to be lined by a distinet membrane ; they were carcfully drawn, and
figures of them and of the foot itself are preservedd  The bones wore macerated, and are now preserved in the
Grant College Museum. The minute structure of the fungus will be deseribed further on,

Cast 2—In February, 1560, I reccived feom Bhooj, in Kutch, an entire Toob which was kindly forwarded by
Mr Sudasew Hewraj, physicion to the Rao of Kuteh. No history of the case reached me, but haring received
further information from the donor, I am led to believe that the present specimen was buk a type of the coses
commonly oceurring in Kuteh, The whole foot has the globular shape characteristic of these cases: there are
several aperiures placed in the dorsum and on either side of the ankle and foob, but none in the sole; they
resemble those of the frst specimen, and some are ocoupied by little Black graivs, identieal with the particles
forming the deposits in the interior, to be presently deseribed.  The skin presents white patches seattered around
these apertures, and the tors are displaced upwards.

A coloured sketel was made of both exterior, and of sectional appearance. See Plate IT, fig, 1, for the
external aspect of this speeimen.

Dezeription of section.—~The fibin (and probably the fbuls) are scen to be free from black deposit in this
case: there is, however, a thinning of the walls of the ehaft, and there may be noticed a soflened spot placed on
a part which iz paler in colour than the rest of the cancellous tissue, alihough of the smme density ; this softened
spot bas a rather white ting, and it looks a8 if fat had been deposited there, Also in the os ealeis, just belind
the position of the bursa mucoss of the tends dokillis, the osseous tissue is somewhat softened, but not changed in
eolour, On carclul examination of these parts, only o large increase of fat-cells, erystals of sbearing (free and con-
tained) and the remains of the medullary membrane studded with granular ouclel, were found : noe fungus.
particles were detected. The esfragalus is unaffected. In the fore-part of the o2 ealeis is cmbedded a black
mass, half an inels in dinmeter, sranulor apd firm in consistence, and of the characteristie rounded form, The
cunefform bones are occupied by a larger deposit of similar appearance ; and benecath the thickened integument
covering them, being partially blended with the above, are seen two round black deposits, a quarter of an inch in
dismeter ; also a third deposit a litile forther back ; and agnin in the soft paris bencath these bones, in the aole
of the foot, are two other mnsses of similar appearance : smaller deposits are secn beneath the toes in front. The
integument is thickened somewhat, as seen in elephantinss, in the dorsum of the foot ; and thereappears to have
been some fibrous thickening amongst the parts in the sele. The joints are unafected. The osseous tissue is
mostly in a normal state, and only absorbed to make room for the new growtl, thus Ieading to the production of
small spherical cavities,

As for the fungus masses, compared with those of the first speeimen, they are somewhat Iees firm and regular
when enucleated from midst tho tissues, but in all other respects they are identical with them : insome instances,
e those taken from the cavity in the os cwne{firme, the mass is soft, friable, like rotten wood, and splitting in a
dircetion radisting from the centre : their colour is bowever the same, aud similar masses were found io the Grat
apecimen.
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The minube structure of the fungus will be deseribed further on. A portion of the foot is preserved in the
Grant College, Bombay, and one half was sent to England for exhibition to the Paihological Society of London,

in May, 1500, This speeimen is now preserved in the Museum belonging to the Army Medicnl School, at
Ketley.!

Casg 3.—A third example was forwarded to the Grant College llnj‘ Dr Asher, Civil Surgeon at II}'dmlmd
in Sind, with the following memoranda® .—% Foot (right) of a prisoner in Hydrabad jail, amputated 31st October,
1860,  Dhsenae commenced in the sole of the foot by the appearanee of a tubular (F) indolent swelling, at the end
of 1556, attributable to mo known couse. He previously emjoyed good health. Similar swellings gradually
extended over the whole foot, and here and there circumseribed suppurations took place, giving rise to breaches
of surface: and these, romaining open, took on the appearance of papille from which there came a scanty thin
discharge. A deep achivg in the foot was merely felt, there being uo acute pain at any period of the disease.
Progression up to the date of amputation was merely incommeded by the weight of the foot, and for a consider-
able time previous to the operat tom, the man was in weak health and much emaciated : he was born and resident
all his life in the neighbourhood of Kotri, being oceasionally employed in agriculture, but for the most part as a
mugician,”

Dresoription of the zspecimen.—General exfernal form of foot striking and characteristic: the awcll[ng, of con-
siderable size, invelved the whole member, and is particularly large about the ankle-joint; the tors are free,
Numerous aperfures are seatlered over the surfaee, several being on the sole of the foct ; they bave the usual
pouting appesrance. Secfion :—The small bomer and soft parts are indistinet on account of the growth of a
darl-coloured glairy substanee, imbedded in which are the black fungi = fibia,—in the cancellous tissue of its lower
extremity are one or more collections of black particles; in the os esleiz are othera: there being the usual
spherical eavities in these bones, as well as in others that are affected. The amount of parasitic development ia
very considerable, and was, T think, rapidly inereasing at the time of amputation.  As regards the minute strue.
ture of the Fungus in this ease, it corvesponds wholly with that previously observed : but this specimen will be
again referred to as one demonstrating the way in which the melavotic form of fungus seems to commence (see
Plate VIII, fig. 2).

Case 4—A Hindoo (male), ot. 30, & earpenter from the Decean (near Nassick) : the left foot is affected
characteristically, and to a considerablo extent; the disease bogan one year since with an abacess in the sole,
during the eold season.  Health reduced: the foof is painful. Amputation was performed at the J. J. Hoepital
Bombay, on September 26th, 1561 ; and the man was discharged cured ab the end of October.

In general form and appearanee this specimen resembles others previously deseribed.  The farsus is chiedy
affectod : the toes are free.  Numerous sinuses open on the dorsum and side of the foot, and o large eluster of
oproingd is scen in the middle of the sole: most of them discharge o thin purelent fAuid, and in some of them
small black particles may be seen : these are the fungi, and their nature was elearly made out before operation.

A geetion of the foot was made immediately after removal and the appearances preserved in a sketeh (2ee
fig. 2, Plate IT). The black masses and granules located in the spherical eavities and tubular canals were imbedded
in a whitish, semi-opaque, glairy substunee of homogeneous consistence ; the walls of the canals were thin, had
an opaque yellow colour, and were readily torn.  The soft parts around them were converted into a gpelatiniform
substance which takes the place of the degenerated muscles, &e. ; tho tendinous and fatty structures ane less
altered, Microscopie examinations of these parta were wode, and the resulis will be alterwards refereed to:
Chapter I, Section V.

— e —

! The sume Musonm aleo cohtaing an entire foob
affected with the Ochroid variety of Myectoma, and
botl exnmples were sclected (with others of different
dizeases) by me, during the period I wos Curator of thae
Muscum at Grant College, in Bombay.

# (Mher notes of Dr Asher ane these :—* The produce
of Liis native district consists of graun and cotton, but in
the culture of the former alone bas he been engaged.
The small tract of country to which his residence hos
been eonfined lies along the right bank of the Indus, and
the soil is light clay. Has never known any othor person

gaffer from the disease under which be labours, but haa
beard of it from others, and believes it is called in the
vernasular * Nagre’; a term, however, which seoms not
familiar to many, and apparently not confined to this
particulur discase. The natives have here no superstitions
views ns f0 its cause, nature, or cure; they regand it ns
incuralle, Ko, said never to be known in any other part
but the foot; and in the sabjects of it no heveditary
tendency or particalar distlesis can be traced. ™ Within
the last fow days, sinoe writing the above, another in-
slange, altogether similar, has ocowrred in my practice.”
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Cusr 5—Trom Kutch. A Tindoo, mt. 27, shephord: thin and weak, suffers little pain. The right
fook is irregularly swollen in both dorsal and planiar aspects, which present numerous small openings, giving
exit to a scnty, thin, discoloured fluid. The disease began fiftcen months before admission, as o small hard
mnl]ing in the sole, with little pain: two monthe afterwards an opening formed, and black granules, like seeds,
began Lo come out from time to time, Ampulation of the leg was performed on Novewber 12, 1561, and the
patient made a fair recovery.

The foot ia swollen : the toes much extended.  The skin has not chanzed in eolour. At theroot of the toes,
on the dorsum, are three or four small apertures filled with black particles, one or two being situated towards the
margin of the foot, and others on the sole at the front.  On section it is seen that a considerable growth of the
dark sclferofiz (which vary in size from that of a pin's head to a plit pea) has taken place in the soft parts imme-
dintely beneath the apertures just described, that iz, in the subcutaneous tissue on the doraum of the foot, at the
root of the toes and in the sole, along its whole extent. It does not appear that either the tarsa] or metntarsal
bones have been attacked ; the osseous tissue is healthy.

Minute examination of these various parts was made with results mentioned below.

Case G.—An elderly man, resident at Satara, Decean, a vakil {lawyer) by profession, applied o me on
aceount of o Jong-standing sore, situsted between the toes of one of his feet; it had been there wpwards of
fificen years, and not unfrequently there came away from it small, hard, black pariicles. I found that the
cavity of the uleer extended inwards zome distance; there was very little discharge; the black particles were
characteristic fragments of the smaller kind described in this work. The interest of this case centered in the
long duration and slight progress of the growth; it is possible that a sore may have existed long prior to the
introduction of fungus-spores, but I have no evidence bearing on this point.

Case 7.—J. I. Tospital, Bombay, 1561. A Mussulman, mt. 27, sailor, & native of Bunder Abbas, in the
Persian Gulf. The lefi foot began to enlarge ten years since after a fall ; the swelling now presents all the
characters of myeetomn ; black particles may be picked out of the zinuses, and when examined microscopically
exhibit sprouting cells and beaded fibres.  This man suffers no pain or constitutional disturbance ; and, finding
no other remedy proposed than amputation, declines to submit to operstion.

Cases 8 and 9.—Myeefoma of the Hand —Two specimens were forwarded to me in
May, 1862, by Mr Sudasew Hemraj, medical attendant of the Rao of Kutch; both were
examples of the black variety, and figures of them are given in Plate IIL

Casn 8. —0ookerda, a Tlindoo cultivator, aged about 70, a native and residont of a village situated to the
north of Bhooj, has disease of the sing fnger of his right band. Says that about a year and a half ago 5 small
swelling about the size of a pea formed on the palmar aspect of the right ring finger ; this swelling began slowly
to inerease, and in about a year it attained the size of a putmeg, became painful, burst and gave exit to thin
zanions matter mized with dark-coloured, granular, seed-like particles.  After this, the swelling began to extend
all over the finger, now and then bursting and discharging matters as above deseribed, and thus the finger has
attained its present size.

When examined in Bombay the specimen pregented the following charaeters :—Ik appears to lave been
somewhat swollen ; the palmar surface opposite the middle phalinx presents four or five rounded openings,
in which may be seen imbedded the black fungus-bodics; ene or two such apertures are placed at the side, and
all are of characteristic appearance, being circular, clean cut, and narrowest at bottom ; occasionally they are
blended together, On making seetion through these places, it 8 found that the discase does not pass deeper
than the sheath of the flexor tendons, but extends along them for some distance ; the soft parts in front being

oceupied by caritica two or three lines in dismeter, which are filled with the fungus.growth, and which are
connected together by small tunnels or canals passing from one to the other, beneath the cutaneous surface ; so
that these parts are riddled, as it were, by the disease, while all the other textures of the finger seem to be sound.
There are ne pink stains visible; and further examination elicited no new features of the disease, either
general or minute.

Cape 8. —The hand (right side) is from o low-coste Hindoo female, native of Wagur ; she is unable to give
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any account of the commencement and progresa of thoe disease, but says that the discharge from the openings
during life contained dark-coloured, seed-like particles. The hand was preserved entire, nob being dissccted.

Mr Hemraj observes that he had under treatment two more cases of the foot disease,
one of which presents a very large tumour ready for operation.

Other rare examples of Mycetoma of the upper extremity are referred to by Dr Cole-
brook, late Civil Surgeon at Madura; and by Mr P. A. Minas, Honorary Assistant-
Surgeon on the Bengal establishment, respeetively, in separate communications to me and
in publications named in the Appendix.

® PBellary specimens

These were sent as ondinary examples of the Foot-disease ; and were not aceompanied
by notes of the history of the cases. Certain peculiar features, which both specimens
presented, seem to require the special consideration here given to these examples.

No. 1L—The smaller foof has the globular shape commen in thiz disease; the swelling ineludes the ankle,
heel, and foot, uniformly towards the tocs, which are yet distinct and promiment. The skie is marked with
large white patelies. Numerows civcalar aperiures and depressions may be seen scattered over the dorsum,
sides, and heel of the foot; they are large enongh to admit the peint of a probe, or larger, and they are elosed by
the folds of the thin membrane which lines the sinuses or tubular passages communicating with them. Small
brown particles, like little seeds, may be seen in some of the aperbures,

Heelion— General tndistinelness of paris, The surface is studded with round or oval holes, in which are
lodged brown particles, identical with those referred to above, or white and opaque granules of a similar form.
In some placea the colour of the particles ia reddish, or even pink. The bones of the farsns, eapocially the
smaller ones, are hollowed into spherical cavitics to receive these bodies ; the osseous tizsue ilsell is not discased,
only that of the ssfrageles and os caleis is, il anything, somewhat condensed. The &ilis is unaffected, except
that its cancellous tissue appears coarser than uspal.  The soft parts are inereased and thickened by the forma-
tion of fibrous tissue, and they are almost everywhere permeated by canals and eavities filled with brown fungus-
pacticles ; this appearance extends as high a3 4 inches above the ankle-joint behind the tibia, or, it may be, guite
up to the line of operation (about 5 inches). Ileposits of the same brown granules way be seen just
beneath the skin, and in the tubes which lead from the apertures on the sorface down to the cavities and
dilated conals in the interior. There is a greenish, oily, sloughy appearance of the soft parts beneath the skin
and running up the leg, which appears to be due to disorganization of tissue, more or less immediately con-
nected with the parasitic growth. The fiengus-perficles are gcuemlly of a mahogany-brown colour, but may be
of bright pink or of yellowish, or cven paler tint; some appear to have been transformed into opague white
granules, They attract attention when the section is first exposed to view, and are exceedingly numerows.  Their
consistence is firm and friable, almost brittle, and unitorm throughout, The ferger ones are one fourth to one
third of an inch in diameter, and their surface is tuberenlated ; they readily break up or tear in a direction
radiating from the centre, and they are clearly not aggrogations of smaller particles; except in colowr, they
resemble some of the larger black particles characteristic of the melanoid or first-named variety of Mycefoma, and
they may, perhape, be regarded as having originally had the same general strueture as they,  The swmeller once
also similar in form and size to the small black fungi, and, like them, present the appearance of a pedicle ; their
colour and consistence, however, are very different.  (For illusirations, see Plate 1X, fig. 7.)

The minute structure of these bodies will be referred to subsequently. The opague white granules men-
tioned above are wholly formed of delicate, radiate, erystalline spiculw, and are evidently of inorganic nature;
such erystals, indeed, are fatty, and the like are not of uncommon oeccurrence in conneetion with the parasitic
growth of all forma.

No. 2.—The large foof. 1t I8 much wore misshapen than the last speeimen, presenling an appearnce
totally distinet from any affection of the kind which I ever saw in Europe. The anterior half of the foot is
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enormously expanded and thickened ; only the outer and inner tocs are visible, the others being imbedided in the
new growth ; the cireumference ab this part affaing to 16 inches. The surface s riddled with rowud holes like
those of the last specimen, only more numerous and various in size; they lead down to similar canals and
cavities, which are also flled with masses of granular aspect.  These mosses are perfoctly distinet to the un.
aided eye, and in colour some are pink, others brown or whitish. Their tofal number must be immense, and as
each mass contains dozens of separate smaller ones, and every granule as many fungus-particles, the tofal
number of individuals may be rechoned iy thousands., Their winute structure will be deseribed under
Seetion V; it ia well worthy of notice.

This specimen was preserved entire, only an incision being wade into i€, which showed the usual appear-
ances. The posterior part of the foot, around the ankle-joint, was comparatively unaffected.

Although the two examples above deseribed will be afterwards frequently referred to,
it may be as well to state in this place, that both of them present features of an intermediate
character—as regards the structure and other characters of the fungus-particles—which
are most interesting, as aiding to conneet forms of growth otherwise in appearance widely
distinet.

b, Oclwoid vaviely of Myceloma

Casn 1.—A Hindoo woman, mt. 50, an inhabitant of Gogo, was admitted into the J. J. Horpital, in the
middle of November, 1859,  The left foot is affected ; 1here is considerable swelling ; and on the dorsum, and as
well around the ankle-joint, sre several solt pale clevations of the skin, somewhat larger in size than usual :
mwany of these seem to have burst and were discharging a watery fluid, or oceasionally pus, and through them a
probe readily passes eome way down inte the tissues of the foot; the toes are not digplaced.  On examining the
discharge under the microscope, besides numerous pus globules, several small white particles were seen ; these
possess a distinet fumgrs-structure.

The patient is emaciated, and states that four years ago she wos salivated at the Rajeote Dispensary. The
history of the case is as follows :—seven or eight years agoshe struck the inner part of the foot against o door ;
an abseezs followed, which she opened with a needle; it did not, however, heal, but renppeared several times,
when it was frequently opened by means of a thorn. Two or three years subsequently to this, the discase
spread gradually, and fistulovs apenings bogan fo appear,

The leg was amputated November 30th, 1559, by Dr Ballingall, and the patient recovered. Drawings
were made of the external and seetional appearances of the specimen,  See fige. 1 and 2, Plate IV.  In this case
the diseased parts consisted of collections of what looked like eloughing tissue, or grey or blackish matter, almost
glairy in consislence, and accumulasted in loculi, from wlich they could be readily drawn out; both soft
parts and bones being freely excavated to receive them. The principal acenmulutions were behind the fends
Achillis, eneronching on the bones just sbove the o ealeis; also in front of the anklejoint, ocoupying the
position of the anterior part of the esfragelus, which was in this place purtly absorbed ; and extending as well
beneath the skin.  In the arch of the sole, also, is another group of these soft masees, encroaching on the front
part of the o cefeiz, and communicating with the last.mentioned mass.  On the whole, the bones themselves seem
not greatly affected ; the lower end of the filis did net contain any of the foreign substames ; the cancellous
tissue, however, seemed a little softened in one or two places, and there was some enlargement and rarefaction
of the compaet tissue.

Ko black granules were seen, and only after careful examination were the pale ones geen in the loculi above
mentioned ; some of these granules were semi-iraneparent and others were opaque; when izolated they wore
barely visible as white dots to the unaided eye; they were abundant in the discharge, and in the glairy
substance above mentioned. Their minute strocture will be subsequently deseribed. See Seetion V, and fig. 1,
Plate X.

Oune half of thia foot is preserved in a moist stafe ; and one half has been put to macerate, to show the
extent of disease in the bones. Tt was in the macerating foot that the pink mould (Chionyphe C.) made its
appearanes after an interval of many months, as afterwards described. The bones of the foot are shown in
fig. 1, Plate VILI; they are very characteristically affected.
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The discharge from a recent sinus in the foot was, prier to the operation, examined with the micvoscope,
It was thin and watery, like diluted pus, and irregularly opaque ; there were in it numerous small particles
barely visible as white dots to the eve, but when magnified fonnd to be of varying size, brownish in tint, darker
in the eentre than ot the circumference, and having o rounded or tuberculated surface ; these are the fingf,
and dozens, or even hundreds of them, must have been daily extruded from the foot.  1Pus and blood-corpuseles,
and grapule.cells composed the chief part of the discharge ; no other structures were sten. See g 1 e,
Plate X.

Thus the nature of the discase was disgnosed before amputation, alihough this example was in many
respects obseure. It s an instance well worthy of close attention.

From Madura, sent as a specimen by Dr R. Wilson, June 25th, 1860 :

Casg 2.—The patient wag @ woman about 26 vears of age; disease said to be of about fonr years' atnm]ing_
Bhe is the wile of o ryot, and s frequently been employed in feld labour, in cotton soil and amongst cotton
plants ; she does not remember having received any injury to the foof., The discase first commeneed as a boil
in the dorsum ; and wnder native remedies it gradually werged into its present condition, when she applicd at
the Civil ]lnspiln!, Madura, for relief.

The speeimen arrived in Bombay om July 21:t, and may be deseribed as follows :—Erfernal appearance—
The whole foot is enormously enlarged, and appears, as it were, spread out, oF Battened ; henee its resemblance
to some other specimens is not great, though, on the whele, very characteristie. Tt s not enlarged about the
aukle-joint so much as towards the front part, where it is enormously expandel and thickened ; and the soft
parts beneath the toes are so aflected that the latler are imbedded and nearly hidden, Scattered over the
dorsum of the foof, on the sides, and also in the sole, are numerous apertures seated om eminencez or soft
swellings, like those peculiar to this disease ; in their immediate neighbourhood the skin ia white, and frequently
the white patches join. T note that the English surgeon would find it difficult to classify this specimen amongst
local affections hitherto known fo him,

Sectioral appearance,— No distinetion of parts evident ona glavce.  The small bones of the foot seem to be
almost destroyed, leaving o greenish, slough-like fisswe, or, a8 it is in front, reddish-coloured and of similar
consistence.  The filie ie atrophied and softened, and the ssfragofes is still more affected in the same way ; the
remaining bones bave been seooped out, or excavated, on oll sides, by the new growth,  The soft parts are also
very obscurely indicated ; the shin is hypertrophicd ; in ity in the other soft parts, and in the bones, are to be
seen cylindrical tuonnels and spherical eavities, which are occcupied by the glairy subsiance more or less
completely ; this Iatter has o pinkish tint in some parts ; fat is abundant and eily matter exwiles plentifully from
the boues, &e.  The peculiar deposit in the canals just referred to iz clearly the new growth; the canals join
together or run towards the surface, where they open abt one of the apertures deseribed above, The fleshy
tigsuc fills them in eome parts and lines them in others, where large cavitier are formed by the junction of
several tunnels ; here we meet with broken-up osseous tissue from the cxposed bones around, epithelinm, masses
of pigment, and other oébeis. The pink colour is partly owing to a geoeral diffusion of pigment (Vinging
even the oil-globules), and partly to the presence of very numerous single or aggregated particles, just visible
to the unsiled eve, and scattered irregularly amengst the feshy tissue; at first sight the surface of the section
appeared as if strewed with red-pepper graing, and the appearanee was so like thot of accident, that it might
bove been mistaken for such. These red particles are the peculiar and characteristic fungus-bodies; their
structure will be afterwards deseribed.  See Sect. V, and fig. 4, Plate VIL,

From Kutch. Specimen and notes gent by Mr 8, Hemraj :

Cask 3.—A Hindoo, wt, 40, cultivator; the left foot is swollen to about three times the size of ita fellow |
more particularly is the solo of the foot affected, in its whole length. Everywhere are found small openings,
through which the probe readily passes, and often as far as bone ; in some parts are small soft elevations of the
surface, which, when they burst, give exit to a quantity of thin matter containing granular bodies, not unlike
musiard seeds.  The disease is of very lomgstanding ; it began by a vesicle on the sole, from which granular and
purulent matters were discharged ; the swelling then subsided, but seven years ago other vesicles appeared, and
the disease has progressed ever sinee.  The patient is somewhat reduced, but does not suffer pain or fever. On

2



10 HISTORY AND [sECT. 1

November 206th, 1860, amputation was performed in the upper part of the leg; and the patient progressed favor-
ably afterwards,

I fdund the disensed foot to be very characternstic in appearance.  On seefion great d[mrg:_niz,ﬂ,linn of the
tissues was seen, bones and soft parta being bored and excavated in all dircetions, and the canals amd cavilies
being oceupied with whitish mulberry-like masses of minute size and soft consistence ; their number was very
great, and under the microscope they exhibited, besides the usual structure—namely, a finely granular central
body surrannded by a r_'r".'stauina cu\'r.‘]ﬂp&—l:nrtain peculiarities not before seen ; thus, this ergstalline fringe was
composed, tot of a single row of needles, but, in addition, of su perimposed seeomdary or even tertiary rows, not
unlike to eilin, or the liner paris of o feathor; and also were seen in the interior of many of the particles nu-
merous oblong, granular, rounded bodies, which might readily be taken for a sort of muclei, or even for spores ;
but it appeared on further examination that they were merely oil.globules of various size, and variously blended
together.  For further remarks sée Sect. ¥V, and also fig. 3, Plate X. 1t was from malacotioid bodies taken from
this gpecimen that the red mould (Chionyphe) was suceessfully cultivated.

Cuase d.—J. J. Hospital, August 9ih, 1862, The left foot ot a young man was amputated by me on secount
of this discase. The peculiar charcter of the openings in the shin was clearly apparent, as well as some circular
lighter-colonred spols, miving a mottled appearance to the surface ; the region cecupiod by the discase waa EEno-
rally of & very dark tint.  Only the inner side of the foot and sole was affected ; and the limit was enriously well
defived.  See Plate V. The history of the ease presented no peculiar features,

Un sectisn the disorganization of tissue was found to be great; canals were seen having precisely the same
appearance 33 found in the last specimen obtained in this hospital (on September 26th, 1561, which was one of the
first or melancid variety of Myecetoma), their walls being composed of an opnque yellowish substance, and iheir
contents consisting of an opalescent, gelatinous matter, sometimes passing into a puriform liquid ; in faet, exceph
in the very different character of the fungus-particles, all the accompanying changes were identical.  Pink streaks
in the skin were mot here scen.  The particles were of considerable size ; it might be thought that they had un-
dergone a ehange from the melaneid to the present pale state—a ehange aecompanied by suppuration in the
cells, Yot in every part of the foob the apprarance of the particles was alike, and there was no evidence of
a transition from one form to another. The particles had the consistence and other characters seen in former
specimens, and their small mulberry.like clusters were found to be composed of fungus.bodies arranged ina
seemingly irregular manner.

The following observations were made two and half howrs after operation :

A pale granule or particle taken from near the surface of the sole, at some distance from bone, to which
water was added, was found to consist of fungus-bodies with their crystalling fringes, of ln.!ruluut- matter with
granule-corpuscles, fat crystals, &, and of rome free and well-marked “ myeloid” eells of varous degrees of
complexity, No traces were seen of either spores or cells of a fungus.structure.  Numerouws radisted masscs
of fat-erystals were present.  The presence of the irregular mosses with their erowded, bright nuclei, known as
‘myeloid’ eells, had no special significance, because the patient wos a young man, and the medullary membrane
of the tarsal bones of the foot was implieated in the progress of the parssitic growth; hence, doubtless, the
presence of these structures, which, however, certainly formed no appreciable addition to the bulk of the
growth, and bad no special connection with the tumeur.

Casp 5 —3uttoo, wt. 30, inbkabitant of the Decean, Spiara Collectorate, Bombay Presidency, has his left
foot aflected with the fungos.disease.  Ie is very thin, and much reduced in strength, but does not suffee from
hestie or loeal pain; be has no other complaint, The foob is enormously enlarged ; and in progression he is com-
pelled to crawl on the ground with the aid of the sound limb, pushing the diseased foot onwards in front by
means of his hands. The swelling involves chiefly the outer side of the foot and the sole; it does not extend
above the ankledoint, and has all the external characters of * Mycetoma.”

The patient states that three years ago, during the hot season of the year, he accidentally pricked his foot
(in the sole) with o thorn, and that abseess and swelling followed, the Istler continuing to incresse until the
present time, with the formation of fresh abscesses. Nome of his family are similarly affected.  Colton is not
grown in the immediate neighbourhood of the lecality where he resides,

The remarkable feature of this case is the comparatively short duration of the disease with so large a
tumour, whese measurements are as follows :=long diameter, 14} inches ; short diameter, ¥ inches; circum-
ference at dorsum, 20 inches. Amputation wae performed by me on March 25th, 1564,
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The outer side of the foot ia chiefly affected, but about the inner aunkle and sole are also numerous
ginuses, from all of which the characteristie fungus-particles were discharged. In one of the larger swellings
the little toe is scen to be imbedded.  The sole of the foot i convex.  See Plate VI.

Sectiom—The appearances are very characteristic ; ag presented in the feont portion of the foot, they are
delineated in Plate V11, fig. 1. Mueh of the swelling in this instance is owing to fibrous thickening (resembling
that oceurring in Efephantinsis Arab), which generally, in cachectic constitutions, accompanies the parasitic
growth ; there are no other peculiarities of appearance fo be seen. Noles, &, were forwarded to England ; aee
Appendiz, * Patholog. Trans. of London,” under date 156,

Case G.—A Iindoo woman, et 30, belonging to the oil-makers' caste, and residing near to Satara, came to
the Civil Hospital there on January 31st, 1872; her right foot is very considerably swollen, and the whele
tumour has the charaeteristic tendeney towards o globular shape ; the sole is flattened, the dorsum very convex
and smooth ; the toes seem a little atrophicd, but are otherwise unaffected ; they project forward, The disease
is said to be decidedly progressing ; the number of dizcharging openings is not yet considerable ; thus, there are
o few on the dorsum of the foot, and some are threatening ; in the sole are others, and two of thess aro almost
charaeteristic in appearance.

The woman's health is good ; the swelling of the foot comimencod two years ago.

I opencd ane of the soft clevations on the back of the foot, and by slizht prossure forced out a minute,
whitizh, soft, grain-like fragment. This waz immediately placed umler the microseope, and closely examined in
a medinm of distilled water only ; nothing wos seen not before noticed in the malscotioid particles.

It may be as well here to remark, that the peeulior roe-like masses were found by me quite beneath the skin,
and before any ©sinus-opening ™ was formed, throngh which they might have been aceidentally introduced into
the foot; henee a kind of demonstration that the fungus-particles are net an ineidestal feature, superadded 10
pre-existing discase of the part.

The patient declined operative interferenee and returned to her home ; no one else in ber village was affeeted
in the same manner, and cotton eultivation is not practised in the neighbourhood.

Case 7.— Wyectoma af an cavly stoge.—The specimens deseribed below are the only ones of the kind I have
seen ; they are interesting as examples of the early stage of the dizcase, and will therefore be considerad in
detail.  The reason why such samples ave comparatively rave, is the circumstance that native patients in India
do not, as a rule, present thomselves to the European surgeons before their disease has greatly advanced, and
then as a deraier vessort.

Under date of 10th September, 1560, De R, Wilson forwarded to me, from Madura, the following note with
the preparations referred to in it -

The accompanying “specimen is just removed feom the plantar surface of a boy's foot; the disease was of
thirteen months' sianding, and no eause can be assigned forils appearance.  One or two people in his village had
suffered from “ tuberculated foot™ some years since. The diseasze in this case made its appearance in the dry
geason, in the form of a single tuberele, which uleerated and discharged a Quid said to be agueons (unlike pus),
and which gradually incereased in size till this time; this discharge ceased a month or two sinee.  Another small
tuberele also formed on the upper and cuter edge of the foot a few months ago ; this Talso removed and now send
you. Should this be the genuine disense, it is the first time I have seen it at so early a stage.”

Deseription of the speciniens.—The larger picee (lig. 2, Plate VII) bas the appearance of an elongated dattened
tumour, the rounded surfoce of which is marked with whita patches, and presents seven circular d(-pm_ﬁed gpols
of § in. to L in. or more in dismeter. These correspond to the apertures of exit of the fungus-particles, and
various conditions of them are seen, from a shallow depression with a dark centre to the deep and more or less
conical epening.  The cuticle i3 generally thickened, and at the more perfect apertures may be seem to be
perforated obliguely by o passage leading from the surface to the eoft spot in the subjacent ecllular tissue,
which contains the pink or pale particles ; beyond this the tissues are healthy. An incision having been made
through the dotted line in the figure, it was found, on examination of the structures snccessively from the surfice
inwards, that the superficial dark layer of the cuticle is cast off, leaving a very regular, circular white surface, the
centre of which presents a depression ; this ix elosed at the botiom by a brownish layer, very thin in the middle
as seen after section, when it is also found that a small cavity exists beneath this depressed spot. At other
apertures, on gection, a tubular prolongation may be detected runming down through the remaining thickened
cuticle and culis into the subeutaneous cellular tissue, where it is not dificult to God the fupgus-particles, pink
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or vellowish coloured, or they may be fonnd in the cavity above named in the superficial part of the cutis, or
even on the surfuce of the latter, the cuticle being raised above the corium,  See Plate VLI, fig. 3.

The smaller speeimen.—On a white pateh of skin iz seen o small circular aperture, depressed, and closed by
an elongated fissure on the surface.  Alter makiog a scction we find below the small civeular aperture
between the true skin and the refe mweoswo, and extending also down into the itrue skin, 2 small cavity covered
in by the depressed valve of the opening, which is very thin af this part; also beneath the oval slit is a larger
eavity, similarly covered, but extending into the subcutancous cellular tissue and giving off winding passagzes
into the surrounding parts; these contain numerous white granules.

I subisequently note that the fungeid granules are quite distinet and of & whitish colour ; they are surrounded
by a eeystalline cont, and appear to be composed of smaller particles agueesated together, because the erystalline
rays may be sven in the interior of the masses, True fungua-stracture is not 1o be wade out.  The crystalline
{ringe is smaller than usual.  Bodies not unlike spores may be oceasionally seen,

Perhaps the most noteworthy result of the ingquiry above nareated, is the fact of fully formed, pn]e, .I'uup;ui-ll
particles, provided with a erystalline fringe, being produced in so early a stage of the disease; yet I have found
the small blaek particles, also, formed in cavities of size just large enough to contain them, and just beneath the
ghin, This instance is also intercsting from its connection with the simple practical measure of logal excizion.

Additional Specimens and Notes,.—The following instances and illustrations may serve
to confirm other more precise data relating to both varieties of Myeetoma :

No. 1.—=From Guntoor {Madras Presidency) there arrived in Bombay on January dth, 1861, two large seg-
ments of a disensed foot. My impression is that T was indebted for them to J. W, Eyee, Eag., Deputy Inspector-
General of Hospitals, LM.2 T notice that ihey bave a characteristic appearance; * the skin presenting
numerous eoft swellings, and circular depressed openings.  The peculiar tunnels or channels are, though small,
excredingly numerous in many parts, and perforate the bones and soft structurcs in all directions.  The fungus ia
of the second variety, and the minute soft particles are of a whitish colour.  All seem to be fringed as usual; and
in some, very distinet indications of a fungua or cellular structure wepe soon 3 in others there were countlpss
minute globules resembling in appearanee oil, but yetall of the same size and persisting afler the action of ether ;
rows of such globules would form the jointed cellular filaments.” So run my notes ; and this evidence tends
gtrongly to conlirm the views hereafter proposed as correct.

2 —There were, previous to 1560, in the Muscum of the Grant College, Bombay, mounted specimens of thia
more common variety of Myeetoma, The external appearance of all resemblos that of the specimens [ have now
deseribed, and I may say the bones are affected in o precizely similar manner ; hence we may consider these
older instances and my own to be of the same nature, although the true character of Mycctoma was not then
known.

In illustration of these remarks, the following case and notes may be added. A Hindoo grass.seller,
wk, 35, a native of Rutragherry, was a patient in the J. J. Hospital, in July, 1851, Iz right foot is
swollen to double its natural size, and the swelling iz in some places soft and elastie, in others hard snd tumid.
The toes appear shortened, as if imbedded in the swelling. The skin of the foot is tense, shining, and some-
what discoloured ; and there are numerous small openings situated over elovated bases, through which o thin
santons discharge oozes. About three years ago the sole of the foot was pierced by a thorn; abacessea amd
swelling fullowed and the man was galivated ; hectic symptoms came on and the leg was then amputated ; the
pativnt recovered. Ik does not appear from the history of the case ibat © the mon suifured from ayphilis, or
manifested any symptoms of serofula” —Summary of @ case deserdbed by My J. C. Lisboa in the ¢ Transaclions of
the Medical and Physical Socisty of Bombey,' vol. ii, new series, p. 337,

The bones of the foot were preserved, and exist now as the preparation marked A. G2 in the College Museum ;
this presents the following appearances :—The lower extremities of the fibis and fhuls show, especially the
latter, marks of chronie periostitis. At the place of the lower tibio-fibular articulation isa small deep eavity, and
a thallower one on the fibula, indicating the commencement of absorption. The articular cartilages are healthy.
All the bones of the darsws and the adjoining ends of the mefeferee! bones, and even one or twe of the phalenges,
have been implicated in the disease, and cverywhere, with the exeeption of the upper surlace of the asfragalus,
they are perforated in all l]il"l."l!_ﬁlllI]! b_r numerous small spherical cavities large enough to Indgu a pos or
bean, or even 8 liltle larger. The reticulated or areolar appearance thus produced is equally appurent in the
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sole and in the dorsum of the foob. The sides and solar surface of the os eoleis prosent eeveral of these
cavities opening outwards by rounded apertures, and communicating by tubular passages. The head of the
asfragelus is the part principally affected. The osseous substance is generally somewhat rarcfied by ateophy
and absorption, and in & few places it is marked by mew periosteal deposits, but otherwise the testure is
healthy in density and eolowr.

3. —Were further illustration needed of the identity of the affection under consideration in the Bombay,
Madras, and Bengal Presidencies of India, it would be furnished by examination of the specimens to be seen in
the Museum of the Royal College of Surgeons, London, frem both Bombay and Caleutia; and in the Museum
attached to St. George's Hospital, where is preserved s foot which I received direct from Madura (Madras
Presidency) in April, 1872, and a0 near to my departure on furlough from Western India, that there was no
available time to do more than summarily establish the identity of the fungus-growth in this case with
others. T have already referred to specimens eontained in the Pathological Museum at Netley ; and doubtless
there are now others distributed in the several collections of morbid austemy to be found elsewhere,
Epct:iu] referencs may, however, be made to three very characteristic Epl.':ciml:lm contaimed in the Museum of
University Collage Hoapital—namely, two of the black variety and ene of the pale form; these are well
worthy of examivatien, and they are all marked as examples of the “ Madara foot,”

CHAPTER II
S16Ns axp Srarroms of THE Disease :—a, Earty Stace; b, Apvaxcep STicE

As a rule, the local indications of this disease are the same for all its various forms,
as above distingunished; for commonly it iz not possible to discriminate the several
varictics by simple inspection, or bare elinical history of the ease.

These signs or loeal characters differ according to the stage or period of growth of
the tumour ; and for the purpose of description it will be needful to distinguish the early
and the advanced forms of disease,

A.—The carly stage, extending, one may say, to a year or two after the first visible or
otherwise ascertained appearance of the tumour, is not so frequently seem as the later,
nor has there been noticed more than a very general agreement in its indications. There
i3 sometimes a localised induration or thickening of the skin, little elevated, ill-defined at
the edges, and not always extending inwards towards the deeper struetures ; over the
affected surface (whose extent may cover a space of one to three or four square inches)
the colour is darker than usual, of livid hue, or mottled ; but there is no tenderness, and
little or no unusual heat of skin, No external aperture is at first fo be seen.

Another mode, by no means infrequent, by which the disease makes its advent known,
is the spontaneous appearance of a vesicle or bleb (of diameter oceasionally equal to one
inch) upon a part of the foot to which attention may not previously have been drawn, but
which is then found to be somewhat swollen and hard.

Again, it is often stated by patients that the very first sign of the tumour was a
small lump, or nodule, projecting above the level of the skin, but yet deep-scated, firm
and fixed ; the apparent diameter of such lump commonly exceeds half an inch.

As varictics, we find that small abscesses, or boils, have earliost attracted notice,
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and it may be stated these were preceded by a wound or hurt; subsequently to their
bursting a fistulons opening remaing, whence after freely issue the fungus-particles.

To attempt, however, an enumeration of all the known primary indications of
this disease would be only to refer to individual cases, and to a kind of lLearsay evidence,
which eannot ¢laim more than a certain limited value. Amongst all the asserted carly
signg, I should place most dependence on a degree of firm swelling or thickening of the
gkin, and I regard the vesicle or abscess rather as an accident. There should, however,
be respeetively distinguished the superficial, and the deep-seated, position of the localised
tumefaction, because these features indicate the existing extent of disease, and may
determine the line of treatment. Aore than in most diseaszes of the kind, is thiz diserimi-
nation hard to make; and undoubtedly Myeetoma may first show itzelf in either position.

The period of time above named as that during which these beginnings appear is
merely approximative, for as regards rate of growth, no more uniformity obtains than as
regards first outward manifestation of the tumour.,

Immediately consequent on the vesicles and abscesses, and sooner or later following
the hard lump (which becomes softened at one part, and furnishes a soft bleb, soon burst-
ing), there appear sinuous openings, from which exudes a thin, sanious, or sero-purulent
discharge, containing the characteristic f'unguﬂ--ln'lrl-iclm. Ii%]]ﬂ(:l;illg these openings, I
notice that when they suceeed to a wvesicle their appearanee is peculiar, if not patho-
gnomic; see Plate VII, fig. 2; in other instances they are small, pouting orifices, having
cither firm margins, or pale, soft surroundings.

Rarely does a single orifice last long alone; fresh indurations, or nodosities, appear,
and may blend at once, to be followed gpeedily by fresh openings, and at the same time the
whole thickness of the foot shows signs of enlargement.

During this time there are very seldom indeed moted any general symploms con-
nected with the local malady; and even local semsations are but rarely the subject of
much complaint. The indolent swelling may impart a degree of stiffness or even pain,
increased on movements or on pressure ; a sense of itching has been noticed prior o the
appearance of the vesicles ; but there are seldom or never marks of active inflammation
attendant on the goftening of the indurated lumps or deeper-seated nodosities,

The sole of the foot and plantar surface of the toes, or the sides of the foot less
often, and still less so its dorsum, are usnal localitics where first is scen the new growth ;
and in the hand it has been noticed that the palm, and the corresponding aspect of the
fingers or thumb, are also usually selected spots. Onwe finger (thumb) or one toe (the
great toe) may long remain the only part affected, and I think that physical conditions may
determine this limited expansion, there being here little room to spread, and around
unyielding soft parts only. Finally, I may add that the space between two toes is not an
infrequent spot where some of these early signs appear; and one is reminded thereby of
the locality selected by the decarus wherein to lay her eggs—the cuticle being thin, and
lodgment more secure.

B.—The confirmed stage is reached when there is present a decided tumefaction of a
part of the member, having its surface studded with openings, which give exit to a discharge
of mixed character. Tt would seem that on the establishment of these apertures growth
may proceed more rapidly than before, both superficially and deeper in the textures. The
appearances of a typical instance of Mycetoma are remarkable, and even unigue; thus,
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the greater part of the foot (¢ 4.) has become imbedded, as it were, in a globular swelling,
whose dimensions can hardly be said to be limited ; and the surface of the mass is viddled
with holes; the sole of the [bot is flat or even convex; the toes remain distinet, but are
more or less widely separated, and their nails arve unaltered; the heel, too, commonly
persists as a region, but the parts about the ankle-joint may be not less enlarged than
elsewhere, and the lower part of the leg itself be evidently implicated. The general
globular shape of the tumour may be modified by aggregation of swellings, so as to
become elongated, lobulated, or flattened. The colour of the integument is not neces-
sarily much changed; commonly it is darker than natural (congested); white patches
may be present, which are scars or the results of vesicles and exfoliation of the cuticle,
or if due to loss of pigment, of not more pathognomic value than are such incidents. The
consistence of the mass is remarkably firm, not of stony hardness, but possessing a
degree of elasticity rather difficult to deseribe, yet differing from that of almost every
other tumour of the foot ; it is, too, for the size, very uniform. FHdema is rarve, and I
have thought that the greater degrees of tumefaction oceur in eachectie conditions of the
system rather than in robust and less irritable, for then congestions and serous effusion
seem to be most frequent,

Of the specific gravily of the Myeetoma I have, unfortunately, no notes ; but my im-
pression is that the tumour iz a heavy one.

The temperature of the affected limb does not necessarily rise, and I have noticed
that the tumour itself may be cooler than other parts of ihe body; sensation over it
remains unaffected.

The discharge from the sinuses above mentioned is uwsually seanty, but welling out
on pressure; it is scrous, or sero-purulent, or sanious, and has a faint putrid odour
sometimes; but it is neither landable pus nor sanies. The particles which it contains in
greater or less numbers ave the characteristic and diagnostic elements of the disease ; their
number varies considerably, but they zhould be carefully searched for in the discharge,
and will mostly be seen. The sinuses themselves are commonly rather long and tortuous ;
whether or not they all lead to bone is matter of accident. Their lining membrane
seems to pout at their orifice, and there form folds, They are numerous, and commonly
narrow at their termination on the surface.

If any distinction is to be made between the two ehief varieties of the disease, as re-
gards these local characters, I should be dizposed to insizt upon the greater size and the
softer consistence, at least in parts (e. 9. in the neighbourhood of the sinuses), as com-
monest in the ochroid variety ; while the more compact, globular shape, and uniform
hardness, would especially mark the melanoid form. The one sufficient means of dis-
crimination will, however, be found in the character of the particles discharged from
the foot ; these characteristic structures are fully deseribed below.

It 18 not superfluous to add that any region of the foot may be more aflected than
the rest ; and 1 have preserved a drawing of the case in which the inner margin alone of
this member was implicated in a large tumour (sec Plate V, and case at page 10). The
fivst specimen of the black varviety which I zaw, was attended with comparatively slight
general swelling of the foot ; in faet, but for its displaying the typical sinuses and growths,
the diagnosis would have been obscure.  When, however, the essential characters of the
affection are present, such attendants as local tumefaction, inflammatory complications,
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and the like, are not to bo estimated, as repards either diagnosis or treatment, at
beyond a certain obvions value, which is not necessarily commensurate with their ap-
parent prominence.

Further details of variations in the growth of Myeetoma will be found in Chapter 11,
Seet. II. The several illustrations appended to this memoir will also aid to convey, sooner
than words, a comprehensive idea of the parasitic tumour, as regards differences in both
its external and structural characters.

The symplowns attendant upon the advanced stage of this disense are by no means
numerons or marked. Thuns, as regards local suffering, some pain in the foot is in-
variable; and as this is inereased on pressure (should the sole be much affected), the
patient cannot place the foot flat upon the ground, but walks on the heel, thus assuming
a rather characteristie gait.  Afterwards, too often, he eannot in any way put the foot to
the ground, but sitting on his haunches pushes it before him, making use even of his
hands to support the swollen member. The amount of pain attendant even on the largest
growths is not nearly so great as wounld be anticipated by us; it is not eommonly in.
creased at night, or accompanied by starting of the limb, &e. A degree of hectic fever
may be present, but this is rare; and, in short, the constitutional irritation is far less
gevere than oceurs in earvies, or localised constitutional affeetions.  All observers are
agreed upon this point, That so chronic an affection should not ultimately sap the
strength, and reduce the bulk of its vietim, 3s not to be expected ; and patients are often
(not always) thin and weak. Further, that a long-continued and wide, though seanty,
suppuration ehould eventually affect the system, was to be anticipated ; and possibly in the
diarrhaea or drapsy that at length appears, we may infer evidenee of amyloid degeneration,
the consequence of prolonged suppuration connected with bone. It is somewhat remark.
able, I think, that so little pain attends this parasitic growth when it extends amongst the
nerves aud unyielding faseis of the palm or sole.

No specially distinetive marks are peculiar to Mycetoma of the kaad ; here, indeed,
the palm may be most swollen, and the sinuses frequently extend back to the dorsum, or
upwards to, or beyond, the wrist. All the cases 1 am acquainted with, were of the first
or melanoid variety ; and the right hand was much the oftenest affected.

CHAPTER III

Tue Axarouy or Myeerouwa :—a, Earcy Srace; §, Lare Srace; ¢, OnANGES PRODUOED IN
e Boxnes

The materials of this chapter are more especially derived from my own observations.

. Barly slage.—FExternal appearance and section :—The tumefaction or induration of
the skin 18 due to the presence of a deposit, or more properly a growth, within and below
the eutis.  As regards the Black variety, such detached and early deposits may be seen in
almost all specimens ; and as 1 bave not had the opportunity of examining the incipient
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growth in separate speeimens, my deseription must be taken from these isolated portions
of the more advanced disease. Here is found an irregular and extended accumulation of a
gelatinous, slimy or slough-like, and greenish tinted substanece, which, on close inspection,
is seen to be distinetly isolated from the neighbouring tissues; and interspersed amidst
this peculiar material are noticed the black, gritty particles, of dimensions varying from
soth to {5th in., the majority being about the size of a grain of gunpowder or a pin’s
head : no certain order in their interior disposition has been detected.! Should a sinus
have formed, it will be found to lead from such deposit outward to the free surface. More
than one of these accumulations usuallycoexist. On removal of the new growth the resulting
cavity in the textures appears to be of a rounded or spherical form ; it could not be mistaken
for a small abscess, for there is apparent no unusual vascularity or purulent collection.
Around, the connective tissue may be hypertrophied, and that seemingly from irritation only.

In the instance of the Pale variety 1 have been enabled to thoroughly examine the
parte, with the results recorded above (page 11): here the growth was altogether super-
ficial, and mnot attended with decided marks of local irvitation. The diagnosis was
regarded by the surgeon as not certain; but the use of the microscope would, doubtless,
have removed any doubts, because malacotioid bodies were present in even these incipient
sinuses, or mere excavations of the integument.

With regard to the vesicles which are not uneommon as very early signs of Myeetoma.
of both varieties, the impression in the cuticle left by them is usually of civeular form,
measuring § in. or more across, and of conical shape, owing to the sueccessive layers ol
epithelium removed, being narvowest at bottom and widest at top ; the deep centre presents
a small orifice leading to a subjacent cavity, where are lodged the new growths., When
small abscesses ave conjoined as early signs (owing, doubtless, to some attendant irvitation),
purulent matter will be found in addition, and probably some increased vasenlarity.

It is evident from the above remarks that in some cases the incipient disease is at first
wholly superficial; and I believe it to be often so. It is seldom, indeed, that the
surgeon has an opportunity of seeing this earliest stage before a sinus has formed and
discharge of the particles commenced : when these events oceur the growth is established,
for its ripening has happened. More frequently, perhaps, the inoculated germs seem
to pass inwards, and there develop and grow; subsequent approach to the surface being
then heralded by no more marked loeal signs, than those of an incipient growth which has
never left the superfices ; but anatomical investigation will, in such cases, demonstrate the
existence of wide ramification within, although there be hardly any sign beyond tumefac-
tion externally visible. These remarks are to some extent anticipatory, but may be
useful in elucidation of the subject now under considéeration.

b. Advaneed stage—External and sectional appearances. Much of the swelling at
this stage is due to firm infiltration, or real hypertrophy, of the connective tissue situated
beneath the skin, and in the looser interstices of deep-seated parts. The masses of new
growth may, however, be of considerable size, and of themselves sufficiently large to form

¥ In am article by Dr W, J. Moore, published in the
‘Ind. Med. Gaz.,” November, 1873, it is noted that in one
apeainien the small black bodies were * usually multiple,
generally from fonrto eight,” and were loosely connected
by a bluish-white thin membrage . . . . . Should this

obzerration of an apparent onder in the dispesition or
succesgion of these melancid growths e confirmed.
furiler advance in our knowladge moy be cxpectisd fo
follow; amd wno occasion for careful examination of
specimens shonkl be passed over.

3
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a distinet tumour. TIn the ease of the black variety there are large aceumulations in the
areolar tissue; and conneeted through them, or more direetly with the surface, arve similar
aceumulations within the substance of the deeper hard and soft tissue of the foot. Inthe
first specimen ' which I examined (Plate I}, it was found that the cavities containing the
black, spherical masses (which may in the interior parts attain a diameter of npwards of
half an inch), are well defined and lined by a distinet, though thin membrane; they all
intercommunicate, or are connected with the free surface, by means of tunnels or canals
(whose lumen may equal that of a small quill), also lined with a continuation of the same
membrane, and passing outwards in a more or less direet course, to terminate at the
orifices om the skin before mentioned. A probe directed down a sinus may or may not,
according to circumstances, reach bone. The attendant * elephantoid ™ swelling was in this
case but very slight ; and the fungus-growth, contrary to usual, formed the mass of the
swelling.

Respeeting the pale variety of the disease, in every instance which I have seen it was

possible, on carveful dissection, to make out a similar arrangement of parts. The new
growth is here of a pink, orange, or buff colour, of small size, and of soft consistence, but
it is embedded in a similar sloughy, glaey, or fleshy substance, variously tinted and equally
Lhomogeneous; and the whele is contained in like defined and lined cavities, joined
by canals, and finally thus connected with the free surface. Growth of this kind is
frequently more luxuriant than the last deseribed: it may even project externally as a
large, lobate, pale mass, which I have never yet noticed in the black variety. That the
attendant irritation may be eonsiderable in these instances, is possible enough : suppuration
may be conjoined, but sloughing of the soft parts, or necrosis of large fragments of bone
does not oceur; nor is there any great general vascularity. So thoroughly permeated may
be the entire foob that the bones become wholly absorbed, the museles disappear, and their
place being taken by dense fibrous tissue, the mass seems to be converted into a sort of
fibro-cartilaginous tumour, which may be readily cut with the knife. The super-addition of
inflammatory action, with its consequences, is, however, rare even in this case.

I will now mention some common features, and such variations in the anatomy of this
parasitic affection, as require separate notice.

A section of a much diseased foot presents, at first sight, an appearance of general
confusion of parts; but this apparent disorder will be found, upon attentive examination,
to resolve itself into some degree of method. The pale or non-vascular appearance of the
section is another marked feature; there is less vascularity than even in health. The
cavitics in which are lodred the fungus-particles are neither abscesses nor cysts: the
membrane lining them and the canals is gometimes thin, but as often thick, velvety, pale,
non-vaseular, and friable; 1t is thrown into folds running ]ongitmlinnil}- in the canals, but
in the larger cavities (which ave but lateral or terminal dilatations of these passages, and
on section give rise to the semblance of eysts) the membrane is frequently arranged so as to

B E -

¥ Godfvey long sinee (1845) noticed the black growik: |  be an accidental produst in, but not forming part of,
thus he states that in onespecimen o oyst or excavated | this peculiar diseass of the foot,"—Beliney Disprasary
tubgrcle contained melanotic metier, sbout the size of a | Roports, There are surgoons who would ngrec with (e
gmall walmue®” . . . . *ifs recent appearance wag Inst semtence hore quoted ; and thereare also others who
sogular and brilliant, moeh resembling fagments of woitld regard the black fungus as the only truly fungus

coal™ . . . . ood be adds, © ot present I consider it Lo material,
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impart to their inner surface a saceulated or even follicular aspeet, owing to the formation,
by its foldings, of numerous, closely-apposed, secondary loculi, in each of which is lodged a
separate accumulation of fungus-particles; probably an even more intricate arrangement
may obtain in the largest growths, but by patienee the true disposition can always be made
out. T have not usually found in the black variety, other then the simpler prolongations
and foldings mentioned above. Commoenly that surface of the imvesting and limitary
membrane which iz in apposition with the normal tissues, presents a thin lamina or eoating
of epaque yellow, orange, or even pinkish hue; and it lns seemed to me that this thin outer
layer may be the line of advancing growth, and so eorrespond in character to the more
defined pink stains, or streaks, which are placed in the skin. These small eutancous tinted
streaks are also common to every variety of the discase; they ave found either near to, or
at a distanee from, the openings on the surface; and they only become visible to the eye
when the euticle is removed and the cutis laid barve : on section they are found to dip down
to the subjacent aveolar tissue, and may be found to branch in their course, as if prefiguring
future eanals. See Sect. V, Chap. I1.

Respecting the sinuses and their openings, it would seem that they may become cloged
after a time, when probably all the produets of entophytic growth are discharged from one
spot; but this event is certainly of the rarest, and it is probably then always limited to one
part of the affected member. In no undoubted specimen of Mycetoma have I ever found
the whole of the growth—whether dark or pale—to have disappeared; and I should
require the complete lustory and clear actual evidence, m any instance when it is supposed
that swelling, tunnels, cavities, and sinuses without fungus-particles had really been found ;
such a phenomenon would, to me, be like an effect without a eause; I should be inelined
to doubt the aceuracy of diagnosis, and fullest knowledge of the case from the first
would be called for, in addition to present signs. Yet, were clear instances known of entive
spontancons expulsion of the parasite, their extreme rarity would not interfere with
ordinary prognosis and treatment ; and difficulties of diagnosis might prove slight.

I will now state how are implicated the normal textures in the neighbourhood of the
paragitic growth, First, as regards the bones, I have sometimes thought that by preference
they were most affected, but the impression is probably not well founded : so eharacteristic,
however, is the manner in which they suffer, that I have added a separate and illustrated
demonstration of the subject.  Vide Plate VIII, fiz, 1.

The museles, even when not directly implicated, are frequently atrophied and pale.
The fibrous tissues (connective) ave usually thickened and hypertrophied, and this may
ensue to such an extent as almost to warrant a comparison with Elephantiasis, or even a
fibro-cartilaginous growth ; but such feature is often wanting, and hence it is not ezsential :
the fendons and foscie may eseape direct implication here, just as they do in other tumours,
and I have thought that the unyielding sheaths of the former and boads of the latter do
not seldom determine the direction—perhaps extent—of the parasitic growth 'T'he joints,
in Mycetoma, are not specially affected; and they may, even in the most advanced eases of
disease, be entirely sound, or unchanged, except by mere pressure.

The results of microscopic examination of all these structures, whieh are of some
interest, are described in Chapter 11, Section V.,

In conelusion, I abstain from mentioning in this place negative facts, or features
common to loeal maladies alveady well known, which do not appear in Mycetoma: their
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non-existence is therefore implied by the absence of any reference to them in the above
account.

o. Changes produced in the Bones.—~These have been referred to by many early
writers, but have not, so far as 1 know, been fully deseribed. Al the macerated speci-
mens 1 have seen, are strikingly different from others of diseased bone; and the ehanges
which they present would almost lead to the conclusion, independently of other con-
siderations, that some erganic agency had been in ﬂl}ﬂl‘ﬂtif..m.

The eancellated tissue of the long bones of the leg, and of any or all of the bones of
the foot, is the seat of cavities more or less spherical in shape, and sometimes most per-
feetly o, which vary in diameter from one fifth to two thirds of an inch ; and which have for
their walls the open eancelli.  These cavities, when in close juxta-position, frequently open
into each other, thus producing larger vaulted gaps or spaces ; and not only so, but every
cavity, large or small, has a free communication, direet or indirect, with the external
surface. 'When superficially placed, some of their parietes being formed by soft parts, the
excavations in the bones look like mere round holes of varvious depths ; but when deeper
situated, a regular tunnel, more generally straight than curved, serves as the channel of
communication with the exterior; and the diameter of these passages varies, being some-
fimes equal to that of the cavitics themselves. In the recent state the sinuses of the =oft
parts, where Llwy do net end in the superficial eollections of fungi, lead down to these
tunnelled passages, or into the rounded holes formed in the bones.

These cavities appear to be a main seat of fungus growth, and their form would then he
readily understood from the disposition which the fungus possesses (as was clearly seen in
examples of the dark variety of Mycetoma) to acquire a globular shape, and henee to pro-
duce a corresponding excavation, doubtless brought about by pressure, in the tissnes hard
and soft ; even in the more common varviety of the disease, be that another stage or not of
the first, the pale, soft granules may he seen to be aggregated in many eases into globular
mulberry-like masses lodged in similar eavities. The osseous tissue seems to be generally
healthy in texture, and only acted upon by the mere pressure of these new growths; ora
little “ravefied,” as if from inereased vascularity. Sometimes, however (as stated in
Case 2, p. 4), softened spots, apparently unconnected with the presence of a fungus mass,
are found, which may assume a spherical form on drying; in the case just referred to
these cavities are best seen in the fibia, and they have conmeeted with them small tunnelled
passages leading to the exterior, yet not a particle of pus, or anything like stramous
deposit, was contained in the ecavities, and there appearced to be only an accumulation of
fatty matter; but it is probable that fungi had been there, subsequenily being expelled, or
having undergone a fatty change. In no other instance were seen either caries or soften-
ing of the bones, either independent of or in connection with the characteristic eavities ;
and commonly the latter alone are present, without attendant complications of any kind.!

'T was informed by Surgeon Stedman, late Ciril their lining membrane.  In cither cose the cancelli either
Eurgeon ot Hyderabad (1559), that he had thore scon & | remin of their normal size (a8 ccenrs in Myestomal,
case which was probably one of the first variety of this o, if they be expanded, other very manifest signe of
disease, back masses and tunnelling of the bones being inorensed wascularity, as enlarged vascular apertures,
presont, but there was also softening of the enncollous ronghening of the surfac, &, wonld be readily apparent.

In Caneer or Struma thers is a visible deposit or fleshy
growth, and the bones are affected very varionsly in mode
and degres; Tt muy be thought that cirenmscriled
ahscess of bone might stmulate the appearances above

tigsue, in parts, It should be remembered, 1 think, that
this may econr from either thinning (ns produced by
mare prossure), or from simple wasting, withont thero
pecessarily being any morlad deposit in the cancelli, or
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Changes in the periostewm of the bones of the leg, and larger tareal bones, generally
coexist. The presence of the fungus seems to induce, by irritation, a chronic inflammatory
process ; and roughening of the surface, expansion of the eompact tissue, and throwing
out of osseous spiculm, often in abundance, are the consequence; these alterations are
not, however, characteristic of any disease, but oceur invariably under eertain eirenm-
stances, and they may to some extent mask the peeuliar features of the fungus-disease.

It has been already stated that the articulations of the part are never primarily affected,
but, like the osseous tissues themselves, only in a secondary or indirect manuner ; that is,
by mere pressure, or in consequence of the irritation eaused by the presence of a foreign
body. In parts, the edge of the articular cartilage may be seen to be quite sharply divided,
when a * eavity” happens to have been formed across a joint.

Finally, in reecent specimens it will be found that the eavities and tunnels ave
closely lined by an easily separated membrane, continuous with the external surface of the
part ; where, commeneing at one of the apertures in the skin, it starts like a funnel-shaped
tube, dipping down to these passages and spaces in the bones ; and it is probably along
this route that the contents of the latter are condueted to the surface and expelled from
the body.

The illustration hereto appended (fig. 1, Plate VIII) is taken from the foot of the
woman whose case is deseribed at page 3; the form of discase was one of the ochroid
variety of Myeetoma, but T have sinee seen abundant evidence of the common resemblance,
as concerns the point under notice, of all forms of this disease ; this conelusion was only
to be anticipated from the general identity of the exciting eause. Doubtless the amount
of bone-disease varies considerably, and reference should here be made to the deseription
of another specimen given in the note at page 12, in which the cavities in the bones were
smaller and more numerous than as above deseribed, and by so much more like the result
of ordinary cariez; but yet without the essential characters of the latter.

desgribed, but a little refleetion would suffice to dispel
this notion.

It has koo stoted on move than one ecension that, in
Myeetoma, the eanecllons tissue or medallory part of the
shaft of the long bonces may contain a dark or black
grumous lluid or semi-fluid sabstance, by which the
textures ave, as it were, infiltented : 1 bave never met
with auch appearance, and canmot suppose that it
cesentinlly belongs to the fungus-discase.  The cascntial
and the incidental must be disoriminated, hore as well
a8 in other circomstonees; and thore onght to be no
possibility of mistaking products of BMood-change for
selevolivid particles; or for the swlacotia any form of
tubereular purnlent or other pale-coloured and soft
deposita in the bones and osewhbore.  Buch terms as
* worme-eaten,” “honey-comlsd,” “carions; " or such

description a2 “irregular cavitiea "—all of which have
been nsed—do not convey a correct or adequate mpres.
sion of the bone-nffection in Myectoma, I may add that
having seen some photographs of specimens procured in
the Madeas Presidency, throngh the kindoness of Surgeon
F. Day, it was easy to recognise in them the charncter-
iatics now mentioned, and thoes to aequire additional
evidenee of the general identity of the fungus.disease.
Luul]_f.. Lhe ehanges in Lhe bones have been 1.'u|:||||\:|.|'\c-] tis
those seen in ordinary © necrosis ¥—see Prep. 5357 in
tha muscum of University College Hospital, and
deseription in catalogue : but tomwy mind cqually without
procision of langunge: it is troe that the bomes of the
foot may be indirectly affected by ilie new growsh, bat
my object above iz to show the changes which are
imbbelintely duc to the presence of the parasite itself.



292 [sEeT. 1

SECTION II

GENERAL CHARACTERS OF MYCETOMA

CHAFTER I
As rEcanrps THE Svmieer :—1, Sex; 2, Ace: 3, Ocovpation: 4, Caste: b, Race

1. Sea.—The fungus-disease is much more frequent among wmen than among women.
Thus, in my own knowledze were only 4 cases in women out of a total of 15; and
Colebrook states that omly 3 women and 2 boys, out of 75 cases, came under his notice.
Dr Eyre has also remarked this peculiarity in an even greater contrast, 114 of his cases
being males and but 4 females. In Northern India a similar ratio prevails ; thus,
Mr Minas notes in a total of 37 cases, that 5 only were females. These data are sufficient
to establish the main fact of the decided preponderance of Mycetoma amongst males, the
mean ratio being 15 to 1 female ; and they may even serve to indicate that the ratio varies
according to locality, it being about 26 males to 1 female in Southern India, 7 to 1 in
Northern India, and about 4 to 1 in the West: at present, however, 1 do not know that
any use ean be made of these proportions, which, doubtless, correspond only with varying
degrees of exposure to infection.

By way of comparison, it may be remarked that the feature now discussed is also a
prominent one in the Guinea-worm disease; thus, in one statistical series respecting
Dracunculus, there were 225 males to 53 females, the ratio being about 4 males to
1 female, which is lower than obtains in Mycetoma; and this diminished ratio is perhaps
due, I may add, to the influence of occupation of the two sexes; thus, men are almost
universally agrienlturists, and henee imimical to fungus-inoculation, while women are the
usual water-carriers, and so in the way of meeting with the Filaria.

2. Age.—Nao particalar period of life is obnoxious to the foot-disease, only it would seem
that patients are usually above the age of puberty, and that advanced years are no bar:
from 15 to 50 is, perhaps, the common range. Dr Colebrook told me he had only 2 lads
out of 75 cases, and Dr Eyre's tables and conclusions (the former giving a range of
20—060 years) ave also confirmatory. In Northern India, too, Mr Minas has noticed the
same wide range of years, during which liability to discase prevails ; the average age of lus
male patients being 31 years; of the female, 35 years; but the youngest male was only
12 years, and the oldest 60 years of age; amongst females the range was more limited,
the numbers being 20 and 45 respectively. This feature is not without its beaving on the
etiology of Mycetoma ; thus, it is probably a matter of accident that so few cases oceur at
an early period of life, but the advent of the disease at any age is also an incidental
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circnmstance ; since, as was observed above, liability of exposure to the exciting eause
seems to determine the relative frequency of occurrence of the complaint. Children of
either sex stay more at home, during damp or wet weather,

A similar character of age-limitation attends the Guinea-worm disease; thus,
in a large series, ¥1'5 per cent. of all cases happened beyond the age of puberty
{Waring).

3. Oceupation.—It has long been my impression that the fungns-disease will be fouud
to be prevalent amongst tillers of the soil, in a larger proportion than amongst other
classes of the community; but adequate statistical data arve still wanting to determine
this point. It is, however, common experience that the ryots or agriculturists are
oftenest affected ; such was the case in Bombay. Eyre has noted the same fact; and
Minas gives the occeupation of 20 out of 28 patients as that of agrieulturists. I am
aware that several considerations are involved in this question, but their dizcussion
must be deferred till a more suitable time. It may, indeed, be admitted that no
oceupation is probably exempt from liability to this affection, inasmuch, as some time or
other, most or all persons may be exposed to its exeiting cause in a country having so
large a rural population as has India. It is worth noting that a ease is recorded by Mr
Minas of a man whose oceupation was that of a potter, and whese right hand was alone
affected : such men work largely in wet earth, with their bands. I should add that
natives of India, of all grades and oceupations, are by habit and custom prone to go
barefooted : socks, hoots, or tight-fitting coverings for the feet are unknown; and the
ghoe in common use leaves a large part of the foot exposed. The lower orders often, or
commonly, go barefooted outside their houses (within which all elasses dofl the shoe) ; and
they will seldom pass a pool of water on the road, while on a journey, &e., without washing
or cooling their feet in it. Such cracks or abrasions on the feet as are necessarily common,
would also favour the entry of spores or germs.

4. Caste.—All castes are liable to Mycetoma, and probably mone particularly so,
except as its members are unusually exposed to the exciting cause of the disease. On
this point, however, there is little now to be said, becanze the materials necessary for its
discussion must gradually accumulate. In Northern India I observe that Brahmans of
both sexes have been known to be affected ; and 1 have been aequainted with a sufferer
who was a Marathi Brahmin, as well as avesident in a large town ; yet, commonly, patients
belong to the inferior castes, who are, of course, the most numerous element of the
population, Rich and poor are both inimical to the eomplaint.

5. Kaee.—Here, too, there is little to remark. Up to the present time no European
has been attacked by the fungus-disease; nor, so far as I know, has it been shown that
the Eurasian or Indo-European is liable to it: both these classes habitually wear shoes,
with other eovering for the feet, and seldom or never go barefooted. There is another
race—the Mussulman—whose members are in the habit of wearing a loose slipper, hut
seldom socks, and often, on occasions, no covering whatever for the feet : Mussulmans
have the dizease in Gujerat, where many are agrieulturists. In Western India neither
Jew nor Parsee has come to my notice as suffering from this disease ; both, more commonly
than most Hindoos, wear shoes out of doors, and they are not, as a rule, engaged in
strictly agricultural operations.
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CHAPTER II

Az peEcamps tne DisEasg=—1, Itz Smere Locar Mantrestamion: 2, QcosasioR  axp
Ixcoupamiox ; 8, Commexcemest; 4, Covsse; 5, Dunamion; 6, Termxatmion axp Com-
PLICATIONS

1. Local Manifestalion~The tumour is single, and seated most commonly in the
foot ; but it is occasionally seen in the hand.

Within the range of my own experience, the right foof was oftenest affected ; and
geveral observers have noticed this local election of the growth to be, at times, very
decided : e.g. in continuons series of six or eight instances, happening in different distriets,
the foot on the right side alone has been attacked ; yet a wider experience tends to show
that both feet are about equally liable to suffer, such, at least, being Dr Eyre’s conclusion
on this point; and I know of no @ prieri reason why the right rather than the left foot
should be obnoxious to the affection, unless we suppoge that it is more liable to aceidental
hurts, through means of which the spores of Chivayphe might find unusual facility of
entrance into the tissues of the foot : this point has, however, yet to be determined.

As the subject is not without interest, it should be inquired into in different districts
of the country, and with reference to sex and variety of occupation. At present,
experience indicates that in Sinde, Northern India, Western India, and some parts of
Southern India, the right foot is deeidedly oltener affected with Mycetoma than is the
left; but yet that the largest statistical data (i.e. thoze [rom parts in Southern India)
which have been published, do not favour this view. The right hand, too, is seemingly
oftenest attacked. It is said that both feet may be simultaneously fmplicated ; but this
oceurrence must be excessively rare. An instance from Sinde was communicated to me,
but the details are not in my possession; and 1 may mention that Dr Collas (ride
Appendix) is stated to have seen a ecase at Bangalore in which * the left hand and both
feet were attacked ; but it was easy to see,” he adds, ** that the attack bad commeneed in the
right foot, and that the left hand had been last invaded.” Instances of this kind which
might appear to indieate, by their symmetrieal or consentancous character, the constitutional
nature of Mycetoma, are, in my opinion, preeisely such exceptions as prove the rule of its
strictly loeal origin; because they may be readily explained on the view of successive, or
even simultancous, inoculations, such as 1 believe to be frequent in one and the same
member; and that one part may be the means of infecting another, e.g. a foot the hand
which is doubtless often applied to it, is a supposition sufliciently credible; an apparent
exception would thus become a foreible illustration.

Lastly, the fungus-disease has been said never to extend beyond the ankle-joint, or to
implicate the leg; but here, again, wide experience shows the fallacy of trusting to scanty
evidence. 1 have above mentioned an instance in which the lower third of the leg was
affected ; Dr Bidie had seen the granular and caseous matter (2nd variety of Myeetoma)
reach as high up as the middle third of the leg; and * Colebrook and Lovell had each



CHAP. 11] OF MYCETOMA 25

had a case requiring amputation above the knee, and we have ourselves seen the
disease extending high up the leg.” (Reviewer, ‘Madras Quart. Journ. Med. He.,’
April, 1862,

Respecting Mycetoma of the hand, the occurrence of the disease in the upper
extremity is comparatively very rare. Thus, Dr Colebrooke informed me (1860) that in
the whole of his eleven years® experience, including upwards of 80 eases, he had only onee
seen the disease in the hand; and Mr Minas records only two examples in the right
hand, out of a total of 37 cases. I have not myself had a single ease of the kind, but am
enabled to give two illustrations of this ocenrrence, taken from the specimens obligingly
sent to me by Mr 8. Hemraz, which are deseribed at page 6. 1 find, too, Dr W. J. Moore
observing that he has “ seen the disease, in an individual under the cave of Dr Lowndes,
present in the shoulder ;" and would venture to suggest that instances of the kind might
be usefully recorded in full, due regard being had to the absolute necessity of aseertaining
the presence of the fungus-particles themselves, before deciding on the nature of eases at
all obseure in their signs, history, or symptoms. That the wigh! band is more often
affected than the lef? is very probable; yet such selection is not invariable,

Individual segments of either hand or foot may be alone, or at first, affected; thus,
either foes or finger ave sometimes early or only diseased, and illustrations, in abundance,
of this fact may be found in the history or deseription of recorded cases. The palmar
surface of the finger or thumb, and the plantar surface of the toe; or the interspace
between two toes, are the localities oftencst first attacked,

That other regions of the body than those already mentioned may become the seat of
entophytic growth is, of course, possible enough; but the whole tendency of experience
has, hitherto, been emphatically in favour of a very limited loeal manifestation of such
growth ; and one cannot help notieing, in this place, how much more hkely it 1= that the
foot, of all parts, should be affected, on the supposition that the germs of a fungus growing
on the soil find their way into it through the pores of the skin, or through some small
abrasion of the integument.

The presumption of such local inoculation, on the ground stated, appears to me as
well based as that of the entry through the skin of the ova or young of the Guinea-worm.
Irrespective of its locomotive powers (which far transeend any faculty of extension
possessed by the fungus), this animal parasite is commonly found in the foot, or lower
limb: thus, in a series of 210 instances, in 187 the worm, or worms, lodged in the foot
(120}, or between that and the knee (67); and in but 3 eases out of the whole number was
the ereature found in any other locality, alome, than the lower extremity; namely, in
the forearm (2) and serotum, &e. (1). There is here, then, analogieal evidence, not only
indicative of the parasitic nature of Mycetoma; but pointing to infection of the body from
the soil, upon or near to which both Filaria and Chivagphe flourish.

2. Oceasion and Beginning.—The oceasion of the swelling is commonly attributed to
a scratch, punecture, abrasion or other trivial hurt accidentally inflicted, and oftenest
upon the plantar surface of the member; sometimes it is stated that the foot was pricked
by a thorn, either of some of the Aeaciaos {which possess spiked appendages of formidable
dimensions), or of other of the numerous prickly trees and shrubs so wide-spread in the
East; and sometimes bruising of the foot against a stome is specified. Not rarely,
however, the patient is unable to intelligibly account for the local onset of the growth;

+
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and this is a circumstance in no way remarkable, regarding a complaint of so chronic a
character as Myectoma. A local hurt, slight but suflicient to remove the euticle, and
thus possibly favour entry of the spores of Chionyphe, would not probably be remembered
by a patient, after an interval of months or years; during which time no evidence or sign
of disease has been felt or seen by him. Yet, apart from these considerations, it may be
advanced that such spores could find their way inwards through a natural channel of
the integument, and hence that the intervention of artificial inoculation is by no means a
sine qud non, Most probably, 1 think, the plant-germs are introdueed in this simpler
and more direct manner: thus, in a layer of damp soil or muddy deposit, tenacionsly
slicking to the feet, any active spore (Amaboid), or protoplasmic germ (Microzyme), which
happened to be present in a state ready for development in any suitable nidus, might easily,
go far as physical conditions are concerned, find its way along a sweat-duet and thenee
into the parenchyma; it might pass between the laminm of the thinner cuticle of the sides
of the foot, or between the toes; the dorsum of the foot is seldomer the seat of inoeulation.
I would observe that, sinee the sweat-glands are found only in those aspects of the feet
and hands, where the parasitic growth is more often than elsewhere seen to appear, there
iz such concordance between hypothesis and observation, as serves at least to direct and
encourage future inguiry into this subject of earliest local onset of the malady. The
natives of India are subject, 1 might add, to excessive perspirations of the palms and
soles ; and this functional state, which is presumably attended with an unusually pervious
condition of the sweat-duets themselves, should be inquired into with reference to its pos-
sible connection with Mycetoma, in fresh instances of the discase.

In the preceding remarks I do not mean to imply that it is impossible, or even
unlikely, that more than one mode of infeetion obtains, in this entophytic malady ; but it
iz hardly needful, in my opinion, to diseuss the view that spores or geems might reach the
foot through means of the general circulation, or of the ingesta and other conceivable
indireet channel, because no evidence of, or necessity for, such notion has ever presented
itselfl to notice. :

Connected with the present topic is that of the éncubation of the growth, 4. e. of the
period which elapses between inoculation and the 1::1L|10]0gim1 phenomenon of a tumour,
vesicle, or abscess ; and I could desire that there existed adequate means of determining
the duration of such latent state. Outside the body, and under conditions which may be
termed normal, it has been ascertained that the pavent fungus (Chionyphe () appears only
at a certain season of the year (namely, in spring) ; lasts but for a few weeks, and, after
passing through the stages of fructification, dizappears until the same recurring season of
a succeeding year. 1t seems to me highly probable that, even under the abnormal conditions
which necessarily obiain within the human foot or hand, there would still be found a
tendency to maintain such natural eyele as the above, could we but learn all the data
neediul for a chronological estimate. But the advent of a tumour or vesicle in the sole of
the foot, is no true indication of a stage in the growth of the parasite: it is, in & measure,
an aceident, or at most a eircumstance attending the ountward progress of the entophyte ;
and though pathologically important, such loeal sign cannot, in my opinion, be connected
otherwise than broadly with the fructification of Chionyphe. That a period of time does
elapse between inoculation and the presence of a tumour, &e., may be admitted, and it is
probably never less than a year ; because, when such tumour is opened, the fungus-particles
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are found to contain aborted sporangia, or fructifying organs, which are of themselves
indicative of a completed cycle in the history of the plant. I now refer to the smaller
black or scleroticid particles, which will be described more fully below. Tt is likely,
from the statements of patients, that even a longer time elapses, and I have thought that
two years was a not unusual duration of the incubating period now referred to; but
in the absence of the necded data of reckoning, I could not strongly insist on this
estimate.

No relation has yet been established between the scason of the year and the outward
manifestation of the growth; but careful observation may clicit such concordance, whickh
i8 to be anticipated from the parallel instance (here so fitly applicable) of the Guinea-worm
affection ; and already I note that the * cold ” scason (winter) is not rarely mentioned by
patients as that of the outeoming of the tumour, or other sign of the entophytic malady.
That inoculation of the foot takes place at a eertain season is probable from the natural
tendency of Chionyphe to appear and fructify, only at a stated period; and it is at such
time—viz. the wet senson—that Hacteria, which have moisture as their essential medinm,
Hourish and abound in the same localities as the mould. The application of thizs remark
seems espeeially fit to such commonly arid localities as the sandy plains of Western India,
where the subsoil, as well as swface, is for long months parched to a degree, and at no
time superficial moisture ever, or long, abundant.

3. Commencemont of the Growth.—As has been said above, the carliest sigms of
Mycetoma are neither uniform nor characteristic; and this is evident from their being
severally described as discolorations or indurations of the skin; as swellings, tubereles,
knots and lumps, of varying dimensions ; which are sometimes compared to boils, but are
usually larger, non-sensitive, and more diffused, and either movable or apparently limited
to the integument, or deep seated and fixed ; a constant character is their firmness : they
are indolent and very slow in progress. Sometimes the swelling, even when superficial,
is by no means prominent or defined, and when deep-geated it may be more pereeptible to
touch than to sight. In conneetion with the above signs there appear, sooner or later,
vesicles or pustules, or more limited elevated points; and the former burst or the latter
uleerate, when there oceurs a thin and seanty discharge, in which the fungus-particles arve
at onece to be found ; and a fistulous opening remains, whence the latter continue to issue.
It is rare for a wound or sore to precede the formation of a tumour of this kind.

Since the affeetion does not make its appearance in one manner only, so may it be
concluded either that it does not commenee in any single tissue or region of the foot, or
that its mode and rate of growth are not the same in all eases. Some observers have
expressed the opinion that Mycetoma begins in the skin itself, and afterwards extends
inwards, destroying hones and joints, &e. ; and this is sometimes unguestionably the case.
On the other hand, it is asserted that the growth begins in the bones of the foot, and may
be confined to them; and as this view is of even greater practical import than the other, [
will here, by anticipation, add that it is held by D Eyre and Dr Collas; the last-named
writer being of opinion that the foot-disease is a “ myeloid ” growth, and the former that
it iz of a “strumous™ nature. While holding an altogether different opinion, 1 have
myseli’ been struck with the extent to which the bones may be affected; but on full
consideration of this subject I conclude that in all cases the actual commencement of the
growth takes place in or not far below the integument, but that its after progress depends
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on varying loeal eircumstances (as I shall attempt to show below), or upon varying motile
progress of the entophyte itself, respecting which nothing very definite iz positively known.
It is, T may observe, perfectly easy to understand that spores entering the foot through the
skin may speedily pass some distance inwards and there mostly grow, until a deep-seated
tumour is formed which afterwards approaches the surface; and in such case the swelling
would have all the appearance of commencing in the deeper parts, whereas its originating
cause had really been derived ab exérd. Inoculation of the foot never seems to leave a
strietly defined local mark. The first sign of the disease is revealed by its consequences,
that iz to say, commonly by a tumour which sooner or later communicates with the
exterior; and then for the first time appear the fungus-particles, Previously to the
existence of these channels of communication (or, in other words, these characteristic
sinuses of Myeetoma) there is no sign of fungus-growth, and no passage visible by which
such growth could find its way into the deeply affected tissues. That the entophyte should,
gometimes, speedily extrude its fruit-bearing products, and at other times rather continue
to grow deeper into the foot, and only after a prolonged period approach the free surface
for elimination of such produets, are contingent events which I am not able to explain ;
but I donbt not they will be eventually understood, and that, too, on the data which I have
above intimated : at present, one might term it matter of accident, whether or not the
first sign of Myeetoma is a superficial or a deep-seated tumour. It may be either cne or
the other, as experience elearly teaches.

4. Cowrse of the Disease—While there is here no really analogous affection with which
to compare Mycetoma, the course of the latter may yet be described as tardy. The
history of the ease is commeonly to be reckoned by years rather than by months; but
oceasionally within even one year after its first outward sign, the growth may spread
over a great part of the foot,

When by extension a decided tumour has been formed, and, through the several
sinuses in it, the abnormally developed buds or gemmules become provided with a means
ol exit, the progress of the entophytic growth is by no means arrested ; on the contrary,
it proceeds in most instances continuously, and, from appearances which I have observed,
I judge it may progress even more rapidly than before ; owing possibly to repeated auto-
inoeulation of parts adjoining the apertures of discharge.

The irritation arising from locally applied, stimulating remedies, has secmed to induce
guicker growth than previously. )

That the local progress of the affection may actually vary under conditions apparently
similar is, of course, not unlikely ; but this subject has yet to be studied. 1 am, however,
of opinion that a ready understanding of the course taken by the entophytic growths, in
various instances, will be derived from consideration of the region of the foot (or hand)
which may happen to be implicated. I now refer to the anatomieal disposition of the
plantar (or palmar) fascia, and of the strong tendinous sheaths, and as well of the bones
themselves, as determining the direetion of growth. It is reasonable to suppose that, like
the entozoie Filaria which lodges solely in the connective tissue, the entophytal mew/d will
by preference grow in the direction of least resistance, which must obviously be determined
by the arrangement of the same tissue, with its modifications, in the sole or dorsum of
the foot, or about the ankle-joint ; and so on. From actual knowledge one may admit
that no tissue whatever can resist the direct onset, as it were, of the living mass; but
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presuming that the consideration just mentioned is valid, its application may be thus
illustrated :—A growth commencing in the skin over a spot where the fascia is weak, may
grow inward by adapting its progress to best overcome obstacles in the way, so as to
reach the bones themselves ; and then passing between or through them, it could speedily
reach the dorsum of the foot. On the other hand, if a firm, resisting surface be early met
with by the advancing growth, this latter would, for a time at least, be turned aside and
made to spread in lateral directions. I long since dissected a specimen of Mycetoma
showing a long, tubular prolongation of the parasitic mass running upwards alongside the
tendy Ackillis, where, as 18 well known, the areolar tissue is unusually lax; and we may
coneceive that the course of other tendoms in the foot, whether flexor or extensor, will be
able to determine the line of advance of the new masses: I have indeed found in the
tendinous sheaths themselves, evidence (to all appearance) of incipient and presumedly
advancing growth. Respecting all lignmentous structures, it is known that they yield to
ordinary pressure less readily than the osseous tissue; and thiz fact is applicable in
cxplanation of not a few instances of Mycetoma, in which the os caleis or asfragalus will be
found to be perforated, while the softer textures escape. There being, so far as [ know,
no attractive influence exercised by any tissue of the foot, and no apparent tendency
of the entoplyte to spread in certain lines only ; one cannot but infer that the varying
and often intrieate course followed by the parasitic growth in this disease, may best be
thus interpreted in connection with the structural anatomy of the parts concerned.

Subsequent to open display of the affection, its further extension is not attended by
any peculiar features; thus, the nodosities, lumps or indurations, both superficial and
deep-zeated, which at first were perhaps few and isolated, beeome by growth larger and
finally blend together; and the sinuses pertaining to them equally multiply, until the foot
gooms to be one mass, riddled with holes.

Whether the hard or soft variety of this disease grows at quickest rate is not yet
aceurately determined ; only I think that the latter finally attains the largest dimensions,
and these perhaps in o comparatively short time—so far, at least, as may be judged [rom
statements of the patients themselves.

5. With reference to the duration of the disease, thiz in advanced cases is always
protracted. Patients who apply for advice regarding a foot, which has at length become
not only useless, but an intolerable burden, will name a period of 4, 6, 8, 10 or more years,
as that which has elapsed since the first appearance of their complaint: and in this
respect my own hospital experience accords with that of other observers. Dr Eyre
agsigns an average prolonged duration of 3, 5, 7 or more years; and Mr Minas records
the shortest and longest periods of all his cases, when coming before him, as being
amongst men 2 months, and 26 years, respectively,—and amongst women 10 months, and
7 years. These general statements, indefinite as they are, must serve until more precise
information is available. Tumours of all sizes are, in a wide experience, to be seen ;
and where the duration in any instance is given, the apparent degree of growth, as
measured by dimensions, might be at the same time noted : in this way it may be found
that the parasitic tumour advances more equably than do most other growths attacking
the human frame. The influence of sex and age should be inquired into; and, as well,
that of the form of fungus-growth which is present. The smaller-sized tumours are gene-
rally those of shortest duration, and more than this cannot yet be said.
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So long a period as 30 years has been named (with what aceuraey is not eertified)
by an aged man, as the actual duration of his complaint. Hence it is evident that, under
ordinary cireumstances, the fungus-disease not only progresses at a slow rate, but that it
has no defined or limited duration in time; and doubtless the power of endurance of its
victims is the main determining influence of its continuous extension. So faras is known,
the physical condition of the patient does not, in general, influence the earlier course of the
disease ; but when the growth has become so great as to press upon the constitutional
powers, one may well suppose that the strength of the latter must in great measure regulate
the further duration of the parasite prior to final exhaustion of itz host.

What huge size the affected limb oceasionally attains, may be surmised from what has
been above recorded : and the foot, in Mycetoma, has been known to exceed in bulk four or
five times its fellow, to aequire a circumference of upwards of 20 inches, and a weight of
a dozen pounds, or even more.

6. Termination and Complications of the Fungus-disease—~While by no means denying,
in the abztract, the possibility of such event, I have not myself met with an instance of
spontaneous cure; but in every case the tumour has seemed to progress in dimensions, in
some measure according to its duration. Nor have 1 become acquainted with any
indubitable examples of such desirable termination, as natural subsidence of the growth.

With the reservation above implied, and ghould surgical aid not be sought in time,
this true and practically unlimited parasite continues to grow until the system of the
patient beeomes exhausted by the abnormal drain upon its nutritional resourees, and by the
burden, pain, and irritation of a hugely developed excrescence. At length, as happens in
other chronie and exhausting complaints, fatal diarrheea, or dysentery, or anasarea,
EUPETVENes.

For some other remarks on these points see the Proguosis of Mycetoma, Sect. IV,
Chapter I.

I have not become acquainted with any facts which would even suggest the idea of an
infection of the whole system by entophytal spores or the like ; nor are there, so far as I
know, any complications proper to the fungus-discase, affecting either superficial parts
distant from its seat, or central organs of the body. BSo slight may be the local irritation
attendant upon the progress of the growth, that the subcutaneous lymphatic glands in
the groin, &e., are by no means usually tender or enlarged; and all the textures of the
affected member, excepting those actually implieated, are commonly in a healthy state.

While the extrinsie character of the malady is thus sufliciently apparent, it would still
be as well to make use of available opportunities for post-mortem examination, becanse it
15 desirable first to have even well-founded inferences confirmed by accurate observations ;
and next, to determine whether or not the amyloid and other degenerations of tissue, which
are known to attend prolonged suppurations connected especially with bone, do actually
supervene in Mycetoma, and by their influence account for the maladies of exhaustion,
which, as has been above stated, attend the closing stages of the malady.

Finally, that purulent or septic infection of the system is a common event at any
stage of the fungus-discase, does not appear; nor has there seemed any reason to
suppose that this local affection is essentially related to other endemic or general disease
prevalent in India.
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CHAPTER III

1. Duaxosis or Myceroma :—a, Banry Srace; b, ADvaxceEp Srtace
2. Its Axarocies withH THE JFilavia-DISEASE

1. DMagnosis of Myeetoma.—This subject will be considered with reference to the early
and advanced stages of the affection; and as regards its comparison with the following
diseases, viz. Guinea-worm, Elephantiasis, Caries, Struma, Enchondroma, Malignant
Tumours, Articular Leprosy, or with a conjunction of such maladies—these being the
conditions most likely to simulate fungus-disease in the foot. The suceeeding observations
are, of course, equally applicable, mutalis mutandis, to fungus-tumour of the hand,

A. FEarly Stage.—Mycetoma does not, as I have said, make its first appearance in any
invariable manner: thus, there may be little or no swelling, but only a slight thickening
or induration of the skin, attended or not with a dark mottled appearance, which has been
compared to tattoo marks. At this time, diagnosis would probably be aided by consideration
of the patient's history and place of residence, and of the position of these marks; but
there are not necessarily any other earlier signs than such as would attend the presenee of
a foreign body of small dimensions, within the substance of the skin, excepting only that
no spot or mark of its entrance, or perforation of the integument, would be visible in the
parasitie disease. But an opening (of exit) once being formed, the characteristic fungus-
particles appear, and diagnosis becomes irrefragable. This is the main condition to be
borne in mind, namely, the dotection of these partieles.

Not seldom Mycetoma is stated to have commenced by a vesicle, or bleb ; and, to such
extent, it might be eonfounded with Filaria-disease: this eoincidence of early sign is
noteworthy, as doubtless resulting from causes essentially identical, viz. the approach from
below to the surface of a living growth, or body foreign to the tissues; thus is produced
irritation of the eutis and effusion of liquor sanguinis. After an interval, a tumour and a
sinus follow, and then doubt is at an end.

Or an abscess may be the first sign, followed by a fistula, and attended by induration
in the neighbouring tissues. Such abscess may be due to the actual presence of the
parasitic elements, and these will then be found on eareful search. I have, however, seen
an instanee in which the abscess was said to have been followed only after a long interval —
of years it was stated—by black particles, and on consideration I admit that a pre-
existing opening or eavity might subsequently to its formation become the seat of plant-
inoculation, with its consequences : still, I remark that an ordinary abscess will heal up;
and therefore a persistent opening, however small, if unconnected with bone, should be
regarded with suspicion, and its diseharge should be frequently examined with care. The
early fungus-tumour does not generally involve the bones; but exceptions oceur in certain
situations, and when the swelling is a deep-seated one,

Respecting small chroniec indurations compared to pimples—afterwards becoming
pustular—and the like, which are found in the soleof the foot in natives living in districts
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where the fungus-disease is common, and are stated to be due to pricks of thorns,
&e., opinion may fitly be guarded, until the proper contents of the swelling are
ascertained.

A finger or toe may alone be affected ; and it is not uncommonly stated that the fivst
sigm is here a pimple or small, hard lump : T should say that the nearest approach to such
mark would be made by a thorn or other foreign body lodging in the part; but probably
there would then be a history to guide, and some remains of an opening, sufficient to
eliminate evror in dingnosis. I have thought that the tough, ligamentous structures here
serve to check the fungus-growth, as long as it is confined to such segment of a limb.

Indurations of the skin, or a deep-seated, indolent, ill-defined and hard tumour, may
respectively, for a time, be mistaken for ayphilitic or strumons deposit, or for incipient
enchondroma, eaneer, or other affection of the bones, &e. ; but here again the sinuses and
characteristic discharge therefrom, would sooner or later furnish adequate means of diseri-
mination. This remark is of general application : for diagnosis may proceed by exelusion,
until it becomes possible to lay hold of positive characters; and in no disease affecting man,
are the latter more eminently diagnostic than here.

In all eireumstanees a combination of distinetive signs should be sought for; but first
of all, I repeat, should the character of the discharge from the sinuses be carefully, and
if a single result be negative, then repeatedly examined ; a lens may be needed, and any
suspicious-looking, granular particles being detected, they should be removed on the point
of a scalpel or knife-blade, and transferred to a glass slide, gently washed with distilled
water, and submitted to the serutiny of the microseope. An object-glass of half-inch
focus would always prove sufficient to bring out the characters of the ordinary fungus-
particles ; but for the purpose of minute investigations, the highest available powers, and
conjoined use of reagents, will be necessary.

B, Advenced Stage.—Tumefaction of the foot, when of considerable size, ]I.'lig]:lt- be
confounded with Elephantiasis (Arabum) of the same part; but it is not of a pufly or
oedematous character; it extends to the sole of the foot, or may be limited to one region
only; it rarvely passes above the ankle-joint; it is hard, nodulated and irregular; and is
permeated by sinuses, whose apertures are peculiar, and discharge eharacteristic. The
Elephantous swelling differs in all these particulars ; it may, indeed, be marked by minute
vesicles, or weeping cracks and fissures in the skin, but these signs are altogether unlike
the fistulous openings above referred to. The gkin is thrown into broad and characteristic
folds ; and almost always the leg is implicated. There happens too, at times, fever with
local exacerbation of the swelling; and, as well, implication of the lymphatic system,
which is never affected in Mycetoma.

Sectional appearance of the fungus-foot, after ampuiation, may, in its non-vascular
tint and evident thickening of the fibrous tissues, somewhat resemble Elephantiasis;
but there the comparison ceases, for Mycetoma has additional characters altogether
its own,

In Caries the form of the swelling may at first be similar, but its mode of origin is
different, its progress quicker, and its ultimate size and shape never equal to, or resembling,
those of Mycetoma. The sinuses are less numerous, and characteristic particles ave absent
from the discharge : this is dingnostic. Marked local inflammation and pain precede the
advent of abscess, and before long the constitution of the patient suffers; he cannot stir
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about his village as he does in Mycetoma, with a foot far more hugely affected than it ever
is in simple caries.

As several writers have expressed the opinion that the disease under consideration is
really a form of caries, attended with hypertrophy, &e., and have referred for evidence of
this to its anatomical characters, I will subjoin the deseription of a carious foot which
I amputated in Bombay, about the time my ecarlier inquiries were being pursned

(September, 1800), ;

Casg.—A Portugnese man, wb. 27 ; caries of the left foot of zeven years' standing; no signs of scrofula;
syphilis some years bnck; the loeal affection is attributed to a sprain; there is emaciation, but no urgent
constitutional depreasion,

Externally, there is the absence of the peeuliar distorted form of the foot, and also of the mumerous
openings and small hard swellings or 1||I|.'|j:! i the akin, which belong to the fu ngus-ilisease.  There are no white
patehes on the surfaga. The discharge from the few fistulous openings is a thin, puralent fluid, in which no
fungus-particles are to be deteeted,

Section.—The bones appear aa if leaded with eily matter; and there is inereased vaseularity of all parts.
The csseons cancelli are filled with a deep, yellow-tinted, oily deposit; or clse in parts they are cecupied by a
vascular, gelatinous, but lirm substanee, which invades the bony tissue in no regular manner. The smaller tarsal
bones are excavated by a large irregular cavity, baving a vascular lining, like that of a common abeeess, The
joints are 3pn¢ial!y affected, even when the bone beneath the articular zurfaces is but little iu'..rl,i:-n[ud 'L'u}- the
gc],a.l,innua deposit: their cartilnges and ligamems are more oe lesa destroyed, and covered with the well-known
vageulor membrane. The cancellons tissue of the amaller bones is everywhere, and almost ulriFurm]J.', softened,
A gelatinous deposit similar to the above has invaded the pericstenm of the lower end of the tibia, in front,
preducing much thickening ; in this mass is a cavious, osseous fragment detached from the astragalus ; this bone
is anchylosed to the os caleis, which is roughened in its outer surface by numerous small, pointed out-growths.
The microseope showa only exudation-cells, forming the new deposit ; as well as numerous capillaries, . . When
dried, the bones had none of the characters of fungus-discase,

In the above account will be noticed hardly a single prominent feature belonging to
the parasitic affection, and many points of fundamental divergence ; thus, I note the extent
of joint-disease, the inereased general vascularity, the carious abseess, the marked softening
of the bones, the gelatinoid deposit in the cancellous tissue, periosteum, &e. ; and never
have 1 seen these conjoined alterations in Mycetoma., That caries may coexist with, or
follow upon, the entophytie ravages, is a supposition not in itself improbable; but, as yet,
in my experience it has not occurred. Reference should here be made to the account of
the bone-changes in Mycetoma, at page 20,

Strwmous discase of the bones of the foot is to be distinguished as are ordinary carions
affections, there being also present other outward signs of the diathesis, or eharncteristic
complications, or general symptoms equally marked ; none of these, however, are present
in Mycetoma, for the strumous diathesis is very seldom noticed in its vietims, and a
conjunction of the affections thus becomes a rave event. 1 therefore insist, first, upon the
positive signs of the parasitic malady ; and secondly, upon the positive signs of its supposed
countertype. That the peculiar fungus-particles, even of the pale, soft variety, are * tu-
bereles " so ealled, is a position that cannot, in my opinion, be sustained ; and the black-
particles are certainly not less distinet and characteristic.  The ordinary grey blending and
diffused deposit of tubercular matter within the osseous cancellous tissue, even when not
attended with joint-affection, is not to be confounded with the pale or blaek, isolated, and
eneysted fungus-growth of Myeetoma; for no two anatomicalconditions could be more unlike.

5
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Enchondronma of the foot.—A tumour of this sort might be eonfounded with incipient
Mycetoma, when the induration attending the latter iz defined, deep-geated, fixed and
hard ; but then fistulous openings will have formed, and prezent for notice their character-
istie discharge. The hardness may indeed be eongiderable in the parasitic affection, but it
is due to a general thickening of parts, and not to the formation of a substance so compaet
as cartilage or bone; it has no cyst or bony deposit belonging to it: it inevitably, and
soon, approaches the surface, and there bursts; the swelling is in‘;’}:l,t*ia.!':l'lj.r single.

An osseous fwmour of the foot would be even less likely to be confounded with
Mycetoma—there is here no hardness like that of bone.

Myeloid Disease and Malignant Growlhis,—These may be considered tomether, so far
as their signs of difference from Mycetoma are concerned. The rapid growth, irregular
swelling, implication of the skin, and final termination in foul ulcers, arve points of
discrimination : add the cachexin of the cancers, the glandular deposits, &e.; and the
limited age-period obmoxious to Myeloid tumours, which does not obtain in the parasitic
disease. The physical characters of these affeetions are essentially diverse; and diagnosis
ghould be ecmparatively simple.  For other remarks, see Section 11T,

That Leprosy attacking the foot should simulate this disease is a view which requires
but brief consideration : leprous twmours are superfieial and seattered, and never confined
to one limb; the foot may be swollen from inflammation, and necrosis of a metatarsal
bone, &e., but this state is not comparable with any feature of Mycetoma. That white
or pale patches appear on the skin of the foot in this last-named affection is true, and
they are sometimes apparently chromopathic only; but there is no attendant anmsthesia,
shrivelling of the skin, or atrophy of the toes.

That Chronic abscess, coris, the entry of joreign bodies, the detention and degeneration
of a guineasirors, and the like aceidents, may give rise to a small indolent tumour of the
foot, is undoubted ; but the diagnostic sign of Mycetoma is not to be found in connection
with swelling alone, and correct discrimination need not be long delayed ; the lameet or
even grooved needle, with the aid of the microscope for examining any solid particles
removed, would speedily remove all possible doubts.

In the above summary remarks external appearances have, for the most part, heen
considered, for they alone will be found upon comparison sufficiently characteristic ; and
no reasonable doubt as to the nature of a tumour ought to exist prior to operative
procedure, should that be contemplated.

As an oceasional aid to diagnosis may be mentioned a peeuliar (though not altogether
pathognomonie) gait of the patient; thus, when the tomour has acquired a considerable
gize, or has much implicated the sole of the foot, the man or woman will walk with the
feel alome upom the ground; and so by halting steps. This mode of progression is
doubtless ilml-ilrr:tivel:; adopted for avoiding pressure upon the now sensilive plantar
surface.

I have intimated that a strumeous diathesis is not frequent in Mycetoma, and will
now add that a syphilitic affection of the system, of any kind or degree, is even rarely
asgociated with this disease.

All observers have stated, and several have more than briefly commented upon, the
circumstance that aching, wearing pains in the foot, starting of the limb, nocturnal
exacerbations of suffering ; and heetic fever, rigors, sweating, emaciation and other marked

-
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features of eachexia and general debility, are less evident in this affection than in those
considered to be of a constitutional origin or nature. Here the patient complains of the
weight and inconvenience of the enlarged foot, rather than of suffering caused by it;
and T will add, that if not relieved by operation, he will sink, not from distant or visceral
eomplications, but from a termination of exhausting complaints not uncommon in the
East, such as colliquative diarrheea, chronic dysentery, or serous effusions,

1t will be quite obvious from the above remarks, and still more so from a reference
to the appended Bibliography, that not a few experienced observers have, besides myself,
looked upon the affection under notice as unlike all others hitherto discriminated in
Europe or the East; hence, on the grounds now stated, of outward signs and elinical
history, I now venture to maintain the aflirmative proposition, that we have here a
malady sui generis ; and this eonelusion will be found to be confirmed by other considera-
tions offercd in the following chapter,

Lastly, some of the more prominent general features of Mycetoma may be usefully
ranged together in this place, for the purpose of summary eomparison with those of other
affections already named.

Fangus-dizease ey diseases

*Ts endemic. Henee difers from carics, struma, eaneerous pad
non-malignant tumours.

*Jlas a single local manifostation. Hewes differs from eancer, struma, leprosy,

*Ia much more frequent in men than in women, Differs from caneer, strumwa, and to a less extent
from leprosy, elephantiasia,

®And during the middle period of life, This is more marked than in stroma, eancer,

#1s not beveditary. Dilters fromn all these general affections.

*1s not aceompaniod by fever, Lo Differs from elephantiazis.

*0r by marked loeal inflammation. Dhitliers from earies.

*0r by constitutional taint. Unlike struma, cancer.

Is very proteacted in duration, Diffiers lienee From eancerous growlhs,

Exvision is u cure, Not the case in cancer, struma, leprosy.

2. Analogy of Myecetowma with Falozeie Disease~In those particulars marked by a
star, thus *, this affection resembles the anémal parasitic complaint known as that due to
the Guinea-worm, or Filarin medinensiz; and the coincidences are, in my opinion,
sufliciently striking, not only to claim attentive notice, but of themselves to point to the
true nature of Myecetoma,!

— — e e

! Thot the two porasitic affcclions may cocxist is | that of Dmennculus appeared on the same spot, and
'IJh'I.'iu'IIH-].'F ].'ll.llla-i.hil.', Tk 5L i nod & CoOmInon OecurFenee, sinpesr Lhat bLinse (seven yenra sinpee] the disease began ta
The following instanue: is mentionsd by Mr B. BEostomyji, make its ravages by invading the interior and sneroach-
inn hiiw pageer publialicd in the *Transactions of the Medienal ing on the exterior of the foot.”  On the viewa which 1
and Physieal Boviety of Bombay," vol. v (185%), Case 2 | propose for adoption, one would here suppose tlhat the
had the fillowing bistory =—"About nine yenrsago e bad | ionfecting Filarin and Mould-spore entered the foot at
firet a guinea-worm in the sole of the foot ab s middle; the samie spot, perhaps in the same manner also—either
Ehpe worm cnme ont, and o amall tomony mnde ks appear- | ab one i of year, or the latter nfter an mterval of
ance in the same situation. This tomonr gradoally | time; but whether entophyiic inoculation took place
inereased in size till it vrenched two inches in diameter, [ soon or late, the more serious congequences which it
when it was removed by o European surgeon, and after | entailz are cleavly illostrated by the comparative resulis
this the patient experienced complete velief for o period | now deseribed.  There are other notoworthy features in
of twenty months: but them (4 ¢, about two years after | this interesting ease which T may hereafter refer to. in

the first appearanee of the malndy) o vesicle not unlike the conviction that the recond is as trustworthy as it
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In order to complete the comparison now drawn, I will mention points of contrast
which, hardly less than those of similarity, are characteristic of the parasitic growths.
Thus, the Filaria-discase is very definedly endemic in its range: it attacks Europeans as
well as natives ; it lasts for one year, as a rule; it ends in spontancous eure, and is seldom
a serions affection.  On the other hand, the Fungus-disease, though endemie, iz yet more
widely spread ; it has never been seen in a European ; it lasts for several years; it is not
spontancously cured, and is commonly a very serious affection, Each of these points of
difference is explicable by the nature and habits of the respective parasites concerned :
the Filaria lives in water for a time at least, and on damp soil, but the Fungus ((hionyphe)
oeenrs in the most arid distriets; and the civeumstance of Europeans not having yet been
seen attacked by the latter, is readily understood from the fact of coverings for the feet
being habitually worn by them out of doors: the immunity is one which no general or
constitutional disease in my recollection decidedly pregents ; orif there be such, I know not
that the immunity referred to can be so satisfactorily explained as here. The present
comparisons might be pursued into further details, but if what has been now advanced
should stimulate inquiry and research, one of my objeets will be gained.

is plain and unbinzsed ; but I again now point out the | gpeeies from one human body to anotler, or even out of
oecurrence of a vestele a8 an carly mark, at times cqually the body, than the Guinea-worm ; and that the patural
common to the two parasitie diseases, | habitat of the species is therefore, like that of the

As bearing wpon the views here suggested, the follow. ‘ Guinea.worm, out of the body.” Respecting the valid
ing remavks may be quoted from My H, J. Carter's similarity just indicated, 1 must vemavk that, whilat
artiele in the Appendix, under 1862 :—= [ would nlsoadd | from the embryo Filaria so abundantly emitted by the
my opinion that the Mack-fungus of the human body i= a | parcnt-gae it has not been proved possible to verify a

monster-form, From ils sporangia, or lerge colls apparently roturm Lo the normal species-form, yet from the fngus.
identical with sporangia, never, to my knowledge, contain. products of Mycetoma reversion to the porent-species
ing anything bt an amorphons albaminons mass (abor- hae actoally been witnessed on more occasions tlhan
tive state of spovidin, which is chiefly the seat of the black ome, I infer, too, that direct re-incoulation of the
colonring matter, and ultimately becomes resinons or foot by these products may oconr; and hence can hold

futdy 7), and thus that this fungus is no more capable of only with obvious medifications the opinion above
potting forth o true cmbrye which ean propagate the auoted.
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PATHOLOGY OF MYCETOMA

CHAPTER I
Trs Prevarrsce In TIME A¥D SPFacE

a. As regards Time—For illustrating this subjeet T am eompelled, in absence of other
data, to again have recourse to the analogous Filaria-disease. That parasitic affection, as is
well known, 13 much more frequent at one season of the year than at others ; thug, in the
Bombay Presidency and Central India, &e., it abounds most from May to August inclusive,
with a limitation which on inguiry will be found to be tolerably precise, and only
surpassed under exeeptional cireumstances; and, further, this peeuliar feature of the
affection appears to be connected with the development or growth of the entozoic
Filavia,

I have always regarded the fact as sufficiently established, that the Guinea-worm
probably gains entry into the body, and after a certain period of latency or incubation
within the tissues, makes its exit therefrom, at certain seasons ouly; namely, about the
advent and earlier falls of the annual rains brought by the periodic 5.W. Monsoon gales.
At that time various organie germs come quickly, or even suddenly, into active life, after
lying dormant during the preceding dry season ; and the outburst of animal and vegetable
growth is then very remarkable, commencing as it does in some instances, when the air
begins to be loaded with moisture (as in the month of May), and rapidly approaching the
maximum when the atmosphere becomes so overcharged as to precipitate copious rains,
during the months of June, July and August. It is then, when heat and moisture are
ecombined influences, that the young Filariee ave brought to the surface of the body by a
movement we may call instinetive on the part of the matured parent, now literally charged
with the young worms, which are finally liberated on rupture of the integument, and
extrusion of their containing generative sae.! The same period is doubtless that of the
normal production of these parasitic animaleules ; and about the same time (after deve-
lopment, i. e. of their ova) deubtless occurs the infeetion of the human tissues,

— — e — =

' Then happena admiesion into hospital, whicl event sions ave always few; in Febraary there is o slight in.
thus becomes a aort of index of the maturity of the erease; in Mareh the admissions are at enes quadrupled ;
Filaria. I quote the relative number of such admissions and in May and June the maximmm namber is reaclied, —
for future compavisons; from March to August, JXths; “Btatistics of the Meywar Bheal Curps Dr T. H.
in Beptember and October, fthe; in the four nest eold Hedley, * Ind. Mod, Gaz.,” 1872,
months, sth.  In December and Joovary the admis-
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That the Fungus-dizease is in like manner marked by a limitation in time, T regard
as highly probable. Thus, there is the demonstrated fact that the normal or parent-
monld (Chionyphe) makes its appearance during this same season in India, and at a corre-
gponding time in England ; and at no other period has it been seen. Below I have
recorded the spontaneous oceurrence of the pink mould upon specimens of diseased foot ;
and, besides, with other inguirers, have induced it to grow by semination in suitable soil
of particles, or granules, taken out of sueh pathological specimens : in each case, T repeat,
the new growth, or reverted form, appearing only at a definite period of the year. This
circumstance I, therefore, regard not only as indicative of the natural habit of the parent-
mould of Myecctoma, but as furnishing a clear link of analogical connection between this
malady and the eorvesponding entozoic dizease; in how many other respects the two
affections correspond, I need not here again insist upon.

Regarding the periods of growth of the entophyte while in connection with the body,
nothing eertain iz yet known, and that for obvious reasons ;—thug, the inoeulation of the
foot is a process which probably happens only within definite limits of time (i.e. only at a
certain stage of development of the plant-germ), and commonly passes unnoticed, or at
least undetermined by competent authority ; next, not as obtains in Guinea-worm, there
is here no outward sign that a definite period of growth intervenes between date of
supposed inoculation and first extrusion of * particles;” it would, indeed, seem as if the
entophyte might eontinue to grow continuously for more than one year, or normal cycle ;
and no essential diffieulty attends this supposition, for it may be assumed that the vegetable
parasite, as a lower endowed organism, is susceptible of appearing under wider ehrono-
logieal, as of morphological, range. Again, the Guinea-worm lodges only in the loose
connective tissue under the skin or deep fascim, and as it further possesses considerable
locomotive power, it ean readily approach the surface for casting forth its young: on the
other hand, the mould is fixed, and grows in a seemingly irregular manner, or at least in
divections which may or may not lead to a free surface, within limited periods of time;
and I have shown that the cireumstances thus controlling the progress of the new growth,
may be physieal and acecidental, and not to be overcome, except in one way, by the
lesz pliant parasite within, In eonclusion, I regard it as highly probable, that the
extension, and extrusion, of the pathological tumour may be regulated by the natural habit
of the foreien growth which it encloses; but that incidental eirenmstances, by their
influence, eommonly prevent clear signs of such annual or cyelical tendencies, as we
observe in the Filaria-disease. Future obzervation may do much to clucidate this subject;
and the present remarks are offered chiefly as suggestions towards intelligent search for
the data, which are still needed to complete our knowledge of perbaps the most remarkable
human parasitie dizease yet detected. The statements of native patients shounld be
carefully sifted whenever it seems worth while to do so; because they are often distinet
enough, and eapable of being tested.

Lastly, T prefer to wholly ignoring this interesting topie, thus to treat it in a manner
which may be regarded as simply hypothetical : but any one, without difliculty, may foresee
various practical considerations which will, even here, follow in the train of advancing
knowledge.

b, Limitation in Space—Mycetoma is an endemic affection, but it is very widely
spread in India; and its range and distribution might very well correspond with those of
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a tropical fungrs,  Already known localitics of the disease are the following :—in Northern
India, the Punjaub from Jhelum to Iissar; Bhawalpur, Jeypur, Ulwar, Bicanir and
other native states in Northern and Western Rajputana; thence on the one hand, in
Sinde the disease is not uncommon ; and in Kutch, Kattiawar and Gujerat; on the other
hand, by report I understand that it prevails in the North-West Provinces; and it has
been seen in Lower Bengal. Known districts of Western India, besides the above named,
are the Decean upland, and the Concan sea-board; and, as outlying localities, I may
mention the oceurrence of the affection (black variety) in a native of Bussorah on the
Persian Gulf, whom I saw in Bombay; and Aden has been named by one observer. In
Southern India, the disease is common in distriets as widely separated as Guntoor and
Madara, as well as the intervening ones of Bellary and Cuddapah : to these portions of
the Madras Presidency may be added Mysore, Trichinopoli and Pondicheri. Thus,
excepting the Central Provinces, respecting which information is yet deficient, there are,
it will be seen, few districts of large size in which the fungus-disease is not already
ascertained to oceur; and as regards these last, it may reasonably be supposed that
when the complaint becomes better known, their number will diminish. Nay, it is
probable that eountries external or contiguous to British India, may eventually be found
to belong to this list: to say more would be to enter upon mere speculation, bmt it is
hoped that the present memoir will be of use in exeiting, as well as direeting, the researches
of some of the numerous competent observers, who are suitatily loeated in the country.

That an affection essentially identieal with the fungus-disease of India i3 ever seen
in Europe, may be doubted ; the presumption, indeed, is that none such oceurs.

Owing to the eireumstance of the earlier examples of Myecetoma having been seen in
localities where the soil is of that kind—namely, the requr or black soil—best suited for
the growth of cotton, the idea was long entertained that this affection is either limited to,
or much more frequent in, such localities ; but a wider experience has shown that it would
be incorrect to suppose that the fungus-disease occurs only among people living on
cotton-goil, and it now appears doubtful whether the affection is really more common in
cotton-districts than elsewhere. 1 am not aware of any data precise enough to settle this
last question ; and will therefore only remark, that should there eventually appear such a
preference in the habit of Clionyphe, as makes it to flourish best on a certain kind of soil,
the fact would be a safficiently intelligible explanation of some endemie features of the
fungus-dizease.  That a certain mould grows best on earth devived from magnesian
limestone, and on cotton-soil (which also contains a gquantity of magnesinm-compounds),
or best on plants, &e., peculiar to such soils, is a reasonable enough supposition ; but it
must be remembered that not by any means seldom does the same mould (according to my
views) prevail upon arid, and even sandy, soil, and in semi-desert regions, where rain-fall
is scanty and heat intense. The chemical composition of such =oils, e. g. of Sinde, Kutch,
Rajputana, &e., may, however (so far as I know), chow a similar peculiarity ; and this

g
suppose an alluvial soil periodically soaked or overflowed (as in the many deltas of Indian
rivers), to be an especially suitable one ; and this point might also be taken into future
considerations. Speculation apart, it may be remarked that the chanees of deteeting in its
natural habitat, the parent-mould of Mycetoma, are much inereased by this its wide dis-
tribution over so many parts of India. Systematic search should be entered upon ; and if

subject 1s clearly one of those needing elucidation.  On a priori grounds one might
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carried on for a complete year, success would be more likely than after a more temporary
serutiny.

The results of some examinations of cotton-soil, are, I may add, given below in
Chap. III, Seet. V.

So far as my information goes respecting the comparative prevalence of the several
forms of Mycetoma, it woull seem that whilst, in most localitics, both pale and dark
varieties occur simultancously, that is, side by side, yet that in Northern India there is a
decided predominance of the melanoid form, and so perhaps in Western India; but in the
South, c.g. in many partz of the Madras Presidency, that the ochroid forms are the more
common. It is true that the black fungus-particles (as deseribed in this memoir) were
evidently long since there noticed by surgeons; but it will be evident enongh to those
inquiring into the history of Mycetoma, that it was the pale, soft bodies which attracted
most attention ; and I would here observe, it is to the form of foot-disease presenting
these peculiar ochroid granules, that the term * Madura Foot” should more properly be
applied. The black particles which it fell to my lot to first particularise and deseribe as
equally characteristic, were {and may, indeed, by some still be) regarded as incidental,
or at most, as a mere form of the onee better known roe-like, or poppy-seed-like,
granules.

As an inclusive denomination of Mycetoma, the term “ Madura Foot™ is therefore
inappropriate ; and it is now needless,

CHAFPTEER II
Kuatone oF MycETOMA

That a very singular and serious affection of the foot and hand, widely prevalent in
India, had hitherto been distinguished by various special names, is a circumstance suffi-
ciently indicative of the peculiar character of the malady; and, I may add, also of its
obseure relation to better known European diseases, to one or other of which, however,
it has been commonly relegated by independent observers.

The following names occur in the bibliography of this Indian foot-disease :—* Morbus
tubereulosis pedis; Madura foot; a tumour affecting the foot ; diseased foot; the fungus-
disease of India (Mycetoma); a peculinr disease (tubercular) of the foot; Godfrey and
Eyre's tubercular disease; endemie degeneration of the hones of the foot; Morbus pedis
entophyticus; Chionyphe Carteri, or fungus-foot, &c.: other terms have also been
employed, as, originally, Uleus grave ; then, Caries ; Hypertrophy with caries ; Podelkoma,
&e.; and an analogue has been sought in Nélaton's “ Affection singuliére,” or perforating
uleer of the foot.

Some of the indigenous or vernacular names of this disease are the following :—
Keerenagrah ; Kirudeo; hoth implying the work of worms; Ghootloo Mahdeo, from a
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supposed resemblance of the pale, soft particles to the eggs of insects; the natives of
India, as their congeners in the West, being fond of imagining * worms” in diseased parts
the seat of gnawing pains; and as well of associating therewith Satanic influence : Pincal,
Anayeal, are other Dravidian terms for the same affection, or for others confounded
with it.

1 have said that all, or almost all, European surgeons visiting India agree that here
is a peculiar malady, but in what respect this peculiarity consists there is not an agreement ;
only an attempt is generally made to identify the affection with a pathological form
recognised in Europe. It shoull be mentioned, however, that a few surgeons have
refrained from expressing an opinion regarding the nature of the foot-disease, although well
qualified to judge; thus Dr Ballingall ealls the complaint “A tumour affecting the
foot ;" and, again, the well-known denomination * Madura Foot” had this advantage, that
it was sufficiently distinetive without implying a guess as to the nature of the complaint :
mlv.mcmg acquaintance with the latter makes these reticences now needless.

1 may, therefore, bl*mﬂ_y consider some of the positive opinions indicated in the above
list of names, before stating my own views,

First, then, is the foot-disease of India simple caries of the tarsal or metatarsal bones ;
or waifatis mutandis, of the hand-bones? I answer, no; because it has neither the typieal
local nor common general characters of earies; and, also, because it possesses a special
feature in its attendant discharge of small organie particles, which caries in Europe has
never been known to present for notice.

Next, is it correct to compare this localised Indian malady with strusmous or fibercular
dizease of the bones or skin, such as is in general recognition in Europe? Ave the pale,
soft granules belonging to the former, the same as “tubereles,” or tubereular deposits,
characteristic of the latter; and are the typical black granules often found, only early
forms of tubercles, or mere accidents such as blood-clots; or a complication, as
melwnosis f

I must trust that it will not be needful to enumerate in detail the reasons which lead
me to reply to all the above questions, and the like, with a decided negative. First, how-
ever, 1 may say that the bones of the foot and hand are not earliest implicated in the
Eastern disease—that is, not necessarily so; for in numerous instances, perhaps oftenest,
when seen at an early stage the superficial soft parts are alone found to be affected.
And the anatomy of the disease does not support the view of tubercular or strumous
destruction of the bones, as the basis of all its signs. What affection of the skin, then,
ghows small sinuses discharging peculiar granules or particles, such as we here find ¥
or what can that affection be which, commencing in the skin, extends through the entire
thickness of the foot, converting it into a globular mass; and yet having no other
pathognomonic sign, but very numerous openings, shedding a thin discharge, frequently, if
not at all times, contaming distinet particles comparable to small seeds, as of the poppy,
or to clusters of the ova of fishes ; or, if of black colour, and hard, comparable to grains of
gunpowder, or black peas, &e.? And all the time the patient remains free from con-
stitutional irritation, and in fair health ; he iz in appearance neither strumous nor syphilitic ;
he has no marks of similar disease, or any disease in other parts of his body ; none of his
family are in like manner affected ; and on the tumelied foot being amputated, his health,

if depressed, quickly rallies. Examination being made of the excised member, a very
G



49 NATURE [sEcT. 111
peenliar tunnelling, as it were, of the tissues is noticed, and an abundant growth of bodies
like to, but of larger size than, those discharged at the terminations of the cavities and
channels, lodging and izolating them while in the foot : and, besides, nothing more is
seen except, perhaps, such swellmg or degenerative change of the normal tissues, as
might naturally attend the prolonged presence, and constant advanee, of a foreign body,
within their midst.!

It has never been shown by minute investigation that pathological * tubercles,” or
tubercular depositz really exist, as a main feature of the foot-disease, in either bone or
soft parts; and their absence has been, on the other hand, repeatedly demonstrated. I
remark that the articular surfaces of the bones of the foot have, in my experience, never
been specially attacked ; and they have been often seen to wholly escape.

I now turn for a brief space to the views.put forth by a French surgeon resident on
the east eoast of the Indian peninsula, who had studied with eare the local foot-disease.
The memoir of thiz author is referred to in the Appendix (1861). Dr Collas observes
“ by the expression © endemic degeneration’ of the bones of the foot, I mean a localisa-
tion in one foot of a benign diathesis, which develops itself in a marked manner more
frequently in men than in women, and is characterised by the production of a particular
element, which, oceupying the place of the bones of the foot, ends by inducing their
destruction. T give it & name to prejudge nothing of its nature . . . . the secret will be
revealed by the microseope™ . . . . he considers the disease to be an alteration of the
bones produced by a diathesis, such as he supposes to belong to the myeloplastie formations
generally . . . . *it is impossible that this malady ean be anything else than a tumour,
of which the pathological element is made up of myeloplaxes, produced by a diathesis
sui generis and by hypergenesis, i. e. in a proportion much exceeding that encountered in
the substance of the bones in a normal state™ . . . . myeloplaxoma is the name of the
material forming the tumour . . . . Dr Collas makes the following remarks on the
microseopic appearances connected with the disease; and the absence of ¢ myeloid eells,”
as they are commonly recognised, is (as it seems to me) peculiarly against hiz own views,
while the structure actually deseribed is not inconsistent with my own observations of
the black fungus-particles :—* There is no pus in the discharge (from the sinuses), which
has peculiar characters, and is thin watery, fetid, gelatinous ... . it may contain
granular matter, fbro-plastic cells of great length, oil-globules, and a great number of
little bodies of blackish or reddish-brown colour, having an irregular, triangular form,

! An experienced observer, and one whose opinion
carries weight, hus very vecontly stated: * 1 ecrtainly
hare seen cases of disease of the foot involving both
#ofl tissues and bones, and presenting all the destrue.
tion of tisswes noficed in the Pungus.disense, without
cither black moterial, ved specks or white granulez. In
the absence of such distinctive marks, the cases have
been moted as *acrofulovs”  Another question there.
fore arises, is this so-called Fungms.dizease simply a
eerofalons affection to which, from externally, some
fungus clement has been added ¥*—De W, J. Moore, in
the * Ind. Mal, Gae.," Nov,, 1573,

Tm this place it ie right I should state, that not one
case which presented all the chavactors of Myeetoms
excepling the typieal form of diseharge, in some or other

of its varietios, has over been soen by me, I am there-
fore compelled to suppose that in these instuncess of the
disease above referred to, there had occurred the rars
event of expulsion of the entire purasitic growth; and
shonld indesd rejoice to learn that such occurrence was
even possible.  Surgeons having full notes and complete
history of cages of lungas.disease in which the parasitic
element was wanting, would impart & singular benefit to
surgical ecience by making all the details pubdic; only
there must be climinated all likelilicod of crvor in
dingnoxis, Unless such cises are poaitively known,
doubts as to the troe patuve of Mycctoma appear to
me to be at least premature; and of evenm such
instances the explonation suggested may be temporavily
advanced.
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which in the elearer parts seem to be formed of small eells, transparent and unaffected by
water, acetie acid, ether, sulphuric acid; and lastly, small rounded nucleated cells which
ammonia appeared to make mere distinet, but which I have not yet completely
studied . . . . .. 2

I do not think it will be necessary to follow Dr Collas further, becanse the same
objections apply to his views as to those last considered. Thus, the bones of the foot are
ol necessarily first affeeted ; and as to the presence of myeloplastic cells, the author does
not deseribe them, but another structure ; and, in fact, no evidence of their abundance is
forthcoming. I have myself seen and figured myeloid eells in the foot of the young man
whose caze 15 deseribed at page 10; but here they were obviously mere accidents, and
doubtless sprang from the endosteum of the attacked tarsal bones, whose canecllous tissue
was laid bare by pressure of the advancinr parasitic growth. It is to me as singular as
possible, that a careful observer could venture on an hypothesis like the above, whilst so
many facts oppose such view: and where, I may ask, are the sinuses and peculiar
discharge of myeloid tumours to be found recorded by surgical authorities ?

That Nélaton's disease of the bones of the foot, or indeed any form of caries.or
necrosis, known in Europe to attack the upper or lower extremity, could be confounded
with Mycetoma, is no longer a possibility; and I trust the present work will aid in
dispelling any lingering doubts regarding this subject.

Having already indicated the diagnostic features of the Indian foot-discase, T need
not here recapitulate how in its mature, it cannot be confounded with fibrous, bony or
cartilaginous tumours of the foot or hand.

I therefore pass on to dizcuss the opinion that here is a malady fruly parasitic on a
part of the human body.

It is stated in the Appendix that Dr Ballingall compared the new growth to a
paragite ; and the remark was, in my opinion, a very sagacious one, because there was no
direct evidence in his possession of such view, beyond the general features of the
affection ; amd Dr Ballingall had not seen the particles which por éminence are clearly of
fungus-structure. A similar remark applies to Dr Bidie's very interesting article (see
Appendix), but I do not think, from the observations alone recorded therein, the author
could maintain the accuracy of the name * morbug entophyticus."”.

The manner in which my own views were formed is briefly as follows :—In October,
15859, I examined an amputated foot immudi,a,telj' after operation (zee page 4}, and found
the eleavest possible evidence of the true fungus-structure of the black particles now well
enough known. This observation hag been invariably confirmed within my experience.’

Now immediately afterwards, viz. in November, 1859 (sce the case recorded at page
8), I examined before and after amputation a diseased foot ; and I found in it, and in the
discharge from the openings on its surface, numerous minute pale parti-les, which also
presented a decided fungus-structure. The appearances were universally recognised by
the members of the Medieal and Physieal Society, who, at a subsequent meeting held in
the Grant College, examined my specimens, IHitherto, however, as far as 1 have heard,

' As the Infest, and o very snfficient, confirmation of wherein Dr Bristowe has described and figured the
the main point to be here estaldished, T may refer 1o the structure of the bodies termed in this work—aelerofin.
* Patlologieal Transactions of London,” vol. zxii, 1871, Hoe the appended Bildiography.
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no one else has been similarly successful ; and as my later sphere of observation was, as
regards this disease, very limited, no other like case has come before me, The discovery
iz gtill valid ; and it is a main basis of my views, because in affections of the foot altogether
like that of this woman, I find particles of similar general character, although not having
a distinet fungus-structure.  The slafus quo is, therefore, this—in two diseases presenting
many similar loeal characters, but differing as to the minute structure of one of their
elements in the following way, namely that in one case a distinet fungus-structure is
present, and in the other only a seemingly obscure structure (which is not like anything
hitherto observed)—what is the fittest comclusion that may be drawn respecting the
connection of these two affections ; and, respecling their common nature, should it be
deeided that they are alike? The patient who furnished me with positive evidence, had a
foot diseased as usual ; she came from Gogo, which is a town in a district known to be
infested with the common foot-disease; and what walid objection there can be to
regarding the example as a typical one I ecannot surmise. Yet, if this inference be
temable, the conelusion beeomes inevitable, that in this instance the characteristie
particles were seen a certain stage, either before or after they assume their more doubtful
appearances ; and on such basis my views partly rest. There remains only to add that
ordinary pale particles found in this disease are very peeuliar in their structure, being
comparable to no known pathological product; and this negative feature I may, if 1
choose, take to confirm these views, but in reality there are indications of positive value,
and, as will be shown in a subsequent place (Sect. V, Chap. I), such as point to an
organic and even funguz-origin of these much-debated bodies. Reference may be here
made al=o to the cireumstance that Chisnyphe has been seen to spring from these pale
particles, as well as from the black granules and other forms.

There now remains to consider the true relation between the parasitic growth and the
phenomena of disease in the foot; the question being whether or not the former is merely
an incidental feature, and unconnected with the causation of the malady. 1 have, indeed,
above intimated my own opinion on this peint, but would now offer some further remarks
bearing upon it.

First, then, there is no 4 priori difficulty in the conception that the spores of a plant
can enter, and live within the living tissues of the human body; and there become
developed into forms which may be more or less abnormal. I suppose the idea has been
that without air it iz impossible for fungi to live; and that it is difficult on physical
grounds, to understand how one of these growths could penetrate so deeply into the
tissues. Yet Sarcine and Bacteria are found within the organism; and amongst plants
it is not unusual to see fungus-spores penetrating below the eutiele and extending within
the substance of leaves and stems, there to develop into quasi-abnormal forms (selerolia) ;
which are strietly illustrative of the black masses often found in the diseased foot and
correctly to be regarded, in my conception, as sclerotioid forms of Chionyphe. 1 shall soon
ghow the entry of such spores into the human foot to be feasible ;' and although the present

! Tn addition to this reference, the following illnstea- suhatances, o alight moisture causes them to germinate;

tion may be added :—* The objection is often mised that | and the porminating utricles, especinlly those from a
mildew Ly b found in the interior of uninjueed e, full-grown mjrmiiumﬁ]mt,wmﬁminln Ll enelozed
nuts, &o., whore it was il]l]!r‘.lh'-eci'hfu for the spores bo reach, HpaLee, Pig.“i-ng through (s in ]'I-'I.'DFDI:I 'hr minute oheers

However, the apores seftling on the surfaee of such vation) the closed egg-shell, and even the hord and solid
"
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instance may transcend previous experience of analogous maladies, yet that circumstance
iz no valid objection to the adoption of the views proposed. It is the actual rather than
the likely, which has to be considered, in dealing with obscurely known and variable forms
of organie life, such as are here concerned.

I venture, then, to maintain in this place, that the foot-disease of India is not a carious,
strumous or myeloid, or any like affection ; but a veritable parasitic disease, due to the
growth and extension within the tissues of the human foot, of an indigenous mounld or
fungus of true plant nature. This statement involves three considerations : namely, first,
that a parasite is present; next, that this is a vegetable form; and third, that it is the
immediate canse of disease. Taking the first of these points for disposal here, I remark
that, in the view proposed, the obseurities and difficulties met with in the clinical history,
mode of origin, course and event, local eharacters, anatomy, both general and minute ; all
peculiarities in the limitation and distribution; and, in short, such characteristics of the
affection as are, when taken in their proper combination, inexplicable on other grounds,
now become not only easy of comprehension, but in great part convertible into evidence
directly supporting this view ; and hence the demonstration which is required for rendering
the latter valid, appears to be both adequate and logieal. A summary of the instance,
thus viewed, would be the following :—The foot-disease presents certain characters ; none
but paracitie diseases display these characters, and hence the former belongs to the greater
category included by the latter. This method of reasoning is made complete by the
assertion, that the foot-disease presents no other characters than those implied : and
I believe it to be equally well founded, as my subsequent remarks are intended to show.
The parasite in question is represented by the little bodies termed in this memoir * fungus-
particles,” &e.; and in some of its forms, I regard it as being always present—doubtful
exceptions apart, which have been already referred to.

It may next be observed that the second of the considerations above named, namely
that the parasite in the foot-disease i8 a vegetable form, will be discussed in the next
chapter more fitly than here, beeause concern is now had with the main preliminary ques-
tions of the existence and true relations of a foreign growth, whose real nature may
afterwards be better inguired into.

I now come, lastly, to the opinion that these *fungi” of Mycetoma—even if really
such be their nature—are to be regarded not as true causes of disease, but as incidental
attendants on a pre-existing or co-temporary morbid process. This view is, I believe,
commonly entertained ; but as it has never, go far as known to me, been formally stated on
suflicient evidence, it is somewhat difficult to controvert. The following remarks must
therefore be of a general character; and they will simply eonvey the reasons which have
convinced me that the views which I originally proposed and now hold are, notwithstanding
objections, strictly correct.

It is not easy to convey in writing the foree of an impression received by ocular

membrang of froit-stones, nulg and woody fbres

Bespecting the need and supply of air, or
oxygen, the views of Pasteur are doubiless well fonnded.
“ He mays the furgus mast absorb oxygen when it vege-
tates.  If this be sufficiently supplied to it by the atmao.
spliers, it abeorbs it theneoe, vegetating luzurisntly and
burping the substrmtum on which it grows; bat if it

do not find oxygen free and in the air, then it draws
it from ihe compounds of which the snbstratum s com=
Ia-nﬂcql_ and this gi'n_;a also @ Marther impulse to the
decompozition of these eompounds,”—=Quoted Trom the
*Quarterly German Magazine,” No. 1T, 1372, = On Mildew
and Fermeniation,” by A. de Bary (London : Willinws
and Norgate),
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demonstration, but I shall not readily forget the first oceasion when, om hisecting a
recently amputated foot, the large, firm, black masses came into view ; located in
cavities interspersed amongst the tissues, into which they acewrately fitted and whence
they could be readily lifted out.  On their removal it became further apparent that only a
simple membrane geparated them from the normal tissue, whether of bone or fibrous tissue,
in near eontact with them; and, next, were noticed the canals or tunnels leading from these
cavities towards the surface of the skin, lined with the same membrane, and also containing
in abundance black, granular particles, evidently of the same nature as the larger impacted
masses. | saw no morbid deposit, or marks of inflammatory process, in addition to this
foreign growth : no tubercle or strumous disease of bone, no caries of joints; no fleshy
growth or tumour of any kind ; and, in short, no sign of a pre-existing or accompanying local
diseaze, upon which the pavasite might have been engrafted. What could have been the
eflective antecedent malady, preparing a way through the midst of the tissues ; furnishing
a special envelope; and then altogether disappearing, so that close serutiny failed to
deteet any physical traces of its pre-existence, I was, and am, at a loss to even imagine.
No such anteeedent eould, in fact, be supposed to exist. In other cases I noticed more
signs, perhaps, of attendant irritation in greater thickening of the connective tissues, and
consequent larger size of the tumowr; but the essential features were still the same.
One could conceive the whole foreign substance might be lifted away, out of the tissues,
leaving them, when not absorbed, either thickened or wasted, but hardly inflamed, or
even congested ; and eertainly not oceupied by tuberele or any ordinary pathological deposit.
The investing membrane of the growth might be compared, in its relations and even
gtructure, to the walls of an Hydatid eyst, or to the outer integument of the Filaria-
pavent ; and in these suggestions are intimated the neavest approaches, so far as I know,
to an analogous affection of the human frame.

As rvegards the pale, soft variety of the complaint, the same line of argument applies :
for all the forms are conmected by main, common characters; and as concerns the
particulars on which the distinetion of varieties in Myecetoma has been based, they ave
probally not more than divergencies from a common eentre, no greater or more marked
than normally occur amongst organisms of the class to which Fungi and the Schizo-
mycetes belong.

Iuguivers may, indeed, hesitate to admit that these pale, soft particles could have
made their way inwards; and by their presence, have led to so much disorganization as
usually exists in the affeeted foot. Yet independently of considerations proving their
connection with the black particles, and of the probability that their original or their
perfeet condition is not usually seen ; if their presence in the foot be accidental, what or
where, must I ask, is the original malady # What complaint tunnels the tissues, and yet
leaves the bones and joints whole?  Is tubercular matter ever found capsulated, or lying
loose in distinet eavities hollowed out of the tissues, and not either eretified or in a state of
sphacelus ?  The impressions which I have gained from examining specimens of this yet
widest-known form of foot-dizease, would rather lead me to compare the cavities and
loculi to small hydatid eysts seattered about; and the collections of oehroid particles
which are lodged in them, look like groups of the eggs of the blow-fly—so extraneous to
the normal tissues do both these structures appear. There is no evidence, however, of
entozoic growth that I have deteeted, in any form, stage or degree of this complaint.
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Respecting the great disorganization of tissue and the quantity of gliry material
which frequently accompanies these particles, I would ask if both be not due to the
presence of the latter; on the presumption that their growth necessarily leads to the
decomposition of the medium in which they live? Fermentation and putrefaction are the
result of the growth of certain organisms with which T shall afterwards compare the
structures found in this foot-disease ; and why may not disintegration of tissue attend the
growth of these last 7!

The peenliar and characteristic bodies in question dizplay, morcover, a special
structure which is emphatically not that of tubercle, cancer or the like; or, indeed, of
other known pathogenetic bodies, cither homologous or heterologous ; but which may yet,
as 1 think, be properly recognised. 'They sometimes form, to all appearance, so small a
proportion of the altered discase-mass that we might hesitate o' attribute to them so
important a véle as is here implied ; yet their presence and growth are doubtless a cause
of mueh and peculiar irritation ; and their actual number is always considerable, notwith-
standing their persistent drain outwards, and departure from the loculi in which they are
formed. Finally, as they may, so far as my experience goes, invariably be found in the
innermost recesses of the tunnelled tissues, one cannot suppose that they, or their germs,
had accidentally, as it were, dropped upon a foot, already riddled with holes, from which
pours outwards a continuous if glight discharge ; and had afterwards become developed or
enlarged. This supposition, and the like, are on mere physical grounds simply untenable;
and that fungus-spores could reach the foot through the general cireulation is so obviously
unlikely (although the only alternative), that this idea, too, may be dismissed.

Let me add that in order of time, the fungi are to be seen at the moment when a
ginuous opening is formed ; and the latter seems to be produced for the purpose of giving
exit to the particles. The fact I have myself established; and the inference is a
necessary one.

That the foot-disease, of any form, beging in a sore or abscess, whence it may spread
into the foot, would not, I repeat, appear to be usual or even frequent ; on the contrary,
the whole progress of the parasitic growth is clearly determined by its own innate
capacity of spreading ; this alone produces those tunnelz and cavitiez in the tissues which
exist in no other disease, and which are not here revealed to our view uutil the growth is
matured, and its produets come to be discharged at the orifices of the sinuses.  That the
channels may persist after the whole growth has been expelled may scem to be theoreti-
cally possible, but so far as my inquiries go, they lead me to assert that the event is
unknown ; and I cannot even conceive of a true Mycetomatous affection in cither hand or

— = —

¥ It is intelligible that a fungus which grows on an
arganic substanes can give rise to both putrefnetion and
fermentation—the former when 16 grows upon a surface
frealy cxposed to the air; the latter when its myeelinm
has penetrated inte the depths of the substratum where
the oxygen of the air connot reach . . [Da Bary)
in this lost case, the needed oxygen s derived from the
disintepmted tissues themaelves, and it will be a future
point of great interest to ascortain what really ocours
im the fungos disease; meanwhile I cannot bt infer
that the peouline substanes which attends the fongus.
particles of all kinds while growing within the foot, is

groatly due to the decompozing or disintegrating action
of the parasitic growth npon the novmal textures of the
body. I purposely do not enter upon theovetio dis.
cugsion of many interesting topics connected with th:
disease, but may here remark that abundence of nntei-
ticm is gt band and o high wniform temperature; aml
that under such conditions o fungus may well grow
with vigowr. It is possible, too, that seme tissues (o, 9.
the adipose and the marrow of bones) may be spoecial
sources of the nesled carbom, and hence be comammed
wore than others by the spreading eontophyte,



48 NATURE OF MYCETOMA [sEcT. 1

foot, being, at any stage, devoid of its attendant characteristics. A combination of the
fungus-discase with other local maladies, has yet to be made out. When, after careful
searching, neither black, tinted mor pale particles are to be found in any part of a
peeuliarly disorganized foot, I pronounce the affection to be different from Mycetoma ;
and the observer of such a malady as this, would, in my opinion, be entitled to proclaim a
rare discovery ; for he would add to our nosologieal lists, a local affection wholly inex-
plicable in its origin, character and course. Let the successive features of the disease
whose real nature I am endeavouring to disclose, be patiently considered in the light of
adequate collateral knowledge, and I doubt not that similar views to my own will be
adopted : only there must be exercised the requisite means and method, first, of inquiry,
next of observation, and lastly of inference; for in this example the argument is some-
times a cumulative one, and always the more emphatiec when most widely based.

I have referred chiefly to the pathological anatomy of Mycetoma, for evidence on
which to found a right conception of its true nature; and now add that such evidence is
but one link in a series of data, which, like a eonnected hond, renders indissoluble fact and
conelusion. Want of space would prevent my here discussing at length the views and
opimions of other observers; and I must be content with again urging the importance of
seizing upon the typieal features of this malady, duly discriminating and aveiding erude
analogy.

Were the whole history of Mycetoma unravelled, it would probably be as hard to
follow as is that of the entozoic maladies ; and as a matter of fact, already the complaint
has rvevealed an identity with organisms whose metamorphoses are, to all, still
mysterious.

I need not indicate, in detail, the points which seem the more obscure, but would
here remark that the relation of the black and pale fungus-particles is yet but indifferently
elucidated ; it iz not such as has been sometimes thought, on pathological evidence alone,
and to future observers must be relegated the work of fully establishing the connection
which undoubtedly exists between these organisms, as forms of one common growth. So
far as T have advaneed, it appears that the two are substitutionary, the one of the other ; that
the co-existence of selerotia and malacotia is not to be anticipated ; and that a divergence
of development takes place, under eircumstances as yet unknown to me, at the commence-
ment of growth, which is never restored until from the several fruit-produets, the parcnt
mould again springs forth outside the body of its temporary human host.

In conclusion, despite the obseurities which yet attend some parts of the subject, T
cannot but maintain upon these several grounds, both clinical and anatomical, my
original thesis, namely that the fool-disease of India, in all ils varieties, is a single and
well-defined affection of @ purely parasitic nature.

I shall afterwards (Section V) endeavour to show that this parasite is of enfophytic
character; but I would here express my desire that due weight be allowed to the
collected data whieh have already been submitted for consideration, because upon them
alone might be based a determination of the kind of malady presented in the complaint
under notice.

Addendum.—In the eomprelicnsive Nomenclature of Diseases, recently compiled under the auspices of
the Roval College of Physicians of London (1869)—in the Appendiz containing a list of * Human parasites '—
subdivision * Entophytes "—is found the following identification :—Chionyphe Garteri {Berk.).




CHAP. 111 CAUSES OF MYCETOMA 49

Diefinition.—A cotton fungus occurring in the disease called Mycetoma.

Habitat. —Deep tissues and bonea of the hands and feet.

I need not here point out that subsequent research would, to some extent, modify certain terms in this
definition. The parent-mould is probably not a “ cotton " fungus.

CHAPTER III
Cavses or Mycerosa

1. There i3 no evidence that plethora or ansemia, or any special state of the system,
predisposes to the advent of Mycetoma. On general prineiples, indeed, it might be
thought that debility and the like influences would render some individuals more obnoxions
than others in more perfect health, to the onset of the entophytic malady ; yet this notion
has not been supported by my experienee, and as is the ease with the Filavia-disease, all
observations tend to demonstrate the independence of the parasitic complaint, as regards
any particular or weakened state of the body at large.

As to unusual personal predisposition arvising from local causes, those latter only
require mention which might affect the entry of spores, &c., into the tissues at a certain
time of year, such as spontaneous cracks or fissures in the sole of the foot, or sore places ;
or the accidental abrasions, seratehes or punctures which men or women working bare-
footed in the fields, or tending cattle on grazing grounds, would be so likely to meet with.
1t may also be supposed that an habitually soiled state of the feet from adhesion of damp
mud, or tenacious black soil, or of animal exereta (upon which fungi are so apt to grow),
would render move likely the loeal affection of the foot ; owing to the probability of spores
being present in such matters, and so veady to enter the sweat-duets or lodge in a wound.
A chromie uleer, perhaps deep and hidden, would also seem a favorable nidus or substratum
for the growth of a mould-fungus; or foul seeretions ; but of all these various states or
circumstances not one can be shown to be needful to the entry of the entophytic germs,
and I am compelled to conclude that these, like the young Filarie, may and commonly do,
enter the foot through an unbroken surface, without any adventitious aid; and further,
that infeetion may oeccur under loeal ecircumstances or attendant external conditions,
respecting which hardly anything is yet known.

2. The one exciting canse of the disease with which I am aecquainted, is the entry of
fungus-gpores, or other germs, into and beneath the skin of some part of the living foot.
There, the materials and stimulus favorable to their subsequent growth and development
are abundant, continuous and uniform : the near soft textures, at least, present no obstacle
to inerease of size and luxuriancy of ramification; and no natural conditions could be,
one may suppose, so likely as this of tisswes bathed in lymph, to induce such erratic
or monster forms of development and growth as are hardly to be paralleled outside the
human body. '

Respecting the actnal introduction of such spore or germ, however, there are no
other than presumptive data. Obviougly it is in the highest degree improbable, that a

7
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competent observer should witness the natural inoculation of the foot: experiment upon
man would be inadmissible ; and the accidents named by patients in connection with the
apparent commencement of their complaint, are neither alike nor constant. It is
therefore by inference, chiefly, that the view proposed can be supported : but I must add
that there are no preliminary objections to its adoption, and upon other hypothesis the
exciting canse of the foot-disease is not to be better explained or understood.

That the assertions of patients are altogether untrustworthy may be doubted. A
desiceated: and dead thorn, lying upon the ground, which on the advent of moisture
becomes covered with a mould, may be the means of introducing spores into the human
foot ; by an individual either accidentally treading upon it, or making use of it as a laneet
to open @ boil or small abseess. A bruise leading to the effusion of blood beneath the
cuticle, might so produce a favorable substratum for the growth of a parasite; just as a
bruise of an apple, or pear, is by experiment known to favour the game occurrence. The
sole of the foot would here, too, be most liable, or the palm, to such injuries.

It is however evident from the same kind of evidence, namely the elinical history of
these cases, that not seldom the tumour began of itself. I should therefore next show
that without infliction of any hurt, the fungus-spores may veadily enter the foot. Already
(p. 44 analogons instances have been referred to; and here special mention may be made
of Mr Carter’s paper which is abstracted in the Appendix (1862). The following
remarks will suflice to show that there is no physical obstacle to the entrance and passage
of the spores of Chionyphe, into and along the natural channels mto the skin, which are
presented by the sweat-ducts: thus, the dimensions of these spores being ¢oss by 1iles
of an inch, the diameter of the openings on the cutancous surface of the sweat-ducts
ranges from gly to zly in.; and at their narrowest, when joining their deep-seated
glands, the ducts are still upwards of 13'y5 in. in diameter, or four or five times as
wide as the spores themselves. There are no other natural openings in the skin in any
part, except the orilices of hair-follicles and sebaceous glands, but neither one ner the
other of these organs is present in the sole of the foot and palm of the hand; here,
however, the earliest outward signs of Mycetoma commonly present themselves, and this
circumstance thus becomes a sort of argument in favour of the view, that fungus-
gpores usually are introduced through the sweat-ducts, or as an alternative (but less
frequent) channel, directly through the skin itself. It is common, I may repeat, for
natives of India to present an excessive perspiration of the palms and soles; so that
the permeability of the sweat-duets is probably constant.

As the calibre of the hair-follicles and the attendant sebaceous glands is eonsiderably
larger than that of the sweat-ducts, the same line of argument as here adopted, wounld
apply to them : these structures are found in all other parts of the foot than the plantar
and inter-articular surfaces, and with them sweat-glands are also present. Possibly
their viseid contents would impede rather than favour the inward progress of spores; but
it need not be questioned that inoculation of the foot or hand may take place upon their
dorsal surface or margins, besides on the palm or sole.

I have, in conclusion, now indicated the three reutes by which local infection may
oceur : namely, through the hair-follicles and glandular duets, and across their thin walls;
directly through the skin, between the layers of epithelium ; and lastly, through means of
a lesion of the cutaneous surface. As regards the first-named channel, I notice that in
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the sole of the foot only sweat-glands are found, and their ducts are here g0 numerous as
to count upwards of 2000 in the square inch.

3. The prosimate or immediate cause of the swelling of the foot or hand, and of all
the hurtful results of the disease in question, is the growth within the textures of these
parts of a vegetable parazite.

Of the accuracy of this inclusive statement, I do not myself entertain any doubt ; and
for evidence must refor to the previous and following sections of this Memoir, which, on
each side, convey the necessary proofs.

Adidendum.—The question bas not here been raised, because there has bitherto seemed no need, as to the
possibility of this parasitie aifection being transmitted through contact from one person to another. Theoreti-
cally the sequence iz a possible, nay oven o probable one; especially if it be shown that from such small,
persistent, and often active organisms as Bacferic are ever reproduced the entoplytie forme ravaging the foot .
as far, however, as my experience extends, T have not seen elear reason for suspicion of contagion, and future
observers may be trusted to bear this point in mind. Tt has uIrrmI_r been stated that the system in genoral i=
not infected by the entophytic growth, although there seems reason to belicve that this latter, in some of its
forms, presents the characters of a race of orpanisms, such as are recognised as vebicles of contazion aml
gystemic infection. A factor almost yot undetermined, is; however, on all occasions concerned ; and the mern
prezence on either cutaneous or mucous surfaces {wlmre indeed they commonly abound) of minute particles of
living protoplasm, by no means necessarily leads to implication, either local or difused, of the body at large.
Under ondinary circumstances what this factor is which determines that one or two persons only shall become
inoculsted with the entophyte, where it would appear that several individuals have been subjected to the same
influence, is a question I am unable to answer; because of ignoranee whether the condition in question attaches
to guest or host, or to both in conjunction. By-and-by, these doubtless simple data will be clearly ascertained.
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SROLION IX

PROGNOSIS AND TREATMENT OF MYCETOMA

CHAPTER I
Prourosts oF 1aE DisEASE

Trms subject is one of great interest, but it eannot yet be treated so fully as it merits
from want of adequate and suitable data. It may bo discussed with respect to both the
disease (a), and operation (5).

(a.) Considered with reference to the possibility of either cessation of growth or a
spontancous subsidence of the disease, prognosis must be regarded as unfavorable.
When left to itself the malady does not, as an almost invariable rule, cease to spread ; and,
finally, it causes the death of its vietim as surely as does an homogeneous parasite, or
tumour formed of zoo-plasmic elements.

Such is the concurrent testimony of all observers who in their writings have expreased
an opinion upon this subjeet : it is, too, my own belief; and, further, I judge that the same
conclusion would result from a practical consideration of all that is yet known of the origin,
course, and characters of this affeetion, apart from any theoretical views of its nature.
Reference iz now made to advanced cases, or such instances as commonly come before the
European surgeon: and respecting this degree of growth, Dr Eyre well remarks—* the
natural course of it is fatal.”

I have above stated that the parasitic growth of Mycetoma has no limited duration
or life-period ; that is to say, the extension of its mass is practically unlimited, and so far
from being eonfined to the foot (in the lower extremity) it has been known to reach far up
the leg, and in the upper extremity, the forearm for some distance above the wrist-joint
may be implicated : in both instances how much further its encroachments might extend
ig not known, beeause the patient has been either relieved by amputation of the affected
limb, or he has become so reduced in strength as to be no longer able to sustain the drain
on his system, and sinks exhausted in that stage already reached, but not final, as regards
his malady.

With present experience, I repeat, it is not possible fo correetly surmise whether or
not the disease is ever spontaneously arrested in its advance;' nor, so far as I am aware,

! The only approach to what may Le termed & subsai. and which T will briefly relate. An adult man, native
dence, or ceasation of growth, which I have noticed, of an infested district, but ton years resident in Korra-
possibly occurred in a case which early cume before me, ches (Sinde), hod a swollen and carious foot for upwarde
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can it be spid from examination of specimens illustrating its fullest known degrees of
development, that the growth may undergo such a change as is indicative of spontaneous
decay ; i. e. a degeneration of the fungus-mass such as happens with tubercular matter,
or with hydatid eysts. Common experience, indeed, is not applicable to such singular
discase as that under consideration, which is without analogue in the list of maladies
hitherto discriminated. Further, too little is known of the manner in which progresses
growth of the fungus-particles and consequent extension of disease, to enable me to say
whether or not the former are ever wholly expelled from the human body ; but until such
event does ensue, closure of the sinuses and subsidence of swelling could not be anticipated.
There are many physical difficultics concerned in the bare comeeption of such favorable
termination of Mycetoma, especially as regards its melanoid variety ; and on the whole 1
conclude that the event just mentioned, being improbable, is a term of no practical value
in a prognostic ealeulation.

That a growth of the character producing Mycetoma should be most active and
luxuriant at its eircumference, or spreading margin, is probable enough, and it may be
found that the first-formed nidus ceases to furnish new particles after a time; but the ever-
spreading ramifications will continue to be fruitful, and no real cessation of these character-
istie fruit-products, which eram the tunnels and at last come outside, is at all likely while
favorable conditions of growth and development are presented in the human hand or foot.

I will now advert to the prognosis of Mycetoma at early stages of the disease. The
first remark which here applies is the necessity of aceurate diagnosis, for obvionsly upon
a true apprebension of the nature of the tumour, must a correct forecast depend. The
diagnostic signs I have already said to be few, but elear : one alone is gquite pathognomonie,
and that is the presence in the foot of fungus-particles ; but for full details 1 must refer
back to Chapter L1I, Seetion IL.

A true Mycetoma, when small, will ecertainly grow ; hence the prognosis at onece
merges into other considerations : those, namely, conneeted with the proper treatment of
the growth. This subject will be discussed in the following chapter.

() Iz short, the prognosis of Myeetoma is essentially the same as that of other simple
or non-malignant tumours, of a wholly different nature, indeed, but alike in their eifects
upon the general condition of the frame: and the only modification of thiz statement

of nine years ; the parts about the ankle-joint beingalone | a part of the foot, incloding the heel ; the ontey surface

affected. His history was as follows: he contracted presents depressed openings like cieatrices and white
gyphilis s¢veral yewrs ago, and was salivated; he Jost patches,  The former led down through  thickened
health, and his feet became edematons, and “ soon after integiment bo cavities in the bones precisely rescim.
this a small bard swelling in the right heel eame on ™ bling these of other specimens ; in front of the ankle.

. he was agnin salivated, leﬂl]'. Mr B. Joint there seems to have been the greatest eollection of
R‘Il-ﬁlﬂlﬂjl- amputaled the leg @ he found in the removed the growth. No white granules were to be detected in
foot increased vasonlority, bardening of the caseous the hollow eavity of the bones—kaving probably wil boen
tiBB-l:be, p‘uru]eut. matter, and im]'mm.-:'l in ome part a -c;fi'xc'ﬁurgcd Pr:::r fo um,.hu:r{:,ﬁ'm—lm;rt. a fow branches of
plece of dey date, whiels had donbiless bevn there some radiated cryatals. . . . The italics I now wdd. On
years, and was introduced accidentally at the time the reconsideration of thiz instance, with fuller information
patient was using date-poultices to his awollen foot ; respecting botl the case itsell nnd e discase to which
the man some time before had cavies of the skoll.  br it ia referred, T am of opinion that it is not of sufficient
BRustomji (loe, cit,) incledes this case pmongst others of authority te warmnt o positive statement that Mycetoma
undonbted Myeetoma, but he notes that it wasaltogether may spontancously subszide; for even admitting that
a peenliar one; and o part of the amputated foob being | the instanee belonged to the parnsitic affection, yet
gent 0 me nt A very early perind of my investigations, | complications, both loeal and general, were such ag o

I resorded aa follows (First Memaoir, 18600, , . . Thereia altogether destroy its Lypical chareter,
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which seems to be needed is this, namely, that as the fungus-growth ramifies greatly in
its progress, its probable real extent should be estimated after the manner of tumours
which have a tendency to invelve the tissues near them, to a greater extent than at first
sight appears. In making this comparison I am aware that the mode of local infection is
probably different in the two instances ; but the cauntion implied iz not superfluous, and it
may be supposed (on grounds which I have elsewhere intimated) that in the skin, and
deeper on the exterior of the limiting membrane, or cyst, of the fungus-growth, germs or
spores not uncommonly are present amongst the adjoining tissues, and should be excised
with the whole mass in order to reduce to a minimem the probability of a return of the
tumour.

Respeeting the rate of growth, or the time which may elapse before a large tumour
is formed, there are available no certain data: in Chapter II, Section I, is stated what
has become known to me on this subject.

Obvicusly, removal of a part or whole of a tumour, even if this include the entire
growth, does not necessarily interfere with the possibility of a sccond local infection of
remaining hand or foot, or portion thereof.

When, however, a reappearance of the malady oceurs at or near the place of prime
exeision, the strongest presumption will commonly be, that here i8 an extension of growth
from an unremoved fragment previously left behind and unnoticed. Auto-inoculation of a
member may indeed, in my view, ocenr at a distance of some inches from the main seat of
growth ; and of its existence there need not necessarily be any external sign whatever, for
a time ; hence there is some risk of spots already infected being left behind, e g. in the
flaps, or in untraced deeper tunnels ; and this contingeney is the condition qualifying the
remark last made. There is in this subject room for much careful consideration with
reference to prognosis, especially after limited operations on the foot or hand. Amputa-
tion is by far the surer cure; and it 18 to be recommended in those doultful cases
admitting of its entry into a discussion. The ordinary rules of conservative surgery are
here applicable, only with obvious limitations which it is enough to here indicate.

Having before stated my opinion that no risk exists in Mycetoma, of the system
generally becoming contaminated with organic germs derived from the entophytie growth,
I would yet repeat that there are needed for the full completion of our knowledge, such
facts as can be derived from antopsy only, Removal of the diseased structures “ cures "
the patient, in every sense of the word; but whether the measure is a prospective, as well
as present, cure, is a question which might not have arisen but for ingenious surmise.'

' T wefier to an opinien of Surgeon Godfvey ; for once | eome affected by the non-remoral of the loeal affection,

this eminent surgeon wrote thus:—*In a practical point
of view it may be observed that should these cases
continne withoul any vestipe of disease as at present ”
(% ¢. soon after aperation) ¥ we have good grounds, free
from apeenlation, to incline to the opinion of this tuler.
cular malady being of local ovigin in a part destruetive
of swrrounding tissue, and we may fairly infer from the
progress of analogous affectione, that the whole or some
remote parts of the system would ultimately bave b

hy contamination."— Medical Reports,' Madras, 1850,
page .

If it be said that such prospective idea is not yet
positively disproved, I will, while withholding consent to
the validity of the main argument, yet admit that in the
abeence of o few trustworthy and thorough post-mortem
examinationz, Surgeon Godfrey’s conception may re.
main to be quoted still.
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CHAPTER II

Tresarmest or Myceroms :—a, Propuviaxis; b, Gexepat. Treatuext; e, Excsion or toe
Disease ; d, Local APPLICATIONS

Treatment of Mycefoma.—This subject may be considered either with regard to the
extent of local disease, or with respect to the kind of remedy proposed. T have, however,
said that Mycetoma must be practically viewed as belonging to the class of non-malignant
tumours, and hence its surgical treatment moszt demands attention. A few remarks may
precede that topie, in order to render the whole subject of treatment more complete.

a. Prophylaxis, or preventive measures, have yet to be defined ; but on the views here
proposed, may be recommended strict eleanliness of the feet, especially during the rainy
season, the wearing of shoes ont of doors, the avoiding of injury to the bare foot, or the
use of thorns, &e., to open abseesses.  1f the local conditions were thoronghly studied in
a village or limited tract, where Mycetoma has proved to be endemie, it is probable that a
surgeon and botanist would be able to devise a means of preventing or destroying the
parent fungus, during its brief time of flourishing, by some simple measures which would
save much suffering when applied to the country generally. The daily applieation of wood
ashes or tarry liquids to the fect during the rains, may be provisionally recommended as
an additional prophylactic ; and some sort of sandal should always be worn.

b. Next, it may be suflicient to briefly state that the general freafment of this affection
cannot, so far as present experience goes, be regarded as at all satisfactory in its results.
I believe it is the universal opinion that, as far as local swelling is concerned, the use of
tonics, whether general or special, and of absorbefacients, such as the preparations of
iodine, &e. (mercury would be inadmissible as an experiment), is not attended with decided
benefit. The health of the patient may by certain measures be improved, and the advan-
tage is to be noted ; but as long as the local growth remains there is no approach to a
cure. This fact is a very important one, both in itself, and in its bearing on our views of
the true nature of the malady. I will, therefore, repeat that were Mycetoma of a simple
earious or strumous nature, we might hope to do mueh good by eonstitutional treatment,
aided by rest of the limb, and by removal, it may be, of the more affected structures;
because, under these circumstances, a beneficial reaction of the system sometimes results,—
local morbid processes ceasing, and a more healthy state supervenimg, Of course, stru-
mous disease or simple caries of the tissues (e. g.), when it has arrived at a stage entailing
so much disorganization that partial excision would obviously be of no use, is not to be
cured in such manner; but so desirous have English surgeons always been, of pre-
serving for use even parts of a member, that had this end been as attainable in the
Indian foot-disease as it sometimes is in strumous affections, &e., amputations of the leg
would not have been so commonly and long resorted to. This topic is one regarding which
opinions will differ, but 1 view it as a significant fact that surgeons in India, while commonly
regarding the foot-disease as a tubercular or a constitutional affection, have in practice
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not hesitated to amputate the leg, without persisting in attempts at relief by general
treatment and limited local measures.

In the absence of adequate personal experience respeeting this particular subject, I
must have recourse to the recorded opinion of others whose opportunities of trial have
been greater than my own.

Mr Eyre remarks (fae, oif.) :—" In one case T made fair trial of issucs and a course of Lig, Areenicalis, but
without the least benefit, although the instance was a favorable one, the disease not having made great progress,
and the patient’s eonstitulion being yot good. The man refurned a year after with the foot in an advaneed
gtage of discase, underwent an operation, and quite recovered.”

Dr Collas {doe. cit.) observed :—Tonics were fully tricd, according to the idea that he had to treat with
a eerofulous sffeetion; but they had mot the least effect, whereas they had never, in the author's previcus
experience, been inelicacious in caries,

Alr “u_jﬂlt_j!' Hltﬁmtll_ji comments, in his notes (loe. i), to the following effect :—-Luultillg upon the disense
a8 a species of earies peculiar to Indin, he treated the first case, in an early stage, with the remedies which
are uzeful in true caries. He gave his patient cod-liver oil in two-drachm doses twice daily, after meals, for a
month, and tried the potassic fodide in small doses twice daily, in infusion of chivetta, for a fortnight, without
benefit.  Accordingly, Syme’s operation was performed, and the boy reeovercd. He was still well seven
months afterwards,

Other surgeons have in a manner more summarily, but equally emphatically, declared
their opinion that general treatment ocenpies but a subordinate plage in the eure of Myeetoma;
and this common conenrrence must properly, 1 think, be regarded as decisive, although it
may be admitted that full and adequate trial of drugs has, seemingly, seldom been made. I
could not myself hope to see eradieated the growth in this disease, whether in its early or
in its later stages, from the internal exhibition of any remedies with which I am acquainted ;
nor is this statement made solely on account of the views of its nature, which 1 hold to be
correct.  Should, however, these views be adopted, the inadequacy of general treatment
will become, as it were, sell-evident.

Nothing here said is intended to interfere with suitable medieal treatment previous to
or during, or after surgical aid has been ministered, and in any form bearing upon
improvement of the general condition of the patient.

¢. Local Surgical Treatment.—This includes all excisions by the knife, with the object
of directly removing the whole of the foreign growth. The use of canstics and application
of the actual eautery, in order to destroy the tumour, leaving it to slongh away; and the
employment of other chemical agents, will be afterwards considered.

1. Eecisions—Under this head 1 include eutting operations. These are (a) amputa-
tions and (/) exeisions so-called.

(a) Ampniafivi.—Commonly the disease is seen only in its advanced stages; that is,
when the foot (for L!_‘,l;,'i_]“[llu] 18 ]11]g¢:|'1,' awollen, 'I.l.tt-!.‘-l'lj' useless to the pa.l,ient., and a
source to him of inconvenience, debility, and dizquiet. Under these circumstances ampu-
tafion of the leg is the only known remedy ; and it i3 a perfect method of relief, inasmuch
as the patient’s sufferings are by it ended, and his discase is completely eradicated. I
have already remarked low little the largest twmours may have implicated the general
health ; and this Feature iz an encouraging one, with respeet to the prospects of so serious
an operation as amputation of the leg. A certain risk is inevitable, but how slight this is
as compared with that pertaining to amputation under other circumstances, where, for

instance, the comstitution is implicated, or local viclence has preceded, sufficiently
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appears from the recorded experience of independent observers in many parts of
India.

Numerous isolated instanees will be found distributed through the medieal journals
published of late years in India, of amputation or other operation on the foot on account of
this disease; the result being in all of them, so far as appears, that the patient survived
and was restored to health. The several eases which I saw, ar had charge of, in Bombay
and Satara, also recovered after operation (capital). The seven cases recorded by
Mr B. Rustomji, namely, six of amputation of the leg, and one of Syme’s operation on
the foot, all recovered : another successful instance is included by the writer, but T regard
it as a doubtful example of the fungus disease. We possess, however, even more safis-
factory, beeause larger and more eontinuous, data in the acconnt furnished by Mr Eyre
(foc. cit.), who writes as follows under date 1859 :—In Bellary the discased member has
been removed 34 times, and in 30 with perfect recovery : in Guntoor 26 cases operated on
all vecovered, and in Cuddapah 4 cases were successful. Mr Minas, too (loc. cil), oives
notes of 26 amputations or other operation for this disease, after all of which complete
recovery ensued. For convenience, the combined number of the two last-named authors
embodying their experience up to a certain date, may be thus arranged :

Surgoans Eyra Ainag Tatal
Cases recorded . : i 8 . ET) . 1 107
Amputations : i L) : : 20 i ' L

Bueeessful 60 243 : : S0

Deatha 4 : A 0 4
Death without operation + ; : 1 5
Refuzed operations . 2 ' ’ 0 2
Otherwise treated . 1] - . 10 10

It hence appears that the fatality of amputation of the leg, on account of Myeetoma,
iz rather more than 4 per cent. ; and small as is this ratio, it wonld be less were T to adid
the other successful cases above referred to. There is not, however, any need to insist
upon a point now sufficiently obvious : I therefore conclude that operative procedure for
the cure of Mycetoma has proved to be singularly free from risk ; and this fact will serve
both to enconrage the surgeon in India, and to enlighten him respecting the frue nature
of the affection he iz dealing with.

Rezpecting the variety of disease in the above instances, I may add that Mr Minas’
cages from N, India were all of the first or black form; and Mr Eyre's from 8. India
probably belonged, in most part, to the second or ochroid variety of Mycetoma: the dis-
tinction is noteworthy, but need not be insisted on here.

Further details pegarding those slatistics are the following., The fatal eases alber operation were frit :—
A man who was & druvkard ; the wound was deing well, but violent delirinm came on, ending in fatal coma. I
two other cases o cachectic state was present, mul;tin.g in dropay and disreboea.  OF the fourth there ia no record,
Two patients refused operation, only to return long after with a foot much discased and health impaired ; they
sank from diarrhosa, without any operation, and such termination would scem to be o natural’ one. A seorbutie
atate, I may add, is not an encommon complication in India,

In eoncluding that Myecetoma is a purely leeal affection and its removal a complete eure, 3Mr Eyre adduces
the following valuable memorandum ;:—The history of twenty-two individuals has been traced subsequent to the
operation with these results:—cizht between G and 12 years, and fourteen between 2 and § years had the

8
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remaining foot gound and health goad.! Some other writers have alao been able to apeak favorably of the after
results of complete excision of the disease; and on the views propounded in this memeoir, there are rational
grounds for supposing a perfect cure to ensue in all instanees of mycetoma thus treated.

OFf amputations of the thigh on account of Mycetoma I know nothing, exeept by report.
Iustances of this operation have seemingly oceurred, but with the details T am not
acquainted. At the present day such extension of the growth would rarely happen from
surgical aid not being available in time, before disease was checked.

Respeeting the mode of amputation to be preferred, opinions will vary; the circular
method is that which I adopt for the leg, and it has always been readily performed.

Lastly, it is not a useless caution to insist upon the necessity of thoroughly examining
both soft parts and bones belonging to the stump at time of operation, in order to make
sure that no outlying branch of the growth is left behind.

b. Operations on the Foof or Hond.—In the hope of saving a portion of the member,
surgeons have sometimes had recourse to the operations known as Syme’s, Pirigoff’s, and
Chopart’s ; amputation of the toes only and of the fingers has also been practised., It is
commonly said that these limited excisions were successful at the time, but it i1s not cer-
tainly known, in the great majority of cases, whether or not the malady reappeared in
the leg or hand. There is, indeed, no valid reason for sapposing that if the removal of the
growth by these methods is absolutely complete, an effectual eure has not been obtained.
I would, however, invite attention to my remarks on the pathological anatomy of Mycetoma,
and on the modes of growth of the tumour ; beeause, if a fragment of the fungus-bearing
tunnels and cavities be left behind, or a portion of skin containing incipient disease, there
would be imminent risk, in my opinion, of the continuanece of growth and appearance of a
fresh tumour.  And herein lies the difficulty, that previous to operations of this kind, it
cannot be positively determined that the growth does not extend beyond or above the lines
of incision.

No idea ean be more fallacious than the presumption that the bones of the leg are never
affected in Mycetoma® There is, indeed, no sure guide whatever in this matter; and I
have mysell’ found, in the first case reported above (page 3), that where the tumefaction

P In a supplementary note Mr Eyre subsequently in ihia disease, this rate docs mot ever atiain the high
adds that he has received information from anotber of perseentiges we ave familiar with in Burope. Not
the mwore  infeeted distvicts of Southern India; De i!llu]_lI_!t'l.'lnlill‘j:l.t.i='|.}'1 therefore, does Eyre ﬂlllal‘k, * The

tolebroak '.'fL‘iLing to him From Madeira thias: *© Dﬂ'l'il'lg llti]itj' of the Civil ﬂi&pq‘:llﬁﬂiﬂﬂ '[m III'ZHE] roceives oo
the eleven yewrs of my incumbency in the Madeira additional testimony from this one disemse.  The natura]
Zillah 1 nover knew the disense to reappear.” This courag of it being fatal, sizty lives have, within o lmited
cmphatic testimony i very valosble and entirdy cor- perind of time, been saved in the Bollnry and Guntoor

roborative of experience im other qoarters. Having districts by the surgics] means aforded at the Dis-
searched into official documents Mr Esre nppends the pensaries,”

resuliz. —I bave extracted 40 cazes of this dizeasze of the * As illustrating a complieation which may attend
foot from the Retuma of the Diupa_-ua.:[rg at Madora, in M}:n:utu-mu as well ns other morbid tumours, 1 should
all of which wmputation of the leg was performed, the refier to an intereating cnse (Sod variecty of the dizcase)
congequenced béing in 32 recovery, amd in 8§ death. under the enre of Drs Miller and MeDowall, and reported
Four ather cases having been seen at Bellary, the grand by Die MeTrowall in the * Bomlay Medicul Transactions,”
toial of instances of mycetomn within the raage of M vol. ix, p. xexii (1869). Thers was obstinate blecding
Eyre’s investigations now becomes 114: amongst thesa from the medullary canal of the tibia, Decessitating

108 amputations were performed, with the resalt of 96
recoveries and 12 deaths, ov a mortality of about 12 per mechanical plugging of the fomoral shaft. Vol x (1570)
cent.  This ratio is consilernbly higher than that men, of the spme * Transactions,” which I have but jost seen,
tiomed im the text, and ao fav the latter shonld, PflIlﬂPEq eonlaing ©* Notes on Mmmma, ﬁ:(:.,," b}' Mr. Holmested.
e moedified ; but it is obvious that while o large varia. —See Appendiz.

tion exists in the rate of mortality after capitil operation

amputation of the thigh; and then only arvestod by
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of the foot was by no means marked, yet the tibia, at a distance of between one and two
inches above the ankle-joint, was the zeat of two distinet spheroidal growths; and, on the
other hand, I have more than once seen a large globular tumour of the foot to be unat-
tended by any implication of the leg-bones. Hence, before an operation of the kind under
consideration is concluded, most careful search should be made for burrowing or hidden
growths ; and whenever, after the performance of an operation, even a suspicion as to their
remaining behind arises, the operation should be regarded only as an equivoeal eure, for |
do not suppose that the process of suppuration will inevitably destroy such remnants, any
more than it does overlooked or unseen myeloid or fibro-plastic deposits belonging to
other incompletely removed tumours.

Respeeting these limited operations upon the foot involving some one or other of the
tarsal or metatarsal bones, it is proper to remark that they were long since practised ; e. g.
Mr Eyre states that * Godfrey resorted to amputation of the leg where the bones of the
foot were (all) involved in the disease; but to Chopart’s operation if the astragalus or os
ecaleis remained sound ;” and of late times there has been witnessed an inereased disposi-
tion to resort to partial amputations of the foot in place of removal of the whole member.
I should myself employ the same more conservative proeedure, did occasion seem fully to
warrant its adoption ; but I am bound to state in this place, that not a little dizseretion iz
needed, in both deciding upon the kind of operation to be performed and in giving an
opinion as to the subsequent events. That this ecaution is not unnecessary will appear
from even the few unselected instances which 1 hereto append, since a reappearance of the
tumour is actually mentioned more than once; and I would especially draw attention to
Mr Minas® case, because ome would think that amputation of a segment, so distinet from
others, as a finger or toe, would rank as, perhaps, the most favorable of all these partial
operations on the foot with reference to progmosis. It is true that the surgeon was of
opinion that the disease recommenced de nove; but this eircumstance is probably open to
guestion in the light of other facts.

What difficulties may be most unexpectedly met with in attempts to eut ont the para-
sitic growth alone, leaving part of the foot itself, will be suficiently apparent from the
account of Dr Spencer’s verv interesting ease quoted below,

The following cases and memoranda will illustrate my remarks :

A woman, wt, 22, wos adwitted into the Jamsetjee Jejecbboy Hospital, in Angust, 1554, whose left fool
had been affected for seven years; her general health was good.  Syme's operation was performed ; but a few
months afterwards small abscesses had male their appearance in the neighbourbood of the stump: further treat-
ment was declined by tha patient ! First Memoir,” 1860),

I have above referred to o case of Mr B. Rustomji's, in which aleo Syme's operation was practized - the
paticnt was a lad, wt. 17; the duration of the disease is not stated; the patient recovered, but his snbsequent
history is not stated after the first few months,

Dir Aitchison recorda (fee. ¢il.) an instance in which he performed Syme's operation, and that at the tine
with success.

Dr Rogers (* Bombay Transactions,” vel, iv, 1958.50) describes o ease in which Chopart's operation on the
torsus was performed, also suceessflully. The subsequent history of this interesting easo is, like that of the
preceding one, nob known: that the disease in both was Mycetoma appears to me almost certain, from both
the surgeon’s statements and the descriptions appended, but the fungus particles are not particularly noticed
in either instance,

Advanced sfage of the discase.  Pirigofls operation—A man, mt. 30, had a tumour of the right foot (1l

-variety ), of which the following iz a short description :—the foot was swollen and the skin discoloured (black-
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ened) to a hue corresponding with the astragalo-scaphoid articulation : more skin was involved in the outer
than on the inner side ; heel froe from disease; the small sinuous openings on the dorsum of the foot had all
liealed excepting one, and from this no black matter was issuing ; but there could be no doubt whatever as to
the nature of the discase, from the appearance of the foof and the previous history,  Pirigoff™s operation was
practised in this instancs ; but on examining the stump four or live centres of disease were discovered, and had
to be cut ont; “thi= I certainly did not expect to find ; these black centres (if I may call them so) were found
alike in musele, fat and skin ; the tissue about each spot was destroyed and rendered tough and fibrous ; these
Black baodies were somelimes found loose, as it were, in the museular structure, sometimes inclosed in o
membrane, bul more, they were found in funnel-shaped cavities of dense parchment-like tissue. . .. . The
structure of the tissues in which the blaek bodics are deposited apparenily go to form this parchment-like
texture, the original tissues becoming diserganised.” *In tracing back the skin of the upper flap I was as much
astomished oz chagrined to find the end of the fiialis suficns muscle projecting from the wound like an opening
convolvulus ; the skin was refleeted back and the mass [ml]m] out and sbout one inch and a balf cut off, well
elear of the alfected part ; the funnels contained black matter . . . .: the invasion of the diseass was probably of
recent dote ; stromg mitric acid was freely applied. .. .. Remarks by the operator.—My diagnosis was
imperfeet, but T think T had every reason for coming fo the conclusion I did, and none for coming to an
opposite conclusion.  The colour, touch, and appearance of the foot, all supported the opinion, that by
amputation through the ankle-joink, faps free from disease would be seeured.  The skin around the internal
malleslus being healthy, enabled me to make sure of avoiding the posterior tibial artery. .. .. Chopart's ope-
rition, I thought, wonld be too mear the disease, but it was pot doubted that Syme's or Pirigofi®s would ba
surely and completely beyond it: on the discovery of discase in the flaps, the question arose as to the advisability
of at once amputating the leg . . . . should the diseass re-appear this course can then be adopted. —Dr Spencer's
cage, quoted by Dr W. J, Moore, ‘Tndisn Medical Gezette,! November, 15738,

Mr Minas (loe ¢it.) records the followivg iuteresting notes :—In ouly one instanee was a second operation
necessary. o this case I only remeved o toe, and alter a year I had (o amputate the leg. T was not able to
aseertain whether the disense began de wovs, or whether, after the first eperation, a diseased portion remained
behind unabserved ; but s 1 teok particular care o remove all the diseased tissue that 1 could find, I am inelined
to believe that the former wos the case.  The following appears to bo the ease alluded to by Mr Micas :—A
Mussulman, st. 35, for two years sick ; the discase was confined to the ball of the great toe of the left foot ; the
toe was removed at its articulation, with the internal cwreiforme bone. Three years after the same foot was
much worse, and amputation below the knee was required,

e. Faeeisions of the Skin or Soff Parts only,—As attention is now being directed to the
detection of Myectoma by surgeons in many parts of India, it may be anticipated that the
disease will beeome better known, carlier detected, and earlier treated. I may quote the
instance mentioned in my first memoir of an early execised tumour as evidence that at
a certain dneipien! stage (as it may be termed), the whole of the fungus growth may be
removed., Dr Wilson’s remarks and my description should be referred to (see page 11).
It will there be noticed that the diagnosis of the disease was not positive, but the case
proved to be a genuine one: I do not know anything of its further history., In that
instance there were two separate and distinet tumours in the same foot, and this circum-
stance it is important to notice with reference to practical measures,

Doubtless many other instances of removal of the ineipient tumour have happened
subsequently to the above mentioned ; but as I have not met with records so full and clear as
some of later date, which, too, especially refer to the early or pl’event.i‘re treatment of
Mycetoma as a subject needing investigation, it will be sufficient to sclect from these latter
cases some illustrations of the practicability of the measures in question.

Cases by Dr Eddowes (Ind, Med. Gaz., vol. ii, 1867) :

1. A young woman, in good health, had bad for seven months, in the sale of one foot, a flattened swelling,
or rather thickening of the integument, of an irregular shape, and measuring, in its broadest part, about threee
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inches. The surface was marked with white patehes, and had five or six small ciceular orifices. Around these
openings the skin was indurated, and from them exuded a watery discharge, along with which were occasionally
mixed a few black gritty particles, having the appearance of gunpowder.

Treatment,—After the application of poultices fora few daya I dissected out the whole of the thickened
integument, including a finger's breadth of the adjoining sound skin. Potassa fusa was then carefully applied
over all its denuded surface.  Afterwarnds turpentine dressings were used and the wound healed.

2, A second eose, remarkably similar in several respects, and feom the same village, but ot stated to be a
relative, is pext given. This woman also recovered.

3. A young Braliman, whose foot had been affiected twelve months, was next operated upon in a similar
way ; but it seemed a far less favorable case than the above, because a large surface of both dorsum and
gole of the foot was implicated. The np-urutinn. is thus deseribed :—Under ehloroform 1 carefully dissected off
the diseased integumcnt, commencing on the dorsum, and carrying the incision between the toes to the under
surfnce of the fool, removing all the affected tissue, and taking care to include a margin of sound skin, Potassa
fusa was applied . . . . During the healthy process, in one or two points of the circumference of the wound, o fuw
small black granules appeared ; these, which were of a very hord texture, were easily removed by a probe, and
the stromg nitric acid was applied to the surface on which these granules had formed. No second application
was necessary, and the wound healed, leaving o large cicatrix, which, however, gave rise to no inconvenience. The
anthor adds that, in publishing these cases, his object is to show that amputation is not necessary in all eases of
the disease.

Dr Jayakar writes from Ahmenadab, in Guzerat, as follows (Ind. Med. Gazette,
August, 1871):

Casp.—Commencing Tungus disease, in a woman aged 30; the black variety, affecting the right foot.
Operation.—Having made an elliptical incision widely around the fungus-nodules, 1 exeizod the part, the discaso
being rather superficial. It is to be hoped that this plan may prove efficient in removing the fungus growth in
its commencing stage, if it come early under observation ; and in time may be the means of saving numerous limbs
every year.

Dy W. J. Moore (Ind. Med. Gaz., Nov., 1867} mentions the following case:

An adult Hindoo had his foot affected over o space of one inch and o balf in diameter above the external
metatarsal bones, where the skin presented a peculiar nodulated, mottled appearance, pathognomonic of the
fungus disense,

By manipulation it was found that the diseased structure was apparently free from adhesions beneath. Chilo-
roform being administered, excision was practised by a erucial ineision over the discased skin, and dissection of
the morbid tissues . ... I found, however, that the grosular blockened formation passed down between the
metatarsal bones, and I was, therefore, under the necessity to use the handle of the knife pretty freely, in order
to detach this material. The base of the last metatarsal bone appearing alliseted, o ||ur-|l,:'n-n of this bone was also
removed,  For some days Black granules were discharged or picked from the wound with forceps, healing being
purposely prevented by filling the wound with lint.  In the course of a few days a simple purulent discharge alone
remained, and the wound healed very favorably.

The.same anthor subsequently (Ind. Med. Gaz., Nov., 1873) refers to the above
instance, and mentions others, which I also quote :

In three cases of incipient disease I have incised the integument, and cat or seraped away all the diseazed
tisgue., Ope of these cases, on the dorsum of the foot and involving a1 metataraal bone, ¥ s mpurt;:d above ;"
another case was o the sole of the foot, and the disease did not penecirate the deep fascia : the third case was on
the dorsal surface of the foot, but invelving the bone . . . . It was ascertained, more than eight months afier-

wards, that the two last patients renained well; and s nothing was beard of the first case after the man left,
his permanent recovery may be inferred.

Dr Spencer’s case of incipient Mycetoma thus treated (quoted by Dr Moore, loc. eit.)
was briefly as follows :

The farsus of the right foot was affected, in a woman aged 30, married and in good health. The disease was
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of the first variety, blacl particles being found. The patient sulfered » good deal of pain and constitutional dis-
turbance, The bones of the foot were not allected, although the disease had extended down between the meta-
tarsal bones, Complete recovery from the operation ensued.  The deposit in this cise was evidently superficial
{duration of growth eight menths). There was little orno swelling.  The natural shape of the foot was unaltered,
and the sole of the foot was not implicated.

Experience of the kind above narrated will doubtless become more general; but it
wonld be well for surgeons to make such record of their eases as will enable subsequent
inquiries to be made, as to the persistence of u cure after two or three years, or such time
as might fairly be rerarded as a sulliciently long interval to permit of hidden growths,
which might be left behind, again coming to light. Only in this way can the proper value
of limited operations upon the foot, in Mycetoma, be adequately estimated. At present, it
must be said that their permanent utility has yet to be established.

d. 1. Eradication of disease by application of caustics, or the actual cantery.—When the
fungus disease exists only as a small induration of the skin, it may possibly be treated
with permanent suceess by simple destruction of the parts apparvently involved ; but the
event of such favorable result is, obviously enongh, contingent upon complete eradication
of the primary growth.

Canstics may be combined with excision, as has been above shown, and I will here
add other instances mentioned by Mr Minas (loe. cit.), eleven of whose cases were treated
otherwize than by amputation, being those referred to in the table at page 57. In all,
the disease had first manifested itself in some part of the sole of the foot, and had not
extended far, although its duration varied from two months to as long as seven years;
of the eleven cases (who were all adults), four were regarded as cured, six were relieved,
and one died, The average stay under treatment was only twenty days. * The diseased
tissues were destroyed by the application of mitric acid, or removed by the scalpel,
poultices being afterwards used : internally was exhibited potassie iodide, with Decoct.
Hemed. Indie. Several patients when relief was afforded, and they were able to walk,
returned to their homes : those returned as eured I have had no epportunity of seeing, and
therefore eanmot say whether the eure was permanent or not.”

Of the caustics to be recommended, those in a liquid form would seem to be preferable,
such as the strong mineral acids, chloride of zine, or potassa fusa; carbolic acid, creasote,
the eompound tineture of iodine, &e.

The usual precautions would have to be adopted ; and part of the tumour, only, at
one time, need be attacked.

As an cxample of the method of eradication by eowstics, and at the same time as indication of ita early
adoption by an intelligent graduate of Bombay, T quote the following memoranda from Mr Sudasew Hemraz
—In a ease of Myeetoma of the foot, in the early stage of the disease, that is, in which the bones were noft as
yet affected, 1 applied strong nitric acid repeatedly, o far as 1 thought the whole of the diseased part was
distroyed, and 1 bave every hope to believe that the disease will not return : the following are notes of thia cuse.
Kesur, a Mussulman eamel-driver, aged 25, native of a village near Khawda, about forty miles to the north of
Lihooj. presented himself’ at the dispensary in the begioning of June last, with a amall, hard, {lat ewelling on the
sole of his left fook: this was penetrated by four small openings, which gave exit to thin, sanious discharge, ocea.
sionally mized with dark.coloured granules, like seeds,  He said the discase commenced about seven months ago
by a small, painless swelling on the sole of the foot: it commenced to slowly extend, and remained painless for
about five months ; but about two months ago it became very painful, burst, and dizcharged darh-mlnumt_].

seed-like particles, along with some purulent matter. Since thenm three other openings have formed in a
similar way.
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Strong nitrie acid was applied over the whole of the swelling for five days repeatedly; and afterwards poul-
tices were used, when the whole of the slough came away, leaving a healthy, granulating uleer, which is slowly
healing (July, 1862).

< As anillustration of the treatment by the actual cautery I may refer to Dr Aitchizon's
article published in the ® Indian Annals,” No. X1V, 1561 :

The second case therein narrated waes the following :—An adult woman had disoase of the wrist for two
years. No other parl wos affected than the skin and subjacent tissue, where tubercles were present with
superficial sinuses.  Tho sctual cautery was applied on the dorsal and palmar aspect of the wrist; the sinuses
¢losed, and on the sore healing no deformity remained. The author being of opinien that this peculiar affection
is owing to the deposit of tuberculous modter in the subentaneons cellular tizsue, spreading from henee ; also
thinks the actual cautery may effeet a eure when discase is confined to superficial parts of the foot. While
I did not find in the case above referred to, any conclusive proof that the instance was one of Mycetoma (thers
being no mention of fungus-partictes), [ would not dissent from the view that there may ensue a permanent eure
through efficient use of the cantery, in certain selocted cazes.  Tere, however, as elsowhers, it iz necessary, for
conviction, first, to make a correct diagnosis of early discase ; and, next, o oblain evidence of theroughness of
the cure from the subsequent history of the case,

On the whole, the employment of the remedies now indicated would seem to require
as much judgment as, and more perseverance than, are needed in the limited use of the
knife. As a conjoint means with the latter, they may be very useful when other measures
are declined by the patient ; but only with an obvious reserve as to future conzequences.

2. Evadication of the disease by Tocal measwres ofher than cavstics and the buife.  The
use of parasiticides.—The plan of directly attacking, as by injections and local application,
the entophyte peculiar to this disease, would on first thought seem almost as feasible as
it is promising in good results. One could suppose that the life of the parasite becoming
extinet and its growth, therefore, arrested, extension of the foreign bodies belonging to it
would be effected in the usual way ; and so the patient be rid of hiz malady without, at
the same time, enduring the pain or risk attendant on cautery, excision, or amputation ;
or losing part or whole of a useful member of the body.

But, on consideration, these soon become obvious impediments to the realisation of
such desirable results; and these will be found to arise from both the character of the
malady, and the want of suitable remedial agenis. These points may be briefly discussed,
although after a manner which must be viewed as suggestive rather than strictly
practical.

First, as regards the complaint itsclf; only in incipient disease, or where the growth
has not extended deeply into the foot, might it be hoped that the canals or tunnels, which
comtain the parasitic elements, would be accessible to the influence of fluids or solids
introduced or injected into their orvifices or the skin.  When, on the other hand, the cha-
racteristic sinuses are numerous, long and tortnons, it would, apparently at least, be
imposgible that a fluid even foreibly ejected along them, could ever reach the terminal or
lateral eavities in which arve lodged the larger masses of growth: for these tunuels are
either already ocenpied by liquid discharge, gelatinons material or solid particles ; or were
they empty, the establishment of a current through them would be contingent on their not
being elosed at their ends, or freely communicating with other pervious passages. DBy
laying open the more superficial of the tunnels or sinuses, the deeper ones might be more
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effcetually reached ; but in no case when the growth has ramified, as it may, quite through
the foot, could we hope in this way to eradicate the whole. Only this can be said, that a
liquid will penetrate further than the point of knife may reach ; and also that one may aim
to destroy the vitality of the growth with as good hope of cure as by at once excising it,
and with less perhaps of risk.

These before-named objections being really hypothetical, I am not prepared to deny
that, by dexterity and perseverance, tumours of small size might become permeated by
chemical golutions ; and when of considerable dimensions, that successive portions of them
might be thus saturated, with the result of killing the parasite, or at least of preventing
its extension.

Thus far for theory : the peceant agent is the parasite, and to get rid of it in an
effectual manner is to make a virtual cure. Certain agents ave capable of killing other
veretable parasites ; and it is sought to make use of them in this the most serious of all
local maladies of the kind.

2. But so far as 1 know, there has not yet been made known any substance which
not being at the same time a eaustie, will destroy the life of a compact organism like the
sclerofivm of mounlds, There are known, indeed, many substances which prevent fer-
mentation or putrefaction, and, in general, the advent of low vegetable growths; but
few, if any, which, having the faculty of at once killing sueh growths, could be suitably
employed in Mycetoma,

A notable distinction here obtains between preventive and destructive agents; it
being elearly far more difficult to eradicate a plant than to prevent its growth. Thus one
or two drops of creasote added to a hundred cubic centimétres of any liquid are sufficient
to oppose the development of the spores of fungi and germs of infusoria ; but to kill previously
developed organisms, a much larger quantity is required, or else more active agents
(Béchamp). From his numerous experiments as to the power of destroying microseopic
life, by the addition of some one or other of thirty-four reputed agents of the kind under
notice, Dr Calvert (Proc. Royal Soe., Feb., 15872) found mnone to be thoroughly
efficient.

On the views which I uphold, the truest analogues of the fungus of the human foot
will be found in the parasitic entophytes which attack plants, and in the epiphytes which
are common in the hair, &e, of many living animals. Sueh treatment, therefore, as has
proved useful in eradicating these pests, should be here briefly considered in a practical
point of a view.

a. As respeets the preventive and destructive treatment of moulds, &e., attacking the
cereals, potatoes and hops or the vine, &e., not mueh that is applicable to the present in-
stance can be gleaned from the reconds of measures hitherto proposed.

The prevention of the smut, or bunt, &c., is recommended on prineiples inapplicable
here : for the soaking of grain, or manipulation of tubers, &e., previous to their being sown,
does not concern the present subject.

And regarding the destruction of these pests, as a matter of fact there are not known
any remedies which on mere application will eradicate them, or which if reputed to be
eflicacious, could be E'-'I'I'i.'l_l'llll}" t'!Ilp]{:l:l,‘rd in the cure of the human [{:uﬂt-fuugus.

I refer to such agents as the following ;



CHAP. I1] OF MYCETOMA 5

Sulphur—to be dusted on the plant.

Hydro-sulphuret of lime {20 termed; and made by boiling together in water, sulphur and caustic lime)—
to be sprinkled freely.

Penta-sulphide of caleiom {so-called), &e.

Aqueous solution of sulplwrous acid ; strength 1 to 4 =6 water.

Charcoal.

I As regards the parasiticidal agents in common use for destroying Fungi which
attack human fhair, &e., they are numerous enough, and of some it is asserted that they
are very efficacious. One advanfage which attends their nse outside—namely, that they
can be thoroughly applied by means of friction—is necessarily wanting in ‘the serious foot-
disease ; and the defect is almost a fundamental one.

The following is a list of some of these agents; those more likely to be beneficial are
italicised, and suggestive formulm for their use in Myeetoma, may be found in standard
works on skin discases, &e.

Acetic acid. | Lime-water.

Corrosive sublinafe in aqueous solution. | Tar

Clarbolfie aeid do. Indide of sulphur.

Sulplurous acid o, Mercurial salts (galenical), to be introduced in
Bulphuret of potassium  do. | semifluid forms, &e.

Hyposulphite of soda do, | Sulpho-cyanide of potassium, | ox. te viij oz. water,
Borax do. i= said to be a powerful poison to vegetables, and not
Carbonate of copper da. | in the least poisonons to man as thus used ex.
Tinct. Todin. ¢o. {diluted). ternally.

Oil of juniper. |

¢. I have above suggested that the parasite of Mycetoma is either originally, or in
one of its stages, naturally allied to the Sehizo-iycefes (de Bary), i. e. to Pacterivim or
Mierococens ; and since there are known certain non-caustic drugs, which have the property
of checking the development of these low organisms, one might hope some good to resule
from their use in this Bastern foot-disease. By experiment it has been shown (Baxter)
that Quinia and the other alkaloids in Peruvian barks, in even weak solution, prevent the
growth of Bacterin : Sulphate of Berberia iz as efficacious as Quinia ; Potassic picrate,
Strychuia, Sodie sulpho-carbolate, also act decidedly in the same way, while Sodie sulphite
and hyposulphite possess little or no effect of the kind,

It seems to me that (taking suitable cases), there would be no objection to making fair
trial of a solution of (Juinia as an injection, to be forced into the sinuses of the foot affected
with the echroid variety of Mycetoma; the intention being to check the inerease of the
growth, or even to effect its destruction.!

As, however, the substances above named have avowedly no influence in preventing
the development of moulds (as Penicillium), one conll not anticipate any early good
effect from their employment in the melanoid varviety of the foot-dizease.

d. As allied to the last series, I may mention the agents which are reputed to be
antiseptics, as a group in which might be found remedies serviceable here. There exist

' Dr Calvert found that in solutions of salphate of Pepper, &e, is stated to have the power of preventing
Quinine vibrica appeared after twenty-siz doys, but the growth of fangi (loe. cit.).
no fungi during the entire period of the experiment.
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long lists of antiseptic substances, but amongst these are only a few which could be fitly
recommended here. Thus in addition to those before named are ineluded—

The mineral acids, Alum,

The alkaline hypochlorites, Aleoliol,

Commen salt, Pyroxilic apirit.

Nitre. Creasofe.,

Chromate of potash, The ethereal oila.
Chloride of zine, The empyreumatic oils,
Sulphate of iron. Tannie acid.

Sulphate of capper. 3

Phenol prevents the appearance of moulds in milk. Benzol interferes with the action of yeast. With
respect to the action of sodivm sulphite and hyposulphite, arsenious acid, alum and potassium chlorate, they do
not prevent meat imprégnated with them from becoming puteid and covered with mould, even in the course of
a week. Formic acid and metallic formates interfere with the development of fungi, but do not prevent ment

becoming putrid.
The tincture of valerinn has been strongly recommended as a cure for the Filaria.disease in Western Africa,

but on fair trial in Western India, 1 did not find that the drug ennsed speedy or ready expulsion of the guinea-
worm, Assuming that such odorous agents operate by impregnating the lymph-spaces, and so reaching the food
of the parasite, their use could not be anticipated as beneficial in Mycetoma, even if cffective in Pilaria-disease.

Swmmary of this Sub-division.—The prevention of the parasitic growth peculiar to
Mycetoma is omnly to be effected, under present knowledge, by general means, such as
cleanliness and protection of the feet, &e.

The spreading of the entophyte within the foot may possibly be arrested by the use
of agents which destroy its vitality, or which render sterile the nidus or place of growth of
the entophyte.

Eradication of the growth is possible by means of eaunstics, which at onee destroy
both plant and soil around.

These statements convey the more favorable estimate of such local measures as I
have been considering ; but future investigations will have to determine the precizse means
to be employed in attaining useful results, other than are arrived at by the use of the
kmife: 1 can here but furmsh suggestions.
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SECTION V

NATURAL HISTORY OF MYCETOMA

CHAPTER I
Descriemion o g Parasitic Growrns :(—1, Scnerotia; 2, Manacoria

1. The Selevotia (Melanoid vaviety) : general deseription.—These hard, black particles
are in appearance the most characteristic elements of the disease. Commonly their size
(35 to § inch diameter), is not larger than the head of a pin, but they occur of all inter-
mediate dimensions up to that of a pistol-bullet ; or by blending of several particles, the
masses may attain an even much larger volume.,  Their surface-colowr is intensely black,
or very deep brown; and the consisfence firm, sometimes even hard; at other times friable
or comparable with that of rotten wood. Their exterior surface is bossed, mammillated or
tuberculated, so as to present a mulberry-like aspect when viewed with a lens; the jorm
of these particles varies according to size; the larger being more or less spheroidal, and
the smaller ones rather resembling botryoidal, often flattened, fragments, which have
become free by detachment from the peripheral layer, or rind, of the larger particles. It
hence appears that the more perfect individuals are those which attain a certain volume—
probably not less than § inch, but commonly much larger; and that the lesser fragments
which abound in the Auid disecharged from the openings in the diseased foot are, in reality,
the numerous fruit-bearing segments detached and passing onward to their destination
outside the body. Obviously the larger masses above referred to conld not, on account of
their dimensions, travel in a similar manner along the efferent canals; they, therefore,
remain in their loculi, and probably continue to germinate for years.

The geieral struefure of these several bodies entively bears out the inferences just
mentioned :—thus, the larger typical masses (which have been roughly likened to minute
“truffles ') are found to present on seetion a rich, deep brown colour to some extent
contrasting with the thin, jet-black peripheral portion or rind, and the eut surface is also
marked by a radiated aspect, indieative of the course of the numercus fascienli which
compose the bulk of the particle. These branching filaments radiate from the centre to
the cireumference, in a very regular manner; they are elosely aggregated, frequently
divide or give off lateral branches, and sometimes end with neighbouring fascieuli; they
appear somewhat knotted in contour, and are eylindrical in form. Their peripheral
extremities, and in some cases the lateral branches, bear one or more deep-tinted, terminal,
globular, and very firm expansions, the varying size and projeetion of which give the



(] DESCRIPTION OF [sEcr. ¥

irregular aspect of the exterior before alluded to. The diameter of these fascieuli was
found in one specimen to range from gy inch to 15 inch; and the dark globular dilata-
tions situated at their extremities are frequently 15 ineh, or more, in diameter,

Such is the general structure of those sclerotioid masses which are softer i consis-
tence, and disposed to tear or break up in the radiating direetions already mentioned.

In other cases, the whole mass throughout is more friable, and appears to be made up
of the beaded fibres named below, so closely aggregated as to convey the impression that
it is entirely built up of elongated eells regularly apposed. Selerotia of this form are
geldom large, and they appear to be of equal consistence throughout.

The smaller particles, besides being of firmer consistence and darker tint, are also of
more uniform structure; they elearly correspond to the detached tips of the branching
fascieuli, and the place of detachment may commonly, by aid of a lens, be seen in the form
of a broken pedicle, on their under surface.

Minute strwclure.—Microseopie examination throws much light upon the character of
these bodies, and upon their mutual relation. By this means it is at once apparent that
all the dark-coloured particles are of true regetalble nature; and this discovery forms the
basis of my subsequent comments.

In detail, it is found that the black, friable rind of the larger selerotia, and as well
the wain portion of the minuter detached fragments, is composed of clear, orange-tinted
and ovoid, or angular cells, elosely arranged so as to form a compaet structure, and having
the dimensions of ;35 inch to %5 inch. On further inspection it appears that these
cells have arisen by a process of budding, eommonly proceeding in right lines; and in
some instanees, when probably active growth is going on, the putting forth of new eells
and beaded fibres is very clearly indeed indicated. For full deseription see Plate IX,

Besides this perfectly characteristic structure, 1 find that there exist imbedded within

the compact mass of smaller cells just deseribed, numerous larger vesicular bodies
(zeemingly comparable to gemmules or sporangia), whose relation to the cells is not very
evident, although they doubtless arise at the extremities of the eompressed beaded fibres
by gemmation and expansion. These very marked bodies may attain the size of g5 inch
i diameter ; their form s spheroidal or oveid ; their colour a deep orange tint, and their
walls commonly very thick : their contents vary, being generally granular or grumous,
either uniform or obscurely segmented, and either darker or lighter in tint than the cell-
wall ; several varieties in this last respect, especially amongst the smaller black particles,
have been noticed, and most are deseribed below, as well as shown in the figures (Plate
IX). I suppose these varying appearances to be due to the stages of partial develop-
ment at which my observations were made ; spores were never seen within the vesicles,
but not unfrequently bulging of their wall or even the offshoot of a beaded fibre; and
oceasionally indications of a rupture of their parictes were perceptible. The structures
in question, are not, in my opinion, like the ova of ordinary parasites; and this remark is
made because the affirmative supposition has been ventured. See Section III, Chapter 11,
e 41,

Rezpecting the paler, reddish-brown, fibre-like, central part of the larger sclerotia, it
iz composed of slender, pale, flattened, and branching fibres, whose diameter varies from
goow inch to 5555 inch, and in which no other structure is apparent than a finely granular,
homogeneous material, without distinetion of limitary membrane and contents,
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These pale yellow fibres are arranged in bundles, which compose the fasciculi above
described, and which in their course and blending sometimes resemble in appearance und
dispogition the elastic tissue found in the middle coats of arteries. Intermixed with them
may be found numerous granules, and a few large, beaded fibres, the septa of which are
sometimes absent, as if these fibres were passing into the homogeneous state. The
relation of these two forms is doubtless close, and it may be inferred that the flat,
non-beaded fibres represent an imperfectly developed mycelium, eentrally placed, and of
compact growth.

On this assumptien the beaded, cellular fibres and the similarly eonstituted peripheral
structures deseribed above, would eorrespond to irregularly developed or aborted organs
of fructification, bearing in their midst stunted sporangia, or reproductive gemmules,  (See
the following Chapter, page 80).

The influence of ordinary reagents upon these black particles above deseribed is but
glight. Acetie acid and the alkalies have but little effect, nor has ether more. The addi-
tion of iodine does not produce a bilue colour ; but there is sometimes noticed the deep
brown tint which is distinctive of cellulose, and this was remarked in my earliest specimen.
The long persistence of organized structure in these sclerotioid bodies, is as well marked as
their indifference to all reagents, exeept those of a destructive character; and both these
features are, I may add, more evident in vegetable than in common animal bodies.

I have here to mention that frequently there may be found amongst the smaller
sclerotia, where lodged within their containing canals, some minuter fragments of a less
dark colour and softer eonsistence, which on eareful examination are ascertained to hoe
ordinary black particles undergoing, as it would seem, a partial growth and development
after their separation, but still during detention within the diseased foot. Suoch is the
interpretation I put on the appearances represented in Plate IX, fiz. 6 ¢; hence I
conelude that the clear, colourless eells there shown are newly formed from the pre-existing
brown cells, and that under favorable eircumstances they would grow into a myeelium,
which it is conceivable might prove to be that of the Chionyphe. Prolonged observation
under various conditions would settle this point, but after many attempts I have not
snceceded in directly tracing further this stage of growth in siti ; lappily, however,
cultivation of the selerotia in artificial goil has led to fuller elucidation of the subject.

I append, for illustration, my original notes deseriptive of the structure of the black
particles, and of the tissues forming part of the parasitic growth in the foot.

Memoranda of micrescopic examination of the Sclerotioid particles characteristic of the
first or Melanotic variety of Mycetoma.

1. Specimen from Seinde (ride page 4).

a. Took a black particle baving lighter.coloured tubercules, from the interior, of & canal. The light parts
are composed of small (4, in. diam.}, clear, thin-walled cells; but besides there are some of larger size having
yellow-tinted, thick walls, and colourless, finely granular contents. Other vesicles were scen whose walls and
contents were both coloured, and oceasionully the latter most decply so.

&, Took a very minute particle of black colour from o canal; it did not look like a mere stain, but rather
like a broken-off' fragment and was not adherent ; it bad the same stroeture, and there were indications that the
first stage of the large white cell was expansion and blanching of the brown one.

¢. Took a stein from the lining membrane in immediate eontact with a large black particle; it showed also
s minute perfect black particle; + Ac + ether; there are in some parts indiestions of wmipeelivm or librous
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network, but in this larger tubes (F) or fibres are seen, some 4y, in diam., or even much wider; they scem
to be tubes containing clear, brown partieles, and are cerfainly not blood-vessels. In some positions quite
separate from the other mass, may be seen small gronps of clear brown eells (17l — 4%y . diam.), some of
which wore thick-walled and very dark-tinded. The myeelive in some places is very distinet, ‘JEillg formed of
lazge clear fibres, ramilying in an extensive manner,

2, Bpecimen from Bhooj (vide page 3).

a. Took a brownish, transparent epeck along with the lining membrane, from the interior of the foot. It is
composed of elear, globular (¥) eclls, probably of various size: on coarse dissection found no new appearances, but
sgaw that the lining membrane is thrown into broad folds, and into long villous processes, on the surface of which
the brown specks and masses are atbached ; it sometimes seems that they are situated in the substance of the
folds, and they may then form fattened fragments of considerable breadth and woody consistence. Many of
these masses appeared fiemly adberent to the membrane, and that not by mere cohesion, but as if originally
placed within its layers.

& Took another small fragment in which a well-marked fibrous m:w]‘;’um, and a cluster of gluh:lnr cells
{5ohs 10 gk in. diam.}) were seen: this cluster had a globular form and was compozed of globular eclls of the
abuove size; it was placed at a slight distance from the mycelium, and might have arisen from it.

e Another fragment with a whitish tubercle on it; this appeared Lo be composed of fungus-structure, and
was not fisf,

o, Another larger coloured particle; it is the same at an early stage (7): saw something like a speck in it
(o 0. diam), viz. a bright-coloured, thin-walled cell.

e Several other particles were taken, which seemed to show that the light-coloured part is only fibrous
tissn,

1 Taok a litile bit of brownish malter adherent to the sides of a canal, along with a portion of the membrane
izell; 4 ncetic acid. There appeared to be a complete mycelivm and organs of froctification.

. Bmall, lght-coloured particles found amonget the black ones in the canals; 1, of a brownish colour, is
eomposed of clear, brown eells; 2, of a lighter tint and soft consistence, seems to be formed of nueleated
il helinm, in which some vellow BpOTes (7} were seen.

&, Yellowish spoks Been in the membrane are composied of eoloured eells (4, in. long diam.) which have
no distinet wall or elear contents, but appear to be homogeneous ; of various sizes and in clusters of an irregular
form : acotic aeid and ether have no effect on them: they resemble the spores (¥) mentioned in the last
paragraph.

i. Several soft, oval or globular white masses may be seen in the midst of the black aecumulations ; these
have an appearsuee not unlike the particles of the pale varicty of Myeetoms, but on minute examination are
foumd to be composed of a tigzue like the lining membrane of the eanal, filled up with some small, brown points
in which the new black |’m|,-_':1m-|:r|rti|:||: is developed : there are fibres forming o myecelinm, and a large cellular
mazs in which the cells appenr to be nreanged in o radiating manner,

- A fragment of the lining membrane of a covity in which large particles are lodged, has in it minute
brown spota, wlich can be isclated and then examined along with a portion of the membrane: without the
addition of any reagent the brown specks appear to be diffused, and not very defined or made up of any distinct
structure ; but one bad a radizted appearance, no cells having been scen.  After the addition of acetic acid to
one of these spots, throe evoid, clear, coloured bedies were seen, which disappeared on ether being added, and
nothing sitizfictory could afterwards be seen.

&, Heveral small fragments were taken and subjected to the action of ether and acctic acid: the particlea
wore then seen to have o well-defined round edge, to be of a deep black colour and perfectly epagque.  Amongst
them was o body baving very slender walls with peculine bulgings in b, indications of a large granular or
gromous nuesleus, and o general ;||a|1c>gj1'|_l,' fint: other gmaller VEEY dark-colonred bhodies were also seen,

I The litile brownizh masses appear fo be made uwp of cells exceedingly clear, arranged in a radiating
manner, and not all of the same kind: the ]urgr}r are round or oval and transparent, they contain little or no
colouring matter, while the others which compose most of the muss seem to be the seat of the colour and are
noi easily soparated from each other, so that their form is not readily seen.

3. Specimen from Bombay (vide page 5).
a. Took from the interior of a mass notadherent to the lining membrane, a particle having a light extremity :
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4 acetie acid, 4 ether: this is found to arise from the presence of numerous, very large, clear, thin-walled
celle, of spherical or sometimes compressed form ; intermized with these are the small, brown cells, brick.shaped,
and smaller in size, which alone form the brown particles themselves, At that end of the specimen where e
light colour is present, there have three colourless cells accumulated; they seem at times to give off beaded
filamenta and to be in o state of active growth: intermixed are a fow of the bright 3elluw cella of smaller size;
it is difficult to say what the true relation is of the two—the large white cells may arise from the exterior of the
brown masa? this appears evident because there is no perm of them geen; or are the brown cells a further
development of the large white onea? this is not likely from the appearance of things; are they distinet sexes ?
it ia possible ; or are both organs of fructification ¥ this, too, is possible, a8 the colourless cells do certainly give
off beaded filaments.

b, Took a feagment of the soft kind with the brownish specks in it; it ecems to be largely composed of
fat; + ether, the brown parls remain and are formed of brown cells; the margin shows numerous colourless
eell-processes such a8 were seen to arise from the clear colls above deseribed.

e. Found a light-coloured particle similar in size and form to the small brown ones, but translucent and of
yellowish tint ; it was taken from an sperture in the sole of the foot. It is composed of cells and filbres in aetive
formation and development, and very much resembling the lighter parts of some black particles; both kinds of
cells exist, namely the large white, and a few of the brown: and there are also mumerous cell-fibres with
dilated ends.

d. Took another fragment of darker colowr and firmer consistonce ; it was composed entirely of cells of 1ha
iwo kinds with numerous fibres.  The brown cells are of a rounded form and acquire a thick cell-wall: both
clear fibres and clear cells exist, and it would seem sometimes that the clear filires pive rise to the brown oells,
for there are, in their interior, found bright gramules which by growih might form the round cells, or such of
them as are here seen to be placed in the midst of the beaded fibres or at their tipe: dimensions of these
coloured eells olhy to =%y in. The lexury of the sprouling is wonderful.  There was here sulicient
evidence to show that the gmall black particlea do underge a change from dark to light eolour without much
alteration in gize or form ; but very large black particles were not seen to be so altered.

e. A small black particle taken from an aperture in the sole of the foot: it is made up of small brown
eells intermized with which are numersus large clear eclls, ofien seen to be sprouting into small delieate fibres;
these are frequently very fine and were never seen to arise from the brown cells, but on the contrary the
eoloured cells seem to arise, sometimes at least, from the end of the elear libres, and they may be observed to be
ummge:l ina md.ia.tiﬂg manner aronmd the I:lrgi.‘r colourlezs vesicles.

o A smull Irngment found in the canals of very light, pale, brown colour and barely vizible to the naked
eye. It was not attached : it consisted entirely of ]urga vesicles, some brown, some white, but all clear amd
irregularly intermized : on breaking up this mass it is found that all the brown cells consist of colouring matier
contained in colourless walls, or collected with a kind of nucleus, or in other cases this nucleus may become free,
possibly by aceident.  This colouring matter is found in small as well as in large cells: there are besides numerous
white cells of the usual appearance.  See Plate IX, fig. 6, 3, ¢, for illustration of these remarks,

Memoranda of wdcroscopic examinations of (a) the lining membrane of the eanals and
loculi; (5) soft tissues in which the fungus-particles arve imbedded; and () the tissues of
the foot immediately investing the new growth.

1. Specimen from the J. J. Hospital, Bombay ; case previously described as No. 4, page 5.

a. The ghiry substance in which the black particles are imbedded ia eomposed of—1. Pus-cells, 2.
Large granule.cells. 3. Separate, minute granules, 4 A few red blood-corpuseles. T have no detailed
description of the “ granules™ just named.

b. The opaque, yellow, friable walls of the tubes and cavities, presented no peculiar composition of parts ;
the colour appearcd to be due to the aggregation of fat-granules,

e. The gelatiniform substance in the immediate neighbourhood of the tubes presented traces of museular
fibres, granules, &e.

2. Bpocimen from Kutch ; case described as No. 2, page 4.
a. The black masses are inclosed in a capsule of soft, fibrous (slimy) consistence, which adapts itself to the
inequalities of the surrounding surfaces and is but loosely adberent. This membrane was found to consist
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of—1. Homogeneous fibrille like the simple membranes of coagulated fibrine. 2, Myriads of cells and free
nuelei —probably purulent. 3. Tubes filled with cells or nuelei: of these no detailed account was preserved
—an omission I much regret, and the rough sketch which remains is too imperfect for ceproduction: it
represents o gtraight tube with thin walls, and mm!lu.n'tlg about 4455 in, in dinmeter,

Varieties of Selerolioid Parficles.—I am disposed to lay stress on a form observed in a
diseased foot sent from Bellary (vide p. 6), beeanse of the evidence it affords of a process
of fatty (?) change occurring in the ordinary Sclerotia, the result of which is the partial or
complete loss of fungus-strueture, so that were an observer to meet with such a specimen
as that now referred to, he might, unless he were pre-informed from other sources, justly
conclude that nothing really like the well-known simple vegetable cell-forms had ever
existed in the individual particles he was serutinising. There was, however, in my view,
sufficient gign and traece to render undoubted, the true nature of the masses in guestion
(vide fig. 7, Plate IX), and to warrant the application, by way of analogy, of the main
facts of this very intercsting example of Mycetoma, to the elucidation of other obscurer
forms of the disease.

Minute strueture of the fungoid particles: in by far the majority of specimens examined the eellular
elructure has become almost obliterated ; a radiating, fibrous disposition, is, however, elearly apparcnt in the
larger particles, and we may see even separnte, delicate, clear fibres (vide fig. 79, Plate 1X) ; T note that at the
peripheral terminations of these fibres, no distinet, cellular structure was to be seen, but conclude that the fibres
just referred to, represent the central purta of the more wormal, black sclerotia, Examination of the smaller
fragments did not reveal more evidence of cellular structure.  All the particles are so britble that they break
up in almost any direction, more generally, however, in the radiating ; and when this altered consistence is com-
pared with the marked toughness of ordinary sclerotia, it becomes evident that a kind of degeneration lee
oecurred in this instance,  Prolonged digestion in ordinary sulphuric ether, bas no elfect on the particles beyond
that of abstracting a small quantity of colouring matter, and their pinkish, dark brown or malogany tint was not
materially changed by this reagent.  The whole case furnishes elear evidence that the melanotic selerotin of
Mycetoma may undergo an entire change of structure, without losing such characters as mere form and size
under what eonditions such u]lullgﬂ oceura is not, however, yot known, but the fact i both valuable and im-
pressive. It is also noteworthy that the other accompanying specimen from Bellary was, as well, peculiar, in that
the pale, soft particles, although in other respects similar to the common, bad likewise a very dark eolour ; so that
it would appear as if in the cireumstances attending the growth of the fungus in both these instances from
Bellary there had been an influence at work, uwnder which the twoe kinds of Mycetoma exhibited characters
pointing to a common origin.  What was that influence, e, . whether of locality, season, or race, &e., is unknown
to e,

II. The Malacotin (Ochroid variety of Myectoma).—In some parts of India, these
more frequently than the above-named forms come under the notice of the surgeon,
but so far as I am able to ascertain, only one kind had been distingnished prior to
the publication of my researches in 1860 ; that form is, however, the most common,
and, as it stands alone, perhaps as singular as any other. I now refer to the structures
earlicst diseriminated and figured by my late colleague, Dr G. I. Ballingall, in the year
1855 ; the same are also described by Dr G. Bidie, of the Madras Medical Service, under
date 1862 ; and they have subsequently been frequently made the subject of discussion,
as may be seen in the Bibliography appended to this Memoir.

The several sub-varieties, whose relation to each other will be afterwards considered,
may be deseribed in the order in which they presented themselves to me. It is by no
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means improbable that other similar, perhaps intermediate, sub-forms or phases may be
early detected, now that attention is drawn to this subject.

In the instances under consideration, the parasitic or fungoid elements assume the
character of pink, light-brown, yellowish or pale buff' particles, of minute size and soft

consistence : their number is immense; and their prevalence universal in the affected
foot.

The first kind seen, perhaps the rarest, but certainly very characteristic, scems to
furnish a clue to the correct interpretation of other forms; it may be described as
follows :

a. Separate or non-blended, brownish-tinted particles, size from 4}, to Y in. diam., being s0 minute that
they are only just visible to the unaided eye; very numerdus,

When highlj.- magnified, found to bave o mammillded exterior, feom which, and as well from the torn surface,
may be seen projecting in a somewhat radinting direction, beaded fibres of cellular structure, very minute in size,
but distinet and unmiztakable in charneter: these beaded tubules resembled those deseribed in the ficst a,pqmimen
of the melanodic variety of Mycetoma, except only that they were paler in eolour and somewhat smaller in
dimenzions (se¢ Plate X, fiz. 1). Some were of equal diameter throughont, but most of them terminated in
an oval expanded cell; occasionally they were indented, as i6 were, on one side: most of the cellules were
clear and bright, some were granular, and rarely pointed and granular cells were seem.  The smaller fila-
ments were excecdingly delicate, granular, and sometimes beaded.  Apparently the whole siructure throughout
is composed of such cellular clements, These Jatter retain their character for a Jong period ; thus, nine months
afterwards, 1 found the same structure still very distinet in a part preserved in diluted aleshol, and then noted
that potassic solution seems to render the particles friable and liable to break wp into sections of u radinted
spbere, whose centre was not to be made out; sulplwric acid mercly dissolved them ; and #o late as fifteen
months after amputation of the foof, the fungus-structure was still apparent, although the beaded filaments
appeared to be shrivelled.  These fuets are of interest with reference to the validity of obscrvations made in
England, upon specimens forwarded from India,

The “slimy"" fissne found to line the cavitics in the diseased fool, and imbedded in which were the particles
or granulea deseribed above, appeared to be comprised of numerous lilaments forming a kind of network, with
much granular matter, granular cells, and oil in globules. The filaments seemed in many instances, at least, 1o
be hollow and to contain in their interior granular cells, their walls being formed of something like white fibrous
tisaue, or overlapped cells, I bhave given a sketeh of the appearances which were noted in the perfectly fresh
specimen, in Plate X, fig. 1d.

After being sowe time in spirits, this tissue bad changed its appearanee, for the cavities then contained only a
seanty tissue, in aspect like to adipose, and a fow loose white granules were found in their walls, the resemblance
being now very similar to what is observed in other specimens ; both tissue and granules just mentioned contained
pumerous fungi, sud on mwinute examination the feemer was found to be made up of fbrous and adipose tissue,
and the latter of granule.cells like those of exudation ; much fatty matter was mixed with both, and it seemed to
partiew]arly abound in the fungus-fragments,

In this case the :I‘ulln'l.l-u-p.'lrtirlnﬂ W ﬂuni;].nI]J.- larger, than wsually are the common bactersid-masses ;| and
in one instanee I noticed a dwindling down, as it were, of them, leaving an opaque central part, and the external
substance presenting some indications of an incipient crystalline fringe: see Plate X, fig. 112

Having before referred to the contents of the discharge from the openings in the foot, a Bgure is added
(Plate X, 1 &), and T would specially note that many of the branching filaments procecding from the budding
cells within, were of extremely minute size,

b, The foot from Madura described ot page 9 is, like the last, a8 yet unique of its kind! The new material
was of a general [:iukia.ll hue, nwin-r.; to the dissemination of minute particles, barely visible to the uwnaided eve

==

' My Jayakar, from Abmoedabod, weites that be bad | inches below the tubercle of the ibda. There was o
secn an instance of this pink variely of Mycetoma in an | history of local injury, as is wsually the case, in Mr
adult woman, whose lefi foob was amputated theee | Juyakar's opinion.— Ind. Mod. Gae.,' August, 1571,

10
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and of bright pink colour: the tiot of the fissues themselves was rather more yellowish. The particles were
tolerably uniformly scattered, but sometimes were in small clusters. TUnder o low maguifying power they
appeared as round, ovoid, quadraie, dumb-bell-shaped, double or even quadrople-shaped bodies: the variety of
form seemingly indicated multiplication by duplicate fission, Under a higher power some of the particles were
seen bo be of o yellowish bue: further investization of their stroctures was attended with difienltics, Separate
or agaremate, they bad eommeonly no cell-wall, though ocensionally thers were seen some indications of one; no
mucleus or internal differentiadion of structure was detected. Under favorable circumstances, or where the
splitting into two or four took |r1'111:u, [T Infg'ht- st an appearance within, deseribed in my notes as
mm“mmh]u to “the termination of minute fungns-fibres, or it :might be that the interior was filled with
small, oval or roundish cells, which are held fogether by a clear material, and may escape by rupture; the
first supposition is the most likely™ 1 now uwederstond that the appearances thus described would be better
comparcid with those peculiar to the * Bacteria-colonies’ of late investigators.  For full description see that of
Plate X, fig. 2.

The pink particles varied in size from =5 to 45 in, in diameter.

The slimy substance in which they were imbedded was also tinted, was loaded with fnt; and had only an
ohscurely fibrous structure.

Examined at a later period, many of the particles were found to have become of a lighter colour, 4, &
vellowish or brownish ; and it then became evident, that these little bodies very closely resembled the grannles
characteristic of the commoner species of this ochroid varicly of Myectomn, s allerwarda deseribed. Thia
obaervation is of value, sz indicating a fuandamental similarity of nature in both structures.

[t may be added that there was found in & cavity near the toes, freely opening on the skin, a large quantity
of débriz consisting of eily matter, epithelial seales, and even more than one globe fpidermigue s alao soall darlk
masses which readily tore up, and s ell probability were only altered hairs in which the pigment had colleetid
into scparate granules. Tuture observers will mob be misled by these irregular black fragments; nor, I moy
remark, by altered blood-clots, In zome of the smaller cavitivs of the i:luum, opague, white masses might be
seen, having sometimes a mulberry-like aspeect ; theze are found to present numerous oil-globules, bundlea of
spieula, and in the interior some of the pink-colvared particles seen elsewhere; the spiculw do not radiate from
them very clearly, nor are they so abundant as usual.  The wumerous oil-globules of very varying size, and so
tinted as to impart the general hue, are readily dissolved by cther: but the charmeteristic particles are
themselvea little amenable to the influgnce of ordinary re-agents. The eoincidence here, 33 in ordinary
eases, of much fatty matter aud even of ;,-:'}'51.3]5, is indirect evidencs of the common nature of all {liese fungus-
pariicles.

e. 1 now come to the Ialacodiz proper, as may be termed the comparatively well-known, pale-bnif or
yellowish, and soft masses or granules, which have been varionzly described and several times figured. Though
small in size, they may bhe readily distinguished by the unaided eve, and have been roughly likened to the ovs of
fishes (fish-roe), mustapd sced, poppy sced, &e, theie consistence being at the same time termed * checsy,” Lo,
All these eommonly visible masses are in reality eggregefions of the ultimate particlos, or clementa, whose varying
number determines their apparent size ;. the larger masses may attain  in. in dismeter, and they have a labulated
or mulberry-like aspeet ; the smaller granules are hardly detectable by unaided vision; and the ultimate par-
ticles could not thus be seen, The mass of particles is Leld together by means of the fatty erystalline envelope
which each individual possessen ; and its dimensions asem to be matter of accident, or determined probably by
the calibee of its containing cavity or tube. Before lssuing in the semi-purulent dischanze from the sinuses in
the affected foot, the masses break up into the small granules which can un]:iuuriif be obtained from the
apertures, or fluid e¢xuding. The actual number of individuals has been immense, in all spﬁﬁlmm mrel'ull_lr
examined by me,

A detailed deseription of the little granular mosses, or roe-like particles, is hardly required ; 1 bave said
that they are commenly vizible in the discharge from the sinuses of the foot. Examined with o lens they look
like liiile white mulberries, or highly tuberculated particles: while under a higher power they are seen to be
mere eongerics or apgregations of smaller elements, whose internal arrangement, however, has not, to me, been
clearly methodieal, although such disposition may really exist; and around each smallor body ia the ity envelope
which here acts as cement.  The varying number and projection of these ultimate elements, impart the granular
or tuberculated appearance spoken of, and as well determine the size.

This wifimafs element is, in all eases, 3 more or less sphieroidal particle, around which bas formed a regular
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and eomplete investment of colourless crystalling spiculm; and these two structures may be separately
described.

First, the central body (malacotium) ix a definite structure of eather constant form and size, usnally separate,
bui oecasionally conjeined to one or two others. When separate, its diameter commouly varies from 1, to
shp i it Torm s spheroid or oveid, and its surfiee smeoth or slightly mammillated ; the colour ia pale yellow,
orpuge or bull'; and the consistence alwags soft, though when Iresh not without o certain degree of elasticity or
firmness. It has been described as a “eell,” but not accurately so, being really a masa of minute aggregated,
refracting granwles ; of a form seemingly ronmded, and hold tozether by an intermoediate gelatinoid material. 16
is true that in some instances an appearance is seen of a cell.wall, or rather limiting membrane, having, indeed,
more than one homogeneous layer, but as 1 have, under the mest favorable circumstavees, more frequently than
not failed to verify the presence of such a strncture, it seems most probable that the appearanee is either delusive
or due to secondary canses. When aggregated, the dimensions of the group vary according fo the number of
clustered particles. It ia not certain that these ever exist in the same multiple clustera so evidont in the variety
from Madurs lost deseribed, nor am I sure that the individuals are ever blended otherwise than in 2 mechanical
manner ; there is, however, the positive observation embodied in fig. 3 & Plate X {s2e deseription), which demon-
strales thal the particles may present eharacters indieative of construction, or a mede of colesion, essentially
eorresponding to that noticed in the Madura specimen lnat deseribed.

I may add thet in another instanee, namely that recorded at poge G (feom Bellary), some of the particles
Werd eVen mone r:]-::ur];.r dinpum:[ to break up by conchoidal fracture, into regular and equal segmentsz; and a
division into four quarters was once very distinet, the appearancs being identical with fig. 2 e, Plate X. This
instance, too, of the discase werits special notice, not only from the great ravages inllicted by the parasitic growth,
but from the vaviety of tint presented by the separate parlicles, some being pink, others brown, and others pale
yellowish ; oecasionally indeed they were of very dark, rich brown eslour, but always had they the fatty crystalline
feinge:-so that in this parcticular specimen, as in the one which accompanied it (see page T) was evidenecs
of characters intermediate between forms which, otherwise, must have been regarded as distinct ; nay, as far as
relatea to eolour, here was the sgame dark, mshogany tint ocenrring in examples of both of ihe two chief’ varietics
of Mycetoma; and the fact may possibly underlie a connection of more intimote nniure,  The minute structure
of the dark =oft parhiclca, I may auelel, appeared to be the same as otlers of & imler tint ; their size and general
form were not unususl : snd there was sometimes the appearance of a wall arcund them. T noticed also in this
case, the co.existence of eolowred, oveid or glebular bodies of considerable size, & e, from (1 in. diam. downwards,
not before seen, and indicative perhaps of transitional stages in the development of the particles. * Caustic
soda destrova the structure and partly dissolves the eryatalline Fringe, and other slowly diggolvez the latter
also; but the brown particles themselves remain unaficeted under the influence of these re-agents”  (Author's
anofes,)

Reverting now Lo the mere frequent Malacotioid bodies, T shall insert in this place only what T have mysell
observed on various occasions.  To comment on the several other deseriptions which have besn made poblic,
would not be practicable here ; and, on the whole, there is such 2 considerable agreement in opinion as to the
appearamees actually seen, that further details of this kind are unnecessary ; it is when the interpretation of these
pecalinr structures is considered, that diferences of opinion mostly arise. 1 shall in o subsequent elapter disenss
the question of the nature of these particles, by the aid of facts brought to light enly in very recent days; aml
would here refer to the illustrations contained in Plute X, e 3,6 taf)

When cxamined in the fresheat state, that is, immediately on being taken from the |i1'ir'|g foot and divested
of their fringe, these parlicles have been repeatedly seen by me to present a fiocly dotied appearance at their
edres, with a darker granular shade towards their centre - always there seemed to be a uniform matrix of jelly-
lilke or gelatinous materia), whicls is translucent, homogeneous, rather Bem, decidedly elustic, aud huving a distinet
contour—although no limitary membrane was ever seen in the fresh specimens.  Imbedded in this matrix were
found very minute granules, of rounded or elongated shape ; separate or arranged in rows ; or even showing jodi-
cations of a filamentous form ; highly refractile ; commonly disposed in & manmmer scemingly irregular, but oeen-
sionally presenting signs of a radiating disposition in the interior.  These compact central bodies, which are clearly
the gasentinl part of the cotire malseotioid particle, long preserve their physical eharneters ; and finding no great
apparcnt alteration in them after long exposure to the action of dilute aleshol, I have again, in Bagland, submitted
them to elose serutiny, with the following results :—Examined with a magnifying power of GO0 diameters, their
wltimate structure still |prcuerl.'ml the same appearance, namely, that of minute granules imbedded in o gelatinaus
material.  When the optical power was increazed to 1500 diameters or mere (Gundlach's immersion lens of
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2 in.), the strueture was still that of a ¢lear matrix in which are imbedded minute, refractile granules whose
minute dimensions seem dificnlt to precisely determine; dizerimination of parts was, however, not so clear as
before, and some of my fgures in Plate X, though as accurate as possilile, cannot be regarded aa so satisfactory
as if they had been taken from views of perfectly fresh specimens.  Only a finely granular protoplasmic-mass was
apparent.

As to the influence of re-agents upon these malacotioid particles, T note that it is singularly slight. Acetie
acid does nob act upon them as wpen ordinary fibrin or albuminons material, nor does liguor potasse or other
alkaline solution. Tn one fresh specimen I noticed that the addition of iedine solution renders them of a decp
oeauge tink ; but no Mue tinge was apparent in them or their erystallive fringe: on the addition of dilute sul-
plouric acid, they are not disselved, but rather rendered somewhat opaque; no distinetion of internal structure
being noticed : on ether being added, the fringe is totally dissolved, but the particles are not rendered clear, their
structure remains of a finely granular appearance, and it is seemingly wniform throughout.  “The defived wdge
formerly seen hos not been seen in this cose (deseribed at page 10)." In anolher instanee (page 9) 1 noted
that the addition of dilube nitric acid couses the mys, or fringe, to dissolve, and in their place globules of oil
appear; no effect upon the central bodies, beyond rendering them lizhter and clearer.  Again, in a perfectly
fresh specimen, I note that acetic acid has no effect upon the particles, beyond clearing their surroundings ;
ether does not act very frecly upon the crystalline fringe, and not at all upon the malacofia themselves ; nor does
liquor potasse, or liguor ammonie, quickly destroy the former. Carmine does not tinge either fringe or eentral
bedy,  The jodine test for starch does not indicate the presence of the latler substance.!

This indilference of these pale soft particles to chemical influence, is 4o me strong evidence of their vegetable,
rather than animal, nature ; and the ocensional absenge of amyloid material, &e., i3 no objection whatever to the
eonelusion which is here drawn.

Before eoncluding my deseription of these pale, soft particles, T should allude to the peeuliarilies whicl
were noticed in @ specimen reeeived from Bhooj, and described above, at page 10. IHere the crystalline fringe
was furnished with a secondary finer fringe resembling rows of eiliz, and the detached fragments had sometimes
the appearance of cilisted epithelium from the respiratory tract : all were readily dissolved by ether.  But more
to be noticed is the circumstance, that in the interior of the particles might be scen nuclear or spore.ike bodios :
thus, for -,-ml'np]o, taking a fragment from the interior of the foot, T found a great many p;p,rﬁu,-'l{-s having this
appearanec: the average size of the rounded bodies in their interior was %5 in. ; their colour o light orangze-
brown, eontrasting distinetly with the matriz: form penerally rounded ; size not very regular: they are highly
refractile: strocture apparently granular; no distinct wall. Previously, T had determined these dark, globular
bodies to be dil-zlobules, purtly because they were seen to ron together, and from the interior of the particls
itself oil-globules eould be forced out by pressure: I found, too, thot when ether conld be bronght to act upon
them they were dissolved ; and notwithstanding that a different interpretation was possible, 1 still ineline to the
gatne opinion. It was from one of such particles that 1 sulsequently observed, after cullivalion in riee, the
growth of the red mould (Chiengphe), and this civeumstanee, I v bound to add, rather supports the view of
these interior bodies being spores® although there was here probably a simple coincidence. The conjunction
of abundant faity erystala in the fringe and of oil-globules in the interior, pointed to unusual exces of fatty matter,
or possibly to superabundance of one oleaginous principle only.

Referring, in the next place, to the crystalline envelope which surrounds each single particle on its exposed
surface, and therefore forms a complete investment in all eases, 1 would observe that this feature, however cha-
racteristic it has been regarded, is more striking than important. From the first, T concluded that these clear,
homogeneous, colourless, more or less eymmetrical rays, needles or spieale, are bub crystele of the more solid futly
prisciples; nor does the variety of form which they may assume militate againat thie view. Thus, while their
COMCI E'|HIEK‘ ia that of an clongated, flattened, or sub-angular cone, the base of which resta directly upon the

ceniral body itself, and whose apex is dirceted outwards in o radial direetion from the centre of the aume body, it
is yet not unusual to find other more complicated forms due to the super-imposition of secondary or even tertinry
erystals, which may impart a stellate, cilisted or feathered aspect to an originally simpler spicule ; a deseription

11 bave sometimes, however, seon the ccllulose v | P 254 where these particles are devoriled as conaisting

action (Second Memsir, 1561} ; and Dr Bidie (loe. cik,) of “ one or more large mother-cells flled with a maza of
states that he cceasionally noticed & blue tinge on the danghter-cells,” thess latter ave the apparent nuclear or
use of this test. spore-like hodies, which I regard as only oil-globules,

¥ Bee the °Imtellectual Observer,” November, 1862,
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of each of these varieties (most of which are figured in Plate X) is not here required, a5 their common charac-
ters are sulliciently evident.

That the fringe or envelope now under notice is really of inorganic nature might liave been inferred from
its homogeneous and translucent appearance, and from its position showing no organic eonnection with the
fungoid particle ; also from the decizive action of pure ether, especially when warmed, which steadily dissolves the
spicule. I have in a perfectly fresh specimen noticed a tendency in the erystals to bend, run together and blend
into large globules or drops, such as was of itself characteristic of an inorganie substance. It should be
mentioned, however, that the action of ether may be tardy, as well as that of liquor potasse, liquor sodm, and
liq. ammonix, at ordinary temperatures.  Carmine does not tinge these crystals, nor do they furnish any blue
tingze with iodine.  Acetic acid has no effect upon them ; niteie acid eauses their disappearance. In chemical
composition these. appendages are formed of stearin, with which margarin may be intermized: and this
opinion is founded on both the physical eharacter of the crystalline rays and on the commonly tardy action of
ether upon them. When the needles show a decided tendeney to droop into eurves and have many oil-globules
intermingled, and particularly if the solvent action of ether be quickly apparent, it is probable that margarin and
olein are present, in addition to stearin. In preparations long kept in diluted aleohol I bave noticed abundant
plates of cholesterin amongst the other structures, and regard the cireamstanee as noteworthy,  The general
question, however, as to the exact chemical nature of these well-marked erystalline structures, is not o impor-
tant as some other points ; and I will only observe that there exist, so far as I know, no strict analogoes to them
in other disensed conditions. The fringes in question may be present when the osseous tissnes are not at the
same time allected ; and th{"ll" octur at an early stago of the parasitie growth, when the disease may be said to
be only commencing its course. This last fact is quite worthy of notice, but its interpretation is at present
not ensy: only I will say that the fatty a]-upg-m]ul._ﬂn were altogether abscut in the first instance of the
ochroid form of Mycetoma, which came under my notice. The dimensions attained by the comical, single-
branched or ciliated fringo.clements vary ; commonly in length they are equal, or nearly cqual, to the diameter
of the fungoid particles themselves (], to o1 in), and in greatest breadih they may messure o' to 1 of their
length. Invariably their size is larger than, as their form is different from, the free fat-crystals which may
usually be found to eo.cxist with them, and which it may be supposcd are of purer chemical composition.  The
circumstance I have just mentioned, would also appear to indicate that these pathological erystalline forms owe
their special characters to their connection with the fungus-particles; but in what manner the latter may con-
tribute to the formation of their very charactevistic crystalline envelops, does not appear.  However, free foi-
crystals of spiculur form and oil-globules in abundance, frequently co-exist with the particles, and this azsociation
ir noteworthy as indicative of a common source or origin, 1 bave above remarked upon the presence of ol
globules in the interior of the fungoid bodies; and this feature, besides poiuting to o fatty degenerntion, also
indicates another source than the tissues of the foot, of futty crystalline principles.  Not unusoally, T may add,
are geanule-celly, or pus-corpuscles, found, with but few contemporaneous signa of inflammation ; and T have
ohserved well-marked wyeloid cells intermixed with all these matters.

As regards their real significance, T have supposed that the formation of the erystalline fringes indicated a
quicscent state, perhaps death and degeneration, of the fungus-particles upon which they appear.  They are not,
assuredly, invariable atténdants on the pathological elements of Mycetoma, for they were not found in either my
gecomid case, or in the Madura specimen ; and [ infer that, though commeon, they are not an essential feature of
the parasitic growth. Any foreisn body may serve as a nnclens of crystallization for the fatty principles, when
thest super-abound or beeome free ; and such body is not necessarily of extinet life, The Fact, indeed, remaing,
that Tungus-particles showing signa of activity, were not attired with these fringes in question ; and future
observations must determine the precise conmection i fime of the two structures above discriminated. On the
other hand, I have observed the pink mould springing out of & pabe soft particle, which had o perfect fatty fringe;
and this was proof positive that the particle had not undergone changes entirely destruetive of life, or of the
inclosed germs which it might serve to protect for o time.

The inference to which present knowledge seoma to point is, that these malacotioid bedies are an unusual—
perhaps abnormal—form of structure pertaining to the organisms which seem to connect the fungi and bacteria-
groups ; and that their ervstalline fringe is merely an appendage, due to the circumstance ol their development
amidst animal textores rieh i oil, or the element= of fak,

Lastly, with regard to the nature of the pleiry subsfanes in which these growths are imbedded, snd 1o the

characters of the membrane whick forms the parictes of their containing channels and loeuli, T would pefer to the
following cbservations :
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1. The membrane which forms the walls of the canals (of a yellowish opaque tint) is apparently homogeneous
or strinted, and studded with isnumerable fatty granules, and the membrave lining the cavities in the bones had
a similar structure.  (Case recorded at page 10.)

2. Quite recently, I have re-examined a preserved specimen of this variety of Mycetoma, and have but little
to add, for the substance of the limiting membrane seems to be composal cutirely of fibrons tissue, somewhat
resembling that belonging to thin membranes or aponeuroscs ; alnstic filires and nuclei are, however, wanking ;
and the clear brauching flattened fibres are arranged in layers, not much interwoven.  Free granulac cells, and
from them commensing fibres may sometimes be seen, especially in the substance of the membrane ; and thae
opaque :|.'1"|.Elr'.'|.' tint of the latler appeared to be due to the presence of oily wmatter. IFurther obzcrvations worn
uet sstisfactory in this long-preserved fragment, and as yet 1 am unable to state whether or not a myeelinm
cxternal to the particle is to be admitted or denied, becanse the negative evidenes is not very strong.  No apores
or ineipient particles were seen ; but it ia known that they are present on the exterior of this membrane, in some
inglances at least, T have elsewhere compared this investment to the outermost walls of an Hydatid eyst, or to
the euter integument of the great parent Filara; and further observation may determine this relation to be aome-
thing more than imaginary. The investment, or limiting membrane in question, possesses the same struetural
characters in all varieties of Mycetoma; its disposition, however, is not always that of a smooth lining or
envelope, but, on the eontrary, it may form folde, long villous processes (see Bhooj specimen, p. 70}, or even
follicles or secondary loculi, in which the fungus-particles are lodged (see Plate VII, fg. 1, and -;Inu:ri{:-.
1100 ).

CHAPTER IT
CoMMEXCEMENT (A) ; A¥D MopE 0F GROWTH (B), OF THE EXTOPHYTES

A, Comimencement and earlics! visible traces.—Fxternally, as has been said, no charae-
teristic signs of Mycetoma are to be seen until the peculiar vesiculoid or soft swellings,
and eonseeutive openings whenece izsue the fungns-particles, make their appearance on some
part of the foot previously, or not, the seat of swelling. But within the tissues of the
affeeted member there are commeonly visible, on close serutiny of a section of amputated
parts, certain signs of the new growths in the form of pinkigh-colowred streaks, situated
i the true skin and extending inwards, vertically or obliquely, to the extent of a few lines,
towards the subjacent connective tissues, These streaks or stains may be detected either
close to the apertures of the vehicular tunnels, in which are lodged the ripened fruit-
produets, or at some distance from such openings ; and the first-named feature is a note-
worthy one, because it has seemed to we that if the pink streaks indicate the first stage of
growth, after introduction of germ or spore, their proximity to these apertures of exit
would point to the occurrence of a re-inoculation, or auto-inoculation, by means of the
reproductive particles recently extruded from their widus in the foot; nor, indeed, would
the fact of the coloured streaks in question being placed at a short distance from the
openings, militate against this notion, especially when it is remembered that the latter
may be found on the back of the foot,as well as in the sole. On the other hand, it might
be suggested that the conjoined loeation of streak and cavity filled with developed growth,
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would rather show that the primary inoculations having simultaneomsly happened at
several approximated spots, in only a few instances had growth proceeded to maturity.
My own opinion inclines to the view of auto-inoeulation.

The tinted streaks now mentioned are seldom more than a line in breadth, and often
much narrower; their length may reach to several lines, and they may be seen to branch
or divide into several bands, which are finally lost in the fibrous or adipose tissue around.
It iz obvious from their position that their existence could not be ascertained on inspeetion
of the foot from the outside only. Reference should be made to Plate X, fig. 6.

The following extracts from my notes, of microscopic examination of these coloured
spots, will serve to describe their structure ; and, by inference, their probable character :

a. The foot from Scinde: Melanoid variety; see page 4. After removal of the cuticle from the =ole of
the foot numerons pinkish spots are seen ; and on cutting through the eutis over them, I found beneath each
spot a deposit of pink, red, or orange.brown eolour, in the form of streaks, longitudival or radisting, aod
imbedded in the sub-corial tisswe. This deposit i3 compesed of minute, bright-tinted and clear globules
measuring oL to g in. diam, a few others being larger and of a deeper tint; sometimes it is apparcotly in
tubes which branch or stretch out (see Plate X, fig. § ), the appearance being often such a3 one might suppose
would ensue, if the sweat-dueis were filled with red pranules, but the accumulations are oftener clearly outside
the tubes. Ocensionally the eoloured globules were areanged in spherical gronps or masses which measured
about 15 in. diam, Sionce over these pink spots no aperture in the cuticle was seen (having possibly, however,
eacaped notice), it is not unlikely that the spores, if the coloured globules are to be regarded as sach, have
entered, ab sxtrd, through a natural orifice, e . of a sweat.duact ; and this event, from their :'Lmlimml:i.'ru Bine, 18
perlectly feasible.

Other like spols were subsequently examined, + acetic acid + ether; and then it was observed * that the
red colour is owing to oblong or rounded clusters of bright-orange granules, the diameter of the former being
rather more than 1545 in., aad the latter no larger tham about g5 2y in.; in addition to these, numerous, large,
deep-tinted corpuscles were seen ; also pale, globular corpuscles (not unlike those of blood), and as well fungus.
filuments and elongated cells forming these flaments,™

Onees more—" took o piece of skin from the sole; + acetic acid :—Again were found the separate and azere-
gated tinted-granules: a globular collection was found to mensure at least 21, in. diam, ; it iz of clear, elightiy
yellow colour, and regular form ; it is composed of individual globules having the dimensions of 15 Li; to o5 in.,
and ¢ach of which is surroumded by an envelope of jelly-like material, but all being commonly blended, it seems
as if the globules were imbedded in a mucoid substance.” I note that these structures “are very delicate, but
that they are readily seen.”  * In the inlerior of these on similar masses the red corpuscles appear which [ onee
ealled *epores;’ they have & deep, clear, orange tint, possess no distinet wall, and, when small, messure in
diameter yolyy in, bot are sometimes as large a8 %y in; they cccur in elusters: other bodies of smaller
dimensions, colonrless, elear, VEry mumerous and diﬂi;md in rows or clusters,” were also noticed. On another

occasion the spherieal aggregates which were found, rather resembled those fivst noticed, the individual globules
being in close apposition.

To similar effect is the result of examination of the specimen from Bhooj (page 11,
algo of the Melanoid variety of Myeetoma ; thus I note—

cloze to one of the npeuiuga an the doraum of the affected foot a reddish streak was zeen on che
sectional surfiee, leading down into the sub.cutaneons tissue; this when microscopically examined, is found 10
be crammed with bright yellow globules; some very minute, others larger, all clear ; and there are besides,

several much larger, deep-tinted corpusclea like those found in the foot from Scinde. . . ., . " Feb 25,
1560,

! Here, 1 may remavk, the appeamnees seem to point India were made (1862), attention had not been drawn
to immigration and teansition of stroctures from the | o sach oecurrenee, so much s il has of late times.

blood inte the tissues ; at the time ilese observations in |
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An additional obzervation may be given here:;—In the foot-discase deseribed at
page 5, I found—

# Numerous small aperturcs in the sole, cloas to each other and mized with red stains: from them the
eanals do not ran long or deep, but always contain black particles, even elose to the surface, of & perfect kind and
unmized. They are placed close together, and often communicate.  These places on the sole seem to show the
monner in which the disease beging, before it spreads upwards, and they also seem to show that (local) infection
takes place consentaneonsly ab several points.”

b. I now turn to examples of the Oshioid vaviety of the disease; again transeribing
the original notes.

“In o specimen received from Bhooj (page 9), there is precisely the same appearance of pink spots and
streaks in the shio of the sole, situnted in the neighbourhoed of sinuses, and very numcrous: they present, too,
a similar structure to that above deseribed,”  Amongat the contents of a narrow ¢anal situnted near the root of
the toes—a locality selected becavse of its being on the oulskirts, as it were, of the wain growth—I found
gpherieal bedies of appearsnce identical with those deseribed above a8 oceurring in the pink stains of the
Melaneid varicty : thus ik i peted—"" mized with the soft particles, fat-crpstals and deleis, was seen a globular
mass measuring in dinmeter 415 in., and consisting of a deliente, granular, mucous substonee in which are
imbedded countless numbers of minute, bright globules, sometimes single, sometimes double, or even quadrople ;
of a clear yellow tint and not aranged in any particular mauner ; the size of the individual globules seemed to
range betweent gp oy in and o5 in.”  For full deseription see Plate X, fig. 7.

Another of these globose aggregations is thus described—" it is smaller than the above (3}5 in. diam.), but
presents the same general appearance only the sub-division of the constituent globules had not proceeded so
far”™  In the same specimen 1 found appearapees indieative, as 1 think, of the development of the pale, soft
particles ao characteristic of Mycetoma, from structures similar at least to these now described: this peint will
be afterwards considered.

¢. There remaing to mention some observations of similar, if not identieal, corpuscular
bodies, whose presence was detected, not in the integument, but in other tissues in the
immediate neighbourhood of the developed, perhaps still progressing, growth within
the foot.

First, in the specimen of the black fungus dizense deseribed at page 5, T noticed some time after operation,
a reddish substance found along=ide a feadon in its sheath: * it consisted of spores, as seen in the skin:" amonget
other corpuscles Desides numerous, eoloured, sphericn] grapules, somelimes aggregated, was seen a giuhhlm‘
vesicle (51, in. diam.) of pale colowr having o distinct wall and contents seemingly of luely granular or gromeons
consistenee {Plate X, fip. ).  Next, in the specimen of the pale variety of Mycetoma deseribed ab page 10, at an
examination made directly after amputation of the limb, I note—" section of the tissues in the immediste
neighbiourhood of the advancing disense ; muscles, lignment, skin,  The mascles seem to have generally under-
gone some fatty degeneration ; a large amount of fatty matter, in the form of granules and drujm, alzo between
the fibres: aceastonally an orange.coloured particle is seen, but these have no determinate form orF size: nok
much else ia to be seen in the case of the ligoments; in the stin, the fatty matter is less abundant, and the
eoloured particles more so, being also arranged in lines not unlike the pink-coloured streaks before deseribed,
which were not apparent in this specimen. Some were seen in close contact with sweat-ducts but not to all
appearance within them. Sometimes radii (fatty crystals) were seen amongst the muoscular fibres among the
fatty deposit, and quite unconnected with any fungus-particle.” A figure is given, which is reproduced in
Plate X, fig. 5.

d. 1 have observed, as others have aleo, that the skin covering the foot in Mycetoma is frequently marked
by pale spots: these, as I suppose, are commonly of the nature of cicatrices, that is, they are due to removal,
in various wiys, of the whole depih of the coticle and adjoining layera of entis: such spote were observed in
the case last referred to and the following note was made, also immediately after operation :

Section of the skin through one of the circular pale spots—the continuity of surface was unbroken; the
corium benenth seems more vaseular than clsewhere, but nothing abnormal amongst the texturcs was detected
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by the microscope. Some hypertrophy of the subcutaneous tissues exists, Very little more was seen, I may
add, in the specimen of ineipient fungus deseribed at page 11; except, of course, the concurrence of parasitic
elements,

Suminary.—The appearances above dezeribed, T have always suppozed to be indicative
of the earlier, visible stage of growth within the tissues, of the parasitie entophytes which
are the immediate cause of disease in Myeetoma. It is true that the pink streaks, &e.,
were not always noticed, but they might have been overlooked, or not sufficiently searched
for; and it is, of course, possible that the auto-inoeulation of the foot to which I have
attributed their presence, may not at the time of observation have oeeurred, for this self-
reproduction is not a persistent or inevitable phenomenon of the disease. The question
would rather be, do these pink streaks really indicate the spots where, subsequent to
inoculation, growth of Chisnyphe has begun; and are they the precursors of the per-
forating, fruit-ladened tunnels which subsequently ramify through every tissue of the foot ¥
Now the only kind of evidence which could settle these points would consist of experi-
ments expressly made to agcertain if the peculiar contents of these staing, streaks, &e.,
would grow by artificial cultivation outside the body into the parent form of plant ; and such
evidence is yet wanting. Still there remain the morphological observations which I have
recorded ; and it is on them, briefly, that my opinion rests,

I should here again refer to the constant presence of ovoid or globular, clear, deep-
tinted corpuscles, of tolerable size, among the © gleogenous™ masses contained in the pink
stains, &c., and also found free (vide Plate X, fig. 6). They were supposed by me to
gradually disappear as the particles approached full growth, and to have no evident
relation to the “ spurious nuclei” sometimes noticed within the latter; presuming that these
false nuelei are really such, I have still no valid reason for changing opinion, and cannot
better tell what becomes of these eharacteristic corpuscles. Some other remarks respecting
them will be found in the last chapter.

B. Mode of growth of the Entoplytes.—~Having now specified the facts which I possess
bearing on the subject of the commencement of Myectoma, I proceed to offer such a
connected aceount, as may best serve to bring these and similar data into their true, rela-
tive position in time,

On the most cursory examination of the peculiar characters of this disease, it becomes
obvious that one must start with the assumption, that “spores” or * germs” are, in some
way, introduced beneath the skin of the affected member.  As to the smade in which this is
possible, it is sufficient to repeat that there are natural openings in the integument, par-
ticularly abundant in the sole and palm (where probably the disease oftenest begins),
through which such reproductive elements, in the form of Conidia, Adiaboid cells or
Bacteria, might readily enter. Simple comparative measurements sufficiently show the

! Hoving submitted to Mr Berkeloy, for inspoction, F [ Melanosprra Iirebweta, Dur, and Mont. ), which is unfor-
some of tlh.!' fignres shown in Plate X, fig. 7, I was | tunately so rare that there is searcely move than a single
fovoured with the fllowing reply :—" I see no reason t perithecivm. There ave cases enongh where the division

why what you have drawn shonld not be o peenliar | is transverse and not crocial, as in the cise Just men-
development of the Fungus. Yon know whot strange | tioned.” In all my conceptions, however, respecting
transformations erystals nndergo when formed in colloid the structures in question, 1have sinee noting them, had
substances, and the spores or conidia of fangi put on as in mind the illustrations to Mr Lankester's paper,
atrapge disgniges. There are one or two cases in asei- | quoted below, beeanse horo are scen represcatatives
gerons fungi afler the fashion of those which you draw. | amongst Bacteria-forms, of most or all of the bodies
The most striking case is that of Sploria berbata, B, which T deteeted witlin the discased foot in India.

11

.
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possibility of such event, and the motile powers possessed by the last-named bodies would
aid in this result. But it is also obvious that, besides the openings of the sudoriparous
glands (or, as well, hair-follicles and sebaceous glands, in other parts than those named
above), any small artificial orifice, as puncture or abrasion, would serve for passage equally
well; and, in faet, not uncommonly patients attribute this disease to the prick of an
Acacia-thorn, &e. The soil of both field and lane in India, so invariably swarms with
decaying vegetable matter, and this at certain seasons in a moist condition, that one
can only wonder that the bare-footed native, does not far oftener become affected with the
fungus-disease.

In general terms it may be said, that the spores or germs of Chienyphe, however
introduced, become developed amid the tissues, away from light, but plentifully supplied
with oxygen, nitrogen, and other food ; and also favoured by moisture and a constant high
temperature. An early stage of their growth iz doubtlegs presented by the pink-coloured
streaks in the skin, &e., which were above described ; but the preecise relation of the
contents of these streaks, to the different forms of mature particles already diseriminated,
1z as yet only to be explained upon hypothesis, or, at best, by analogy ; and the same may
be said respeeting the origin from spore or germ, of the pink streaks themselves. As
discusgion of these points will be reserved for a note, supplementary to the last chapter,
I will here only remark that, according to the opinions of competent observers,' from the
spore of a fungus may directly proceed bacterioid bedies, and that as a normal process ;
whence it may be said that, from the spore of Clionyphe aceidentally thrust into the skin
of the human foot, there is formed by growth in this new nidus, not ordinary mycelium and
sporangium, but in ways already demonstrated for other instances, a micrococcus-mass or
zoogleca-form, such as is actually found within the pink-stains above deseribed. Subse-
quently, it i to be presumed that the ordinary cellular fungus-structure appears, and the
black selerofia; which may be regarded as possessing in themselves, sueh elements of
growth and continued reproduction, within the body, as they are well known to possess
outside, and under normal conditions. It is the particular stage of growth at which
inoculation from Chionyphe takes place, that seems to determine the pathological result,
namely, of seleroud or of malakoid particle: and from all that I know, in one and the same
loeality in Indin, nay, in the same village, one person shall have the melanoid, and one the
ochroid, form of fungus-disease of the foot.  Or both forms shall be the same, of which
two instances have come to my knowledge. Could future observation detect the
attendant conditions upon which these variations depend, how much light would be
thrown upon this interesting subjeet ! That fixed conditions exist, we may be sure; and it
is that our future groping after truth may not be wholly distracted, that I now venture to
put forth theoretical suggestions in this place.

Respeeting the commoner Ochroid variety of Mycetoma, it is not, on any theory, easy

! Hallier, Huxley, Fruh. Liiders, Lister, &c. : the last-
named anbhor in the 'Ql.ll.i-l'tﬂl"lj.' Jowrnnl of Microscopical
Seiemeo,” October, 1878, has deseribed as one mode of
development of hyphomyectons funguos, the SO
{eomnlin) shooting out sprouts of exquisite dﬂjiﬁ._-::,-‘
which break up into Bactevia; and the figures given of
this Dematinae fuecisgporvn (Anct), show ite spores to
have the thick, dark-colourcd walls, and a mode of

sprouting very much like the gemmules, or imperfeat
sporangin belonging to the selerotial form of Chiony phe
(., o witnessed in the human food, I hove before said
that delicate filaments have beem seen to procecd from
more than one voriety of malacotioid particle; buot
though their destination eonld not be traced, the cir
enmatanes may be mentioned as suggestive. (Vide
Plates X und XI, figs. 1¢ and 2.)
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to conceive in what form, the rudiments of its characteristic particles commonly exist
outside the body, or enter the human foot. True, on Hallier's hypotheses (to be after-
wards referred to), their germs may at some time be veritable fungus-spores ; but more
likely is the notion, that their immediate predecessors belong to the Schizo-myeceta of
De Bary. Thus, there is the fact that their minute structure appears to be very similar
indeed to that of such bodies as the Microcoecus-colonies of Hallier, or the Baeteria-
colonies of Klebs ;' and still more to that of such compact bodies as proceed from the
gpecies of * Bacterium,” whose growth was watched by Mr E. R. Lankester, and which I
have by the kindness of the observer, been enabled to directly compare with the pale par-
ticles of Mycetoma. The globose, deep-tinted and fine-grained masses to which I refer, are
not fully described in Mr Lankester's paper,’ having been noticed by him at a date

V4 Avehiv fir Experimentelle Pathologie nnd Phar. newed development arise just as from the Hrst intro.
makologie,” pt. 6. 1et b, 1873 ; in an article entitled duced germe,
“ Contributions to Knowledge respecting Micrococo,™ The pariicles figured by Klebs, in Taf. IV, fig, 10a
where the results of artificial caltivation of Microe, {yellow Micrococons-colonics), most of all, perhaps, re-
septic, amd Diphtheritizmnzeea, are given in much somble the “ Malacotin™ of Mycetoms; but I do nob
detail ; and itis shown that there are produced roumded intend to pursue this topie into details, which as get
mazzed, having a yellow eolour, such as present o very would be quite hypothetical.

considerable likeness to the slructures characteristio of
the Indian foot.dizease, There are ohvious objections to
this comparvizon being pursned further, in the absence of
specific information respecting the origin and develop-
ment of the lastnamed bisdics; bol as all facls benring
upon this subject are of interest, I have appended a
bricf abatract of Kleba® expovimonts. 1 note that here
the zooglea etage was not apparent ; tlat the original
Boetorin were motionless ; and that in varicus particn-
lars this pathological speeies differed in developmental
phase from the nermal ; and 1 add that this varintion is
of itself signifieant with respect to Myectoma.

4 Quarterly Jonrnal of Microseopical Seience.” Oot..
1873; *On s Peach.coloured Bacteriom — Baclerive
rubegcena,” . 8. This species was ineidentally fonnd in
the summer, and lived 411l the anbomn: b ocenrred o
jara of putrescent wator, nmd is described as spreading
similarly to Clhicugple in the Bombay specimens.  The
“ globose aggregates’ are figured as themselves jointng,
whenee result particles large enough to be visible as
specks to the unaided eye; some are as much as o5 in.
or more i dinmeter, and when perssting for more than
one year, they have a very dark deeply stained appear-
ance ; on aecount, too, of the minute size of the plastads

Summary of the appearances observed, in experiment, (grammles) forming them * wre. at first view, with a
during the development of Micrsgporon sepdivnm ;— quarter-inel r..hju.-cijuc-. hurdly to be recogniznl ag simlar
1. Proliferation siaris from rod-shaped, motionless in nature to the paler masses of larger homogenesus
parlicles (Bacteria), which prolably divide only length- bacteroide.™ This chservation is singolarly applicable,
wige; . and there result isolated, erossed or radiated I note, to the pathological growth, in which foo, az 1
elnaters of Bacterin. inkerprot, the suladivisen of ultioate |h1r15;'k'i lang Jowes.
2. Bubdivision rapidly proceeding, the individual par. ecovdeld so Far oz to leave only a finely granular stroe-
ticles dizappear, and there nrises o srannlar mass, whicl fure, Ay Lankeater's species lived nonder water ; light
at firsl [MrEREESEE & p&inteﬂ fortn, then under q"ick wias mob necossary to its gn'rwlln; artificial cultivation
gru‘vrth gih-u risg Lo iphemiﬂa] boddios . . . . guch R-'I.“'hﬂ. hiad not been successiial ] |I_'|.'1'!|l;; the elements asanmed
lar bodies efiher separate from the ohicl maes, or may o brownish Eint, *and this will tend to modifly the
arize froin detached germs. | napects of old crata ;" active movements wers not Been
3. A difforcnce in their contents next appears: some | in the commoner forms of this species of Bacterinm,
of the globules clearly being transformed in Bacteria. anmd, indeed. ooly cnee out of many varieties of shape,
eolonics ; while others, emaller and less numerous, ges &e,  Mr Lankester obsorves, * the series of forms which
quire & homogencons, dulllustred and yellow-tinted | ©have found in the growth of Bael. vub. leads me to sup-
appearance.  The most striking property of these “ yel- | poso—what has appeared probable to othor pevsons in
low badies™ s their approach in character to ameboid | resand to the Bacteria generally—that the natural species
colls, and the cconrrence of slow but distinet contractile of these plants are within proper limits ° protean.””
movements in them. . , . . And other remarks might be guoted, bat it will be suf.
4. The fourth stage consiste of the passage of both Boient to have indicated the divection of research which
kinds of bodies inte a bomogencons mass, in which geems most likely to lead to faller acquaintanee with the
neither pigment-corpusclos nor Backerinealonica aea subject in hand.
apparent. This process ieattendsd with the detaclment It is, T may add, satisfaetory to mysell to hava at last
of ndult Bacteria from e edge of the Intter, and their found tho type of structure to which may. 1o all appear.
gradual, thongh interrupted, approach io the yellow anee, corvecily be referred these hitherto anomalous
bodics, with which they blend. . . . . bodies fonnd in the onmnn discase. As s well known,
4. From this last-forwed plasmalayer may with re. no perfectly satisfactory interpretation of this character

e ——
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subsequent to that communication ; and being the result, it is supposed, of further con-
tinnous subdivision of the coloured particles contained in the * globose, gleogenous
aggregates,” which form so striking a feature in the development of this Bacleriumn
ribescens,  Probably, therefore, these more eompact masses represent the terminal stage
in the growth of the plant; and they may ultimately break up into Baeteria-like particles,
from which a similar course of development again begins. This instance is perhaps more
strictly comparable than the first-named, because it refers to a normal example fully
detailed, and presenting stages of growth with which not a little of what is observed in
the fungus-disease, may be afterwards found to correspond. Onee for all, T would state
that the presence of a Baclerivm, whether moving or motionless, in connection with the
early (or perhaps any) stage of Myeetoma, has not been demonstrated. It is therefore on
hypothesis alone that I am now procecding; the argument being that the peculiar Zoogleea-
forms detected in the pink-stains, presuppose the existence of Bacteria, whose isolated
existence might well indeed escape notice, under the circumstances of our pathological
inquirics.  The possible exception above noted, is the observation of Oseillatoria (¥) or
delicate-jointed filaments, seen in conneetion with a fresh-removed particle (Plate X1, fig, 2).
In short, the first-known trace of the entophytic growth, oceurs under a form seemingly
referable to a Bacterioid origin.

To what faculty is to be attributed the penetrvating power evidently posseszed by the
human parasite, is difficult to imagine, in the absence of all powers of movement in the
various kinds of growth already distinguished ; yet I note that the species of Bacterium
{or Micrococcus) to which for comparison reference is here made, were also motionless.
The pavent fungus itself—Chionyphe—displays, so far as I know, no tendency to burrow;
and this last cirewmstanee would point to the need of artificial aid in inoculation, unless
this event commonly happens at a stage of growth, when motile germs exist.

Not a few features of the fungus.disease become intelligible on the view proposed :
thus the glairy, slongh-like tissue or matrix in which the new growth is imbedded,’ may be
aseribed to the action of the parasite upon the normal textures; and, I think, the rapid,
painless progress of the tumour, unattended with much irritation, is, to some extent, due
to the living agency to which is owing, the origin of the swelling.

semting the sageclium, and baving no very distinet or-
ganization. The fleshy, gluiry, slough-like tissue fonnd
in the case of the woman in the Madura specimen (and

has Litherto been put forwird, ||:ud-] have since my late |
veturn Lo England, failed to get any real enlightenment.
I may add here that it was only by o sort of aceident

that my attention was divected to the writings above
quoted, and it arose as follows :.—=Wihilo in Norway, for
the parpose of studying * Leprosy,” Dv G. A, Hansen,
of Bergen, o most competent observer, pointed out the
poesible origin of certain morbid elements of that dis-
ense in the growth of Bacteria, at the 2ame time referring
to Klebs" articlo—the grounds of this conception being
nod without foundation in the fuct that setive Bactoria
may be seen in fresh colls divectly removed from the
living leprouws subject—and it was thus that I notieed
the similarity, which on subsequent inquiry has now
lal-fd:llllni'.. Tor iy, a 'n‘_"a.'l .

V1 formerly (First Memodr, 1260) stated my impres-
siom that the fungoid particles portaining to the Ochroid
(and possibly also to the Molinoid) variety of the disense,
“will eventually be found to lelong to that order of
Fungi {called by Payor Myzospore] in which the spores
arise in the widst of & wucilaginous substance repre.

probably in all others of the kind when fresh), may
vepresent the little orgunized myeclinm. The spores
are said by Tulasme to arise by nuclsi in this moas;
they are often brown or black, and in some speciea ave
grouped in six or eight, so a8 to resemble compound
ApOTEE. . . . . . One of Payer's hgures (Thecaphora
deformans) might represent the chief characters of theae
spores,  This order of Pungl, according to the author
named, includes most of the entophytal fungi, and is
represented by the bunt, or smut, of cur eereals, or by
the ergot of rye, &e.” It is in deference to the opinion of
Mr Berkeley, that I have desisted from urging more these
early views of the character of the infecting fungus of
o, in Indin; but it still appeears to me that they should
not b lost siglitof in future deliberations, if only beeause
the natural, or normal, history of these lowly organisma
ie still open to much elucidation.
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Commencing at some points upon the surface, the entophytic growth proceeds towards
the deeper parts, and the whole mass of the foot may so be traversed; and as well
adjoining parts of the leg itself: then, sooner or later, the growth tends towards the free
surface of the skin, and by irritation of the deeper layer of the cutis, vesicles are caused,
such as arise by the corresponding approach of the Guinea-worm on its way outwards;
their rapture produces, and leaves, the peculiar apertures above deseribed, and here escape
the matured products of plant-growth. The soft, elevated swellings of the skin, or
abzcesses, so-called, may be regarded, perhaps, as but exaggerated vesicles; and they have
the same relation to the deeper-seated processes. These latter are attended with some
irritation of the tissues, which leads i those of the integument, to firm edema and even
hypertrophy, which may be considerable; the museles in the course of the branching,
fruit-bearing tunnels are necessarily destroyed, and they are also wasted by disuse: the
liganments and terdons longer persist, these and the fibrons aponeuroses, probably to some
extent influence the direction of growth, but this does not appear of the bones, which
frequently suffer to a large extent, and sometimes, I have thought, by preference: in all
the last-named tissues, the attendant vascular irritation is slight, and not to be compared
with that due to ordinary foreign bodies, or the more heterogeneons morbid products.
The structure of the tubes, tunnels, or cavities in which are lodged the growing fungi has
been already described.

I have, too, remarked that inoculations of the foot may be single or numerous, direct
or consecutive ; but in all cases, may here add, it occurs only at the surface as a fresh
starting-point, for I never remarked any growth amongst the tissues which was wholly
detached, or which could not, with due care, be traced to be in direet continuity with
other formations, or with the skin itself; every one of the masses being thus put into
communication with the free surface or exterior of the body.

It is certain that a period of incubation must intervene, between inoculation and
return to the surface, of the spreading growths ; should the germs pass deeply inwards,
such period of hidden development and extension may be prolonged; yet in no instance
could it be eertainly defined, beeanse the date of effective inoculation—the first essential
factor of reckoning—was wanting. The point is one of interest, but is not clucidated by
experiment or observations made on growth outside the body: that there is, besides, a
seasonal period of exacerbation in growth, may be surmised, but this is not yet certainly
known. The parent-fungus (Clivagphe Carteri) grows only at one season (as will afier-
wards be demonstrated); and, as I have above said, the habit may not be altogether lost in
its pathologieal phases. The Guinea-worm parasite periodically appears.

The present observations apply to both varvieties of Mycetoma, and, so far as 1 am
aware, no essential differences exist between these as regards the general characters under
consideration.

Respecting the suceessive stages of growth of the entophytes of Myeetoma I have
little to say, in the absence of more complete observations than those above recorded. It
is, however, a very singular circumstance that I seldom succeeded in detecting fungoid
particles, of any kind, presenting signs indicative of suceessive stages of growth. Thus
the smaller black particles were the same in structure as the larger, or if changed, the
differing portion was clearly a further development, rather than a preceding stage, of the
sclerotioid body. I here refer to the observations recorded at page 69, and illustrated
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in Plate IX, fig. 6. And as regards the pale, soft particles, I cannot from positive
knowledge state the precise manner in which they are formed, having never detected other
than obscure signs of the preliminary stages of development, or phases prior to their
termination in the production of the almost structureless globules already deseribed ; and
yet such stages must oceur, on any hypothesis of their origin. So much as is known, I
shall presently state in full.

I have, however, mentioned isolated cbservations on the structure of the dnvesting
membrane of these growths, which should be here referred to, because it i8 & priovi not
unlikely, that there might be found the nidus whence they sprang; and it was soon after
making these researches, that I attempted to deseribe the growth of the sclerotioid particles
as follows (2nd Memoir, 1861) :—* The large brown spores by germination produce the
mycelium from which the brown cells forming the mass of the fungus arise; amongst
these the large eolourless eells are developed, some of which sprout at once into fibres
terminating either in other colourless cells, or in small brown ones, the inerease of the mass
being thus provided for; others are probably converted into the large sporves.! Adopting
this view, the smaller fungus-particles are detached growths either once adherent to the
sides of the camal or comstituting the outer layer or rind of the larger masses. These
latter comprise the entire growth, their central part being composed of the radiating
fibrons myeelinum, and their cortical part of the organs of fructification. Accordingly we
may suppose that growth commences in the walls of the canals to which the spores become
attached, or perhaps in the formation of the large particles they sprout unattached: in
whatever mode 1t takes place the process iz most active, for no more striking, almost
wonderful, sight ean be seen, than the eanals and eavities forming the bulk of a Mycetoma-
tous growth of the Melanoid variety, when they are erammed with glistening, jet-black
particles. passing on their way to the exterior of the body.”

I now (but very briefly in this place) advert to the mode of growth of the pale, soft
particles, above termed Malacotie. It bas already been intimated that nothing eertain is
known touching their origin or even true character: still an opinion has been proffered,

e — e = e ——————ee i ——— = - ——

Vo TF we bring a vegetating Mycelinm of the Mucor tubernnees, which Azing themselves with o narmos boads.
ppuecdn inte a medinm which contaings the necossary seom bécome round vesicnlate colls, and on which the
nourishment for it, bot is enclosed from the fies air, the game sprouts which cansed their production are repented
formation of sporangia iakes place very sparingly or nok —formations which remind us of the lingue of formenta-
af all, but the formation of gommeles is very abundant. ticn which we will describe further on, and which will
Bingle interstitial picces of the twigs or even whole b called globular yeast, Among all the known forms
x}'s-.'l.q'lusk -:rF ln':l.:n,']:ru, Feh Ll nn—r.ﬁ!h'ﬂ 'u.'iﬂ: il 1'i:|:"|1 EToasy u‘fgfmr.lm!r'ﬂ. Wi ﬁml i 'L'ul'i.l:l-j which are :i1l1.¢‘ﬂl'h.'d'll-lmr_'|‘",
protoplasma; the short pieces and ends arve bounded by all of which ghow, when hronght into & normal condi-
partitions which form partienlar, often tun-like or |  tion of development, the sume proportion and the same
glolmlar cells, while the longer ones are changed | germination as those we firet deseribed . . . . . these
thirough the formation of eross partitions into chains of |  gesowswles, brooding eells, resemble snoh vegetable buds

similar colls; the latter often attain by degrecs strong
thick walls, and their grenay contents often forms itsell development, after the organs of vegetation are dead, in
inta inmamerable deaps of 0 very resalar globnlar shapa, order to grow under suitable circumsiances fo new
and of equisl size. Similar appeamnpees show themselves | vegetating plants; s, for example, the bulbs of onions,
after the sowing of spores, which are eapalile of ger- L Quoted Drom ‘Quarterly Gurman Magazine,’
minating in the medinm already deseribed (i e, a solotion Borlin and London, 1872, No. 2, p. 3. On Mildew and

amld aprouts of fifaseous plants as remain capable of

af augar), from which the air is exoludod,  Tiihor short | Fermentation,™ Ir_]' A de 15:‘“‘_1?—[!1-11 F.lhj:]iﬁh [ eiEE
germinating utricles shoot forth, which ason form them. utiom, not always quite intelligible) ; with reference io
pelves into rows of genwnaler, or the spoves swell to the large thickwalled and often decp-tintad cellalar

large round bladders filled with protoplazina, and shoot | bodies termed © spores”™ in the text, but probably of the
forth on vavious parts of their surface inanmerable pro. nature of tha * gemmules ™ here described.
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and not inconsistent with this, is the earlier view which I took, as thus expressed in my
Seeond Memoir (1861):—*1 am still inclined to view these pale, soft bodies as having
originally had a distinet cellular structure, and having subsequently undergone dege-
neration : in favour of this opinion, is the actual occurrence of particles similar in appear-
anee, position, &e., which unmistakably possessed such a strueture; and besides, in this
instance, some of them were seen passing through the degenerative stage, traces of a solid
fatty fringe being visible around their exterior™ (see Plate X, fig. 17). Reference is
here made to a single specimen, respecting the general value of which I am more than
ever disposed to insist. On the assumption that Bacterium (or Micrococcus) forms, are
intimately and even essentially connected with the fungi proper, it can be understood that
the little bodies which were found in the foot of the woman whose caze is deseribed at
page 8, had passed into a certain stage of development while within the foot, in
suceession to the gleogenous, colony, or more compact phase; and from them it was
ascertained that Chionyphe might spring, outside the body.

In these same particles, whose general size exceeds that of the Malacotia proper, I
noticed appearances which seemed to show how the erystalline envelope might arvise, out of
the fungus-substance itself.

CHAPTER III

Revegsiox 1o Nonuar Tyee, 1OTH SPONTAREOUS AND INpUCED. THE ADVERT oF CHIONYPOE
vrox THE HuNcus-particLes oF Mycerowma

Having now considered the first appearance, and possible mode of growth, of the
parasitic entophytes within the human body, I pass on to describe what oceurs, when these
pathological products are allowed to germinate outside the foot, under cirewmstances
both natural (as they may be termed), and artificial; the result in either case being identical,
namely, that both the commoner kinds of fungus-particles revert to a parent-species, which
15 the same for both of them.

I will first narrate the facts at my disposal.

1. Spoutancous development of Chionyphe Carleri

(#) The foot apperfaining to the case of the woman deseribed ab poage S, which was amputated in
November, 1839, was placed in water to be macerated, and the boille with its contents put aside. In May,
1861, the specimen was found to be partly covered with a crimson-eoloured mould which had made its appearance
some time previously, decompasition of the tizsues having but slowly proceeded.  When observed, that portion of
the specimen remaining uncovered by water was on its surfiee most deeply coloured, but other parls also, and
even the sides of the bolile, to some extent, had a colour like that of fiesh blood. The new growth oaccurs, 1
have noted, in spots of various sizes, from a mere point to a pateh baving o dinmeter of balf an inch: its
superficial surface (containing the organs of fructification) is of a deep purple-lake colour, is irregularly lobu-
lated, and when examined with a lens, is found to have seatbered over it numerous light-coloured and sphorieal
bodies, which impart an appearance comparable to the fungiform papille seen on the tongue of a healthy person,
The thickness of the patches varies from about o to } inch: in the latter case their consistence is distinetly
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fibrons, and they tear readily in vertical direction: superficially, is a floceulent, crimszon layer, in which are the
spherieal bodies (vesicular froit) ; next follows a pale tough material, having a somewhat flocculent, and
irregularly lobulated appearance, and forming about one fourth of the thickness of the whole mass, the chief
bulk of which has, however, a buff tint becoming tinged with red above; and the lowest stratum is thin,
with a lighter tint than the rest.  The edge of the patelies was generally indistinct, but in the thickest part it
was erenated.

The minute structure of the crimson mould is figured and described in Plate X1, fiz. 1 a to g. Respecting
the tizmues of the specimen, it was seen that the enticle of the toes and sole of the fuot, and the exposed surfuce
of the section, exhibited the deepest colour, which much resembled that of a elot of blosd: the cutis beneath is
filso of o deep red tinge, but this seems to be due only to staining of the part, and the adipese and other tHsanes
lying immedistely beneath the divided surface of the section are similarly stained red. On minute cxamination
it: was found that the deep red stain extended through the cutis, but was lost in the subjacent lax tissue; it was
of uniform tint ; the papille of the corium were not altered in form or definition, they were tinged as the rest :
ne fungus-elements geemed to be present in their substance ; the whole became clearer on the addition of acetic
acid, but the red tinge was here very evident still, and no spores, &e., could be anywhere detected, though
searched for with care: vessels and nerves, as usual, were seen in the papillm. The cuticle was entire ; its epithe-
lial scales were stained yellow, and intermized were spores and nucleated eells; besides wero seen a few filaments
which were delicate, branehing, and occurring in clusters. It is apparent that this new pink mould is strictly
limited in its growth and extension to the surface of the specimen, and nowhere does it show a tendeney to pene-
trate the normal textures of the foot, or to assume the form of globular masses,

(%) Another specimen of the pale, soft varicty of the disease received from Bhooj in June, 1562," had been
put into a bottle with some fresh spirit, and the bottle being tied over with paper, was put aside until the
month of August. 'The spirit had then partly evaporated, and o port of the specimen was thus left uncovered ;
this was observed to have acquired a reddish tinge, and soon after there appeared a thick layer of erimson mould
similar to that before seen, and this was specdily covered by a close, white, flocenlent layer. The new growth
is confined, I noted, to the surface along which it is spreading, ever bone, Aesh, and skin; it maintaing no
definite or invariable connection with the pale, soft particles, but sccms to spring up occasionally in isolated
gpota. A thin layer seraped off the skin shows fattened cells of the epidermis covered with the growth, which
congists of large, branching filaments, irregularly septate, and containing numerous oil-globules of various sizes ;
appended to some of the lateral branches are spore-capeules of small size and light colour, the contents of which
are not very distinel; some appear to have thick walls; terminal dilatations of the flaments are seen which
may be supposed to bo incipient capsules. The red tint is owing to colouring matter generally difused. No
apores are visible. The white '."Pl'l"l""tJ.' laver ia mmponed of filamenta like the above, with very few sporangia ;
in one or two places, groups of reddish maszes, composed of refractive, round or oval bodies, were seen, which had
something the apprarance of an aceumulation of speres, but may have been a collection of oil-globules escaped
from the end of broken tubes, sinee neither their form nor size were regular,  In the deeper placed part of the
red growth, Eie spore-capsules were very plentiful, and even flled with fully formed spores of regular oval form ;
the colouring matter was here, too, not limited to certain structures only. A sketeh of this pink mould was
made, but as= it L‘M(‘ﬂ}' resembles that in Plate X1, fig. 1, which was taken from the last-deseribed upﬁ.'ihren,
it meed not be here introduced, [ |_n|,|hm-||u1:-ul|y,, alsg, examined this new gmwlll. {Fur., 1562), and found in
addition to some still persistent structurcs whose import is unknewn o me, a globulur body, or cyst, containing
a coloured and a colourless vesicle, tozether with numerous small globules, the whole resembling an imperfectly
developed eporanginm with its spore-like globules as well as peculiar vesicles, and heing evidently comparable to

! The foob nrvived on June 26th, and was lemporarily
put aside, I bhave po note of its minute examination,
but of the wature of the specimen there was no doubt
whatever., The fall«:nwing is the history of the case . —
Harkha, a Hindoo cultivator, aged 30, native and re-
wident of a village in Wagnr, bas disease of the right
font; eays that nine years age he was hurt on the sole
of his right fool by a swell stone ; this was followed by
some swelling and hardening, which slowly bezan to
increase by extending inwands. A year after thia,
another swelling made its appearance on the outer side

of the foot ; both tumonrs began slowly to inerease, and
in abaut four years they became painfil and burat, one
after the other, febrile symptoms being attendant.  The
matter discharged from the openings was thin, and it
contained white granules resembling mmstard seeds.
After this the swellings continued to gradunlly incroeass;
now and then leeoming painful, bursting and dis.
charging particles a8 above deseribed, It is thus that
the tumefactions have attained their present size. (Notea
of Mr 5. Hemraz.)
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similar bodies found in the pink stuins in the skin of other specimens : no indieation of a stalk was perceived.
Fide Plate X, fig. 7.

That the red mould described above, was identically the same in both instances is
undoubted, and there are other common features which merit notice ; thus, the new
growth appeared only at a certain time of the year, which, for Bombay, may be regarded
{other facts being corroborative) as the close of the hot season and setting in of the rains,
or from April to July or August; its duration is then a limited one, and it seemed to die
out gradually. Many details respecting this mould may have yet to be ascertained, but
that it originated in the pale, soft particles eharacteristie of one form of Mycetoma, is an
inference of the greatest probability ; for although it would have been impossible to demon-
strate this, in the instances under notice, yet there is the negative fact that upon no other
morbid specimens, or other kinds of soil, exeept those mentioned, did the pink mould make
its appearance ; and the evidence from experiment, as detailed below, is sufficiently
confirmatory. The Chisnyphe (for such it is) was limited in its growth, to the surface of
the substratum upon which it throve, extending, however, to neighbouring surfaces, where
air and light were equally abundant : no approach to the characiers of the peeuliar
particles found in the affected feet, was anywhere noticed; but thiz is a cirenmstance which
might have been anticipated, beecause the red mould results from the normal mode of
development of a parent form, which gives rise to these particles only under the abnormal
conditions of growth oblaining amid the textures of the human foot.

It should be noticed that in both of the instances above recorded, the spontaneous
development of the pink mould took its origin from the more common, pale vaviety of
Myecetoma; and it may be added that in one ease the liguid medinn was water, and in
the other diluted aleohol. The locality in which both the bottles were placed, was the
dizseetimg-room at Grant College, Bombay ; and close by were numerons other “speeimens”
m similar bottles, in which, however, this mould did not at any time appear.

There 15 wonderfully hittle sinnlarity in appearance, and general characters, 1 may
here remark, between the luxuriant pink mould above dezeribed, and the light-tinted, thin
and seant growth, which is deszcribed and figured by Thienemann as belonging to the
other known forms of Chionyphe, oecurring in Europe, upon melting snow, at the close of
winter 3 but the identification of this new lI:'DIliE'.ll z:lu':_'il'z-t must yet, for the present, at
least, be regarded as valid.

L ;lr'i'iﬂl';iﬂ' Jr‘[‘r!fﬂjinu’*ut if.l" {T;finf.lﬁ;lhuﬁgr Cavteri.

Notices of the fullowing experiments have been preserved :—

(o) Ow the day of amputaiion (Oct, 3, 1859) some black puarticles taken from a fool were placed in cotton
soil,! moistened with animal juices and enclosed in o stoppered bottle, which was left unopened for two years and

' Tiws early experiment was mwde with a view of and lacer still fungus-lnments; bt o particolar
testing a prevalent epinion that the disase known as deseription was preserved of cither, as the pavent monbid
“ Madora Poot,” &c., was more prevalent on colfen soil of Mycetoma was not known at this time.  Experiments
than elaewhere {.W'r undie, . ﬂ!l:l. Ine S-l'lhl,l'“|1’.u-|'l 15430, willy |||~J;u.|i'ru veriilta may be looked for if wade ot o
I reecivisl some coiton 0l from Madura (kindly zent season of the year when the wormal development of
by e Wilson}, which was Toumd s be of o dork colowr Chiowyphe does not oecur, 1 afterwards exomined o
and tolerably oniform, granulie consistence; it wae similar epecimen of eotton soil from Guntoor (also in
composed of black frinlle monbd intermixed with small ithe Madrms Presideney) with equally negative results,
pariieles of gquarts, which lhave sometimes a veddish Future experiments may bave to be more intelligently
tinge, No more is to be seen by ald of o lens except conducted than wore these; yeb s Chisanplie O, prevaila
minute sulicles imbedded in the omus.  Thiz soil was o oA leer medin thean cobbon soil, zenrch and trial shonld
moistened nnd kept nt o tolerably uniform temperatnre : ik B Dimited Lo seruting of the latter

afverwards some yellow, slimy masses were obeerved,
12
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pine months, i ¢ until July, 30, 1862, when it was found that a thin reddish film lad appeared on the still
moist surface, like that notived on the surface of salt-pans in the marshes near Bombay. This film, T note, is
made up of minute red particles, just visible to the unaided eye, which present on further examination coloured
cells with a narrow, colourless wall, identieal, T suppose, with the cells of Palmelle. The fungus.particles bad
undergone seme slight change, and in the drawings which 1 have preserved are delineated some orange-coloured
bodies which had appearcd within them ; but as the pature of these structures was mot obvicus, 1 have not
reproduced the figures: it is in my notes that ibe addition of fodine did not produce a blue tint in cither black
particle or oronge spore-like bodics.

(¥} Seme black particles were at the same time {Oct., 1859) placed in rice-paste, moistened and corked up :
all remnined unchanged till July, 1562, when on opening the boettle and removing its contents into an open
plags-cell, a ved wowld speedily made its appearance and spread Inxurianily: it bad not, however, a clear
conneetion with the fangus-particles, but seemed to spring up independently of them upon the rice, wherever
this was exposed to the air. Such is the statement in my notes, yet T now think that there existed the connec.
tiom here not detected.

{¢) Experimenis made with the same black particles |:|:h'('|] in water only, did not J.'[n.-ld any resulia of
moment: they were made at a later date, viz. August to Seplember.

() Black particles were faken divectly from the foot amputated at Bombay on Sept. 26, 1561, aml placed
in gome moist groumd rieg; and others were put in water: in both instances they remaived unchanged durivg
the following few months ; but under date April 3, 1562, 1 note that a2 reddish tinge has for some time been
observed in the rice-starch, which all this time has been kept moist, and the colour is now very distinct, being of
a bright erimson hue in some places ; it bas exactly the same appearance as that observed in the red mould of
the bottled specimens.  In one or two cases the starch was allowed to dey up, and a white mould has appeared
in them. The black particles have remained unchanged, to all appearanee ; and these red stains do not surreund
them, but may epring up weconnectedly.  On faking out a black particle, it was found to be covered with the
rice rather closely ; but this latter could be removed, leaving the former unchanged. Esamination with the
microseope shows, too, that the particles had undergone no change, or perhaps theie constituent eells were rather
withered or wasted.  Cloaely invested by paste in which the new Micor luzuriantly grows, it appears sometimes
as if its filaments sprang from the black particle; but this was not 11||miutak;‘|.hl}' sure, as the APPEATANCE Wild
always explicable on the assumption of bits of the rice, and mucor, still remaining adberent. The Glaments of
the new growth measure 5% — 5350 in. diam. : capitulaare seen of all sizes at the ends of the filaments . . . .
gome are Hiled with minute, erimson geanuleg, giving o colour to the mass, but the Mucor is abundant when the
colour s not evident to the eye. Portions of the cuticle of the secds of the rice are also to be seen, of a
yellowish tinge, which may aid in producing the general colour: raw rice was wsed. Supposing this Mucor to
give rise to spores having the propertiea of Awweela, or supposing the spores of this pathelogical Fungus to give
rise to such motile organisms, it can readily be explained why the red colour should apprar ab widely separate
proimts.

At the time the above was written, I was not aware of the real conneetion of the pink
mould with the fungus-particles of Mycetoma; but [ prefer to alteration, allowing my
notes to remain in their original state.

() On Aungust 20, 1562, the following experiments were made in elocidation of the view at that time
become apparent, of such real connection:—
Aug. 29.—1. Tut into some rice-paste fragments of the black fungus (1861).
2. Put rice-paste only.
#. Put into a larger glass-cell another fragment of the black fungus which bad been kept dry in
a box sinee 1559,
Bept. 18.—Examined :
1. Only result s growth of o brownish mould.
2, No result,
3. No result.
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Sopt, 20 —Again examined :

1. Mo result.

2, Has now dried up without the growth of any mould : there iz a suspicious reddish tinge in
one part.

#. Covered with a pink growth, which haa all the appearance of the red monld ; it has grown
equally and spread everywhere, but at its commencement had no more apparent connec-
tion with the unaltered black masses, than in other enses,

(f) In July of the same year other experiments were made with fresl particles taken from the foot
amputated in 1561 ; they had elenrly sprouted in some instances, and I have preseeved some rough fgures; but
as it happened that the specimens were lost, I need not make further remark here.

In all the above-deseribed experiments, the Sclerotioid particles characteristic of the
Melanoid variety of Myecetoma were made use of. 1 have recorded all the facts at my
disposal, in order that an impartial opinion may be formed as to the connection of the pink
mould with these morbid bodies. In my own view, the positive data ontweigh the
negative, because the conditions adverse to reversion to the normal type are more likely to
prevail than ave favorable conditions, under the eirenmstances of the experiments quoted.
Should doubt yet remain, I would refer to the emphatie testimony of the Rev. M. J.
Berkeley and Mr H. J. Carter, mentioned in the Appendix; and as to future trials, would
draw aftention to the necessity of observing seasonal conditions.  The dormant vitality of
the black particles (selerotia) is persistent, as 1 have just shown, for at least three years.

Respecting experiments made with the pale, soft fungoid particles (malacotia) of the
ordinary variety of Mycetoma, I had not in Bombay more than one favorable opportunity
of pursning the subject. 1 now refer to the case of the young man dezeribed at page 10,
and the following notes were made at the time (1862) :—

(g) Nest day (August 10), ook anather oehroid particle; saw ogain on the edges some very delicats
filaments, too small {under the magnifving power of Jan, abj,} to be measured, branching and curved @ looking
like strings of Oseilfaforioc (30 1 note), but not moving, and seen before, i e immer]ialcl:.r after amputation.
They are not like the fine crystalline fringe, which generally nssumes o straight parallel or radiating disposi.
tion. Tn Plate XT, fig. 2, are the illusteations. My notes continue: these delicate filaments were more
abundant on the second day than the first; they persist after the addition of the strongest re-azents, and their
true pature was wot at the time apparent te me, 1 wow think they may have been Feplothric-hlamenta
proceeding from the pariicles.

(4} Experiment, Put some of the pale, solt particles taken from the same foot into a little boiled riee (1) ;
others on moistened sand (2) ; also placed some plain rice for comparison (3). Date Augnst 10, 1562, being
the day after amputetion of the limb. On the 20th, 1 note the plain rice is covered with mould of buff and
grevn colowr ; wo appearance of the red mould. That rice in which the particles were put, has just a teace of
yellow tinge, but no alieration is noticed in these bodiee,  Om the 250k it is remarked that No. 1 has for the
last doy or two shown a red find, and that there is now o distinct growth of this eolonr : further, in examining
one of the particles having a reddish ting, the origin of the new srowth seoms to he cloarly traced to it. See
fie. 3, Plate X1.  On August 20th No. 2 had shown no change, and No. 3 had wholly decayed : further note
of their appearanes was therefore discontinned, At this date, it is now observed that the pink mould in Nao. 1
had ceased to spread, and that other moulids were appearing,

As to the value of the observation that the red mould (Chicuyphe Carterd, Berk.)
could be traced directly to the central body of the fungoid particle, those acquainted with
the delicacy of these investigations, may differ in opinion : I vecord the appearances only.
If, however, the conjoined series of fact now related, be regamled as conclusively
establishing the conneetion of the red wonld with each vaviety of the faugus-particles—
and such is the interpretation of data, similar and not more precise, which is maintamed

—



99 CLASSIFICATION [smer. v

by very competent and independent observers—then a most interesting feature in the
natural history of Mycetoma, will have been elicited ; and one which, inasmuch as it
furnishes a clue useful towards search for the parasite in its native soil, may, as well, be
regarded as possessing some practical import.

I am free to own that, at first, I did not appreciate the significance of this new,
tinted growth; bub afterwards, on learning the opinion of Mr Berkeley, that the
“ peculiar mould is, it ean searcely be doubted, the perfect condition of the species;” and
on vepeating some of the earlier experiments with the results now stated above, 1 do not
hesitate to express my comviction that the normal and the pathological growths are
essentially related to each other. This topic will, however, be more suitably discussed in
Chapter 1V ; and to proceed, the addendim below will serve to supply other details
completing this part of my subjeet: it contains notices of the place in elassification to
which the new mould is to be referred, and, as well, the terms of Berkeley's identification.
A certain amount of repetition is unavoidable, but in the present instanee, this circumstance
hardly affects the value of independent, confirmatory testimony.

Addendiem.

The following are the original remarks of the Rev. M. J. Berkeley (* Intell. Obs,," Nov,, 1862, . 250 aee
Appendix), which appear to express the grounds upon which that eminent naturealist proposed the identifieation
of the Pink Mould above deseribed.  * The fungus resembles closely the genus Wieer, but there ia no columella
in the sporangium—a eharacter which accords with Chisnyphe rathee than with Mucor. Tndeed I do not see a
single character in which it differs generically from l:'hiun.rphcl uit.hough the two recorded specice occur only
under smow. It is very possible, however, that the preoper habitat of our fungus may be upon damp =0il.
It consista (a8 noliced in experiment) of o thin Glamentous strabum spreading in every direetion over the paste,
g0 ag to form little slightly raised patches.  The threads, which are about 1-5400 of an inch in diameter, are
more or less branched, and contain masses of gromous matter which give them an articulated appearance,
These masses pass from a bright vellow into red. Short lateral branches from the mycelium give rise to o
globose aporangium, which at first containg o single nuelews, bot as it Erows exhibita different phases of coll.
fargmation, and I'.iu:'lll:: gives rise to short sub-fusiform spores, each of which containg a nueleus or oil-globule at
either extremity. The sporangia, which attain sometimes a diameter of 1-400 of an inch, like the mycelium,
chauge from yellow to red, but some apparently are colourless. The spores when ejected germinate very rapidly,
giving rise to fresh threads, which are at first perfectly straight.  Some of the theeads of the mycelium, and pro-
bably the younger, are distinetly articulated, and in this case there is uniformly o nuclens or oil-globule at the
upper extremity of each acticulation, near to the dissepiment. The sporangin aro sometimes covered with a
network of threads, the exaet origin of which is at present obscure, but the same appearance ocenrs in Mucor
stolanifer, Uorda, which often accompanies ouwr Chisagphs in the paste,

The species may be characterised a8 Cntoxvene Cantent; dyphosiwale er albe faeo rnbrogue ;. sporangiis
domarm eoccineis; sporie breviter fisiformibue

According to this definition the parent mould, or normal form, of the formidable Bastern entophyte, whose
history and ravages 1 have endeavonred to describe, would occupy & place in the current claasifications of the day
which may be thus cxpressed .—

L. Class : E O L
I1. Order . : ; : . Physomyectes, Berk,
IIT. Bub-order.
{ Fumily) ¢ . . . Mueorini, Fr.
IV, Genus m X ' - y {-“fongpﬁd‘, Thien.
Y. Speciea . : i . . Carteri, Berk,

Respecting the illustrations which are appended to this Memoir, it may secm fo some readers that my
figures do not altogether correspond to Berkeley's definition and descriplion ; yet they were atrictly copied from
nature. For my own satisfaction I forwarded to that gentleman the drawings of the pink mould, which are
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repreduced in Plate X1, fige. 14—y, and was favoured with the following reply :—* I think it (this new growtls)
is undoubtedly Chionyphe Carferi. In Ascoplora elegans you have two different forms of vesieulur fruit on the
sme stem; and 1 knew of ne limits to the vavistion of fructifieation (ineluding conidia) in the same species.
Many moulds are undoubtedly mere states of higher Fungi, but such Fungi as Meeor and Ascophora, if forms, are
probably forms of Saprolegnia.  This latter notion may be worth consideration, as the fungus-disease might pos-
sibly be indueced from spores of Saproleguia in stagnant poeols.”  ({Letter dated June 28, 1873.)

As thus defined, Clionyphe C. has not yet been found apart from connection with the pathelogical products,
or in what may be termed its natursl habitat ; but, as Berheley observed, this circumstanee need exeile no sur-
prise, nx o little attention has hitherto been paid to the minwte fungi of Iodia, and further observations will
doubiless demonstrate immediate connection of some of the latter, with this dizeasze,

It has been above shown thot, while still retaining every essential character, * Mycetoma' occurs in widely
distant regions of the peninsula, and therefore under very varying conditions of =soil, vegetation, and degree of
moisture : and this cireumstanee is, for me, indieation that either Chionyphe is o very wide-spread plant, or, as is
not unlikely, the species is a *protean’ one, and capable of existing in forms which do not readily attract
the eye, so much as does the remarkably deep-tinted and luxurisnt mould, which is produced wnder conditions
alrepdy ascertained.

Lastly, I Lave, for further elucidation, extracted from the oviginals, and summarised, the following particulars
respecting  Chioayphe :—Thiz genws included, until now, only plants growing upon melting snow. The first
notice of it is contained in an article published in the * Nova Acta physico-medica Academin Chsares
Leopoldino-Caroline nature curiosum,” tom. xix, Breslan et Boon, 1539, and entitled “ Ubcr ein neves
geschlect von schneepilanzen Chionyphe Schneegewebe, von Dre L. Thienemann.”™  The genus iz therein stated o
contain three spegies, namely, one found in leclond snd two in continental Borope: it is deseribed thus . —Tila
libera, articulata, hyalina, dichotoma, dense sili implicata, in mve superficie erescentia, apice sporis valde
intumeseente, gices statu capitulam formante,  Hoe penus Algis conlervoideis Ag. adnwnerandum . . . . .. |
add a few other details . —All the species hitherto known, grew wpon melting snow towards the end of the winter
season, and doubtless sometimes the plants arise in connection with the dung of amimals, &e., but at other
times, they seem to spring up spontancously : they grow quickly, and spread more or less over the snow in the
form of a thin film, which soon after ia dizsipated. Thicnemann supposed it likely that the plants imparting a
red colour to snow belong to this genus, but the latter does not include other known colouring plauts, and totally
differs from Profocoecus.  The spore-capsules are cither groen or brownish-green, or brownisheped ; amd the
mycelinm is of a pale green tint. The appearance of € dewsa (which might be regarded as coming nearest to the
Indian species) is, 1 note, that of minuie brownish or reddish dots, on a thin, Aat web of light brown bue.  The
common mode of development is thus indicated by Thienemann :—The globular spores become elongated and
divide; they assume a grecnish tint; the process of division (which is aceompanied by an active meovement
amongsk the gmuular contents of the tﬂ'llﬂ_} continues for o Eimve, and ﬁ“:lH_',.‘ the terminal cells L':;J_lmul il
vesigles; the molecules which these vesicles contain, enlarge and form smaller vesicles, which fill the primary
capsule ; when mature, the capitalum intwe of the spores acquires a deep brown or reddish eolour,

What other phenomena may be seen in the development of Indian species may be learnt from the more
recent observations of Berkeley and Carter, as quoted in the Appendix: I have nothing of my own to add on
this point.

Nobe,—Respeoting moulds which may appear in con. tained a fluid in the intorior. 5 An irregalor Aattonsd
nection with Myeotoma, the following memoranda may | mass of yellow colonr, eovering a space of two or three
be added from my note-book, A specimen of the first square imches and slightly raised ; it was formed of soft
variety of the dizease ampuiated at the J. J. Hospital filires running mostly inone divection, and aving amidse
in Beptember, 1561, hod been then plweed in spivit, and | them enps in which is contained a smooth globualar hend.
latterly became only partly covered with the preserva- | Outlines of all these forme have been kept, but need not
tive fluid, when (February, 1862) it was woted that for | be here veprodoesd. Lo addition, a great part of the sur-
gome time previously, several kinds of mould had | face was covered with a white monldy film; bot fovther

appeared on the ont aurface only, of the specimen, and
of these the following varictics were specified :—1, A
globmlar black mass with o mammillated or convoluted
supface and measuring about half an inch in dinmcter,
2 Beveral similar masses of a white eolour. 3. A
smallor flocenlent wiite somi-spherical mass, 4 A saeall
fattened yellow bag: all these were hollow, and econ-

minute expminsiion was not made, nor the divect
conpection triced of any of the above with the blagk
fungus-particles of Mysetomn, This specimen was pat,
like othors, in the dissecting-room at the Grant Colloge:
and the season of the year was, it will be notiesd, later
than that ot it which the pink mould appears,

-
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CHAPTER IV

Rerarions, axp Co-peration wirn Cuwoxyear, or vag vanriovs Kixps or Fuscus-rantiones
HITHERTO XoTWCED 1% MycEToma.

This subjeet is yet involved in obseurity, for independently of the fact that due
attention has hardly been paid towards detecting other forms, and intermediate stages, of
erowth of these bodies—whenee results a dearth of materials snitable for its settlement—
there are the difficulties resulting from the numerous modifications of character, which
simple and transitory organisms like the lower Fungi, are capable of undergoing, under
various conditions, chiefly concerned with their nourishment.,

a. Relation of the two kinds of darlber-colonved particles.—I now refer especially to
the specimen of Foot-disease received from Bellary, and described at page 6, as
compared with ordinary examples of Sclerotioid growth : and here it will be seen that the
dark particles, while retaining their form and size, had assumed a lighter tint—pink or
dark brown,—and a softer—caseous—consistence ; both of which features, while differing
from the common, are, it may be noted, approximations towards the physical characters
belonging to the second variety of the disease. DBut more particularly was to be observed,
the absence of a true fungus-structure in these mahogany-coloured bodies ; although their
form and general eharacters were such, as to render it highly probable that their ultimate
comstruction, would be similar to that of the ordinary black particles. The change which
they had undergone, was a transformation into a material not unlike, in some respects, to
that which composes the pale, soft particles, but it had not, so far as my inquiries show,
the same finely granular appearance : yet whatever view be taken of these examples, one
must admit, that here was an instance of fundamental change of strueture, which seemed
to point to intermediate stages, elsewhere not apparent. I would recommend that the
two cases be again perused.  The foot itself is similarly affected in both of them.

b. Relation of the several kinds of the soft, peler forms of fungus-particles.—1 had in
my first Memoir drawn attention to several featmres which these had in common ; thus,
1, as regards size, in Case No. | the particles varvied in diameter from % to ¢l in.: in
the Madura specimen (Case No. 2), from 35 to 45 in.: in the Bellary specimen No. 2
(page 7), 4 to &' in. : here is evidenced a tolerable uniformity not unworthy of nofice.
When, however, one examines the more frequent kinds of pale, soft particles, their
dimensions are found to be in general below the above, thus in some of the old College
specimens I found them to be vl to g in.; and in my Satara specimens, 535 to g5y ins
in diameter. It is not easy to understand the reason of this difference, except on the
supposition that these latter are, in reality, but segments of the larger particles represented
by the specimens first mentioned ; and there are indications enough that such may be the
case, in their several forms and composition. Not seldom—nperhaps commonly—the
ordinary particles exhibit marks of, and a tendency to, conchoidal fracture ; and the same
feature was observed in both Madura and Bellary specimens above referved to.
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2. The general fora of all is the same, and while it is apparently unusual to observe
the segmentation, which was so marked in the pink-coloured Madura specimens ; still, as
1 have said, there is a tendency to break up in a definite manner, which would show a
regularity of construction hardly to be looked for, from a mere aggregation of individuals.

3. The colowr passes by gradations from light buff to yellowish, pink, brown and
dark mahogany tint: the last-named finding its eounter-type in the specimen which
aceompanied it from Bellary, although this rather appertained, as regards size and form,
to the variety of the disease here termed Melanoid. Both Bellary specimens contained
bodies of the same general colour, but otherwize differing.

4. As regards winute structure, however, this is not the same in all these malacoticid
bodies. It is essentially the same, in the great majority of specimens which I have
examined ; but in one—at present unique—so clear and decided was the cellular strueture
of a true fungus apparent, that I bave long been of opinion this instance prezsented the
key to all the others, whose appearance has seemed inexplicable, except on the supposition
that their original structure was the same as in this specimen in gquestion, but had under-
gone a change, consequently, I once thonght, upon their death and degeneration.  Other
observers, indeed, have not yet ratified this discovery of a veal fungus-structure in the
Malacotia ; but the observation remains of positive value.

5. As more general characters, indicating a connection between these several varieties
of growths, may be mentioned their similarity in swwber and general disposition, in the
affected member of the body; and the foot itself, in all cases presents a very similar
pathogroionic appeavance.  Such features as these have, indeed, but a restricted value as
regards the point in question, becanse a variety of eanses mot specifieally, or even
generically, identical, may produce a common series of effects: yet, whether or not it be
admitted that the various kinds of fungus-particles which I have deseribed, are (as 1
think) essentially related to each other, no question need arise as to their all being living
growths of a vegetable nature ; and hence noune, as to their causing in the human foot a
uniform sequence of pathological phenomena. 1 may add that, hitherto, no observer in
India has, to my knowledge, expressed opinions pointing to the existence of fundamental
differences, in the general character of the pale form of Myeetoma under notice.

¢. Relation of the Melanoid and Ochvoid varietics of Mycetoma.—Observations
bearing on this subject are not very numerous, and in the absence—which is sulliciently
remarkable—of specimens and examples, indicating intermediate stages or forms in the
development of the parasitie growths, the available facts are, for the most part, of mdirect
application.

It might be said on first inspection of two well-marked examples of these pathological
varieties, that there was absolutely no connection between them, except as regards such
a general similarity of appearance as might, indeed, result from an influence only
generically the same in both; and, T eonfess, the assertion would have seemed sufliciently
plausible to mysell at one time, as it may now to those, who have not been at the trouble
to peruse the entire series of facts already recorded above. There is veally no likeness
between the jei-black, glstening, hard particles of most characteristic aspect, which may
be seen to crowd the spaces in which they are lodged, on the one hand; and, on the other,
the pale, dull, soft particles, equally numerous and similarly placed indeed, but far less
striking to the eye and sense of touch.  Yet, as I have before intimated, considerations of
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this sort, respecting mere appearanee or other morphological eharacter, ave here apt to be
fallacious, or, at best, are but plausibly founded; and the whele history of the parasitic
arowths of both kinds must be known, before a comparison of their nature or relation can
properly be attempted. 1 do not pretend that, as yet, such eomplete information has been
colleeted ; but submit that sufficient is already known, to direct the line of inguiry and to
point out deficiences to be made good. The following remarks bear me out:—1. The
two forms in question, are oceasionally conneeted by the common presence of a true,
vegetable, fungus-structure. 2. Particles belonging to the black varicty may present
plivsical characters approximating to the paler sort, i. e. may become lighter in eolour,
softer in consistence, and may lose their fungus-structure.  On the other hand, the pale
variety may present a very dark mahogany tint. 3. The parasitical affection, in both cases,
iz the same in character, ¢. g. the diseased foot, or hand, is, in either ease, of similar size,
equal duration, similarly distributed in the sexes, and in loealities ; and as regards the
liost, results ave the same. 4. Both affections scem to commence in a similar way; that
15 to say, in specimens of each variety have been found, certain pink-coloured streaks in
the skin, the contents of which are elearly not strietly pathelogical, but have all the
semblance of vegetable structure belonging to incipient, and early stage, of lowly plant
growth. 1 had long since (second Memoir, 1861) pointed out how the ordinary pale, soft
particles might arise from the struetures contained in these coloured streaks, and despite
the absence of better-gronnded assumption respecting the sclerotioid form, there still
retaains the strong inference, that if these marks or streaks do show the first beginnings
of the parasitic growths, and do present the same characters on both varieties of the
dizease, then these latter are elosely, or even vitally, related to each other. 5, Their chiefl
bond of connection, however, may by some be referred to the cireumstance, that the
particles of each kind may spontaneously, and by artificial eualtivation, (the difference of
these conditions being merely incidental), gmive rise to a completely normal form of Mould ;
which, by all avalozy, should be regarded as their common parent-form, whenee both arise,
and to which, after a eyele of wholly different transformations, both may at last revert.

b. The last point under the present heading, namely, the Relation of both kinds of
|'|Lu;:'l|:-€-[r;1t'1 icles to f.'.llulrmrn.rj'-.fu' I”ra.'."-'.';, “l:t']{,._. necid be uaﬂ:_'.' hrir”j‘ relerred Lo lll‘r"l.', [ore
after the observations detailed in the first pages of Chap. 111, I need but add my opinion
that the fact has been sufficiently established, at least for temporary acceptance, that all
the entophytie growths of Myeetoma, under favorable cireumstance, revert to a common
speeific form, which has been (perbaps provisionally also) distinguished as above. 'The
last link in the chain is, indeed, as vet wanting, for this Chionyphe (which, oddly enongh,
seems to belong to a Borean-genus) has not been found to oceur naturally in the Indian
Peninsula ; but this defect in our knowledge may obviously be owing to want of due search;
and it is no greater than that still attending the incompletely-traced natural history of
the Fifaria-disease, which for a much longer period of time has engaged attention in the
Hast.
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CHAPTER V

Nareer oF tHE Forewex Bopres rarpocsosmoxic oF Mreetosa
a. Facts . HypotaEesis

The present aceount of this affection would be defective, without some remarks on
the subject of the above heading, which is one interesting alike to the surgeon and the
naturalist. 1 should therefore attempt to treat it at some length, did T think that the
facts at my disposal arve sufficiently numerous, or elear, to remove all doubt respecting the
nature of these characteristic bodies ; but, owing to both poverty of data and the unsettled
state of knowledge, such is not the case; and, reserving speculations for a nofe, I can now
do little more, than sum up the intimations already given in previous chapters.

Be it remarked, that gquestion does not here arize, as to the relation of these new
growths with the essential features of disease, for that subject is perfeetly distinet ; and it
has been above decided that an entophyte, under more forms than one, iz the immediate
cause of all the symptoms of Mycetoma.

Az another preliminary observation, I would repeat that having in India, under
favorable conditions, and with a magnifying power of over 300 diameters, repeatedly
serutinised the structures in question ; and having, in England, also re-examined some
preserved gpecimens with higher powers, the result has been neither more nor less than
what is here recorded. I do not suppose these preserved specimens to have materially
changed, since amputation of the foot was performed.

1. Faets.—Respecting the havd, black, rounded or botryoidal particles, whose size
varies considerably, having determined their structure to be wholly cellular, or filvmento-
cellular, I regard them as essentially corresponding in naturve, to the so-called Selerotio
of common moulds. This epinion is grounded on the following particulars :—their
general eharacter; their structure {centre and mid); their position and evident destination
(az indicated in the progress of the dizease); their observed tendeney to germinate, even
within the foot, in certain instances, or possibly at certain seasons ; and lastly, the faet
that at preseribed periods of the year (namely, the spring in Europe and early rains in
India), from such particles may spring a normal fungus, capable of development outside
the body.  The earlier chupters of this Memoir must be roferred to, and the note below,!

1 R-,t’n:lhug tu:- t]:le ],,‘"I.Llﬂlll: u[ A comion mildewe— to o balb or the perennial roots of an under.ahoot. The
Potrudic coneroa=—it is remarked * that tts Myochivm often usunl time for the development of the Bclovotin is late
grives rise io the organe or bodies termed Selerofin, which in the antumn, after the fall of the vine leaves in which
are a thick bulbons tissue fovmed of Mycelinm- :Elmrwmu they are often found . . . . they can lie dry for a

at Brst colowriess, the sclevotinm, which is whole year without losing their power of development.
m]lﬂ]llLH] within il vegetibde tssues aml s of very This lntter commences when the sclerotinm is browght
vigible size, nequires a brown or black colour from its inte contact with damp ground, during the usual tem-
outer layers of colls becoming round, wnd finally form. perslure of our warmer sensons. . . . . Onldy snch
ing @ black rind, which ssparntes it from the neighbor. vegetable tissnes as possess aome measure of & massive
ing tigane . . . . thesclerstiom then becomes loose mmed molid textove like many leaves, pumpking, thick
and may bedetached . . . . itisa pesenmial organ, stalks, &c., can be the seat of these bodies, which do :lul
designed to begin a new state of vegetation ofter astate | fovm on very delicate and dociduous parts. .
of apparent quietude . . . . ond may be compared | A. de Bary, “On Mildew and Fermoutation,” in nlm

L
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in elueidation of the analogy which is here offered, as the best-known interpretation of the
phenomena under consideration; and on the adoption of this view, it would become
necessary to regard the hard, black partieles belonging to the Melanoid variety of Myeetoma,
as the Selerolin of the fungus known as Chionyphe Cavteri, Berk!

I again observe, ag a very noteworthy fact, that the proper fungus-structure of these
selerotioid particles may be lost by reason of a uh'.r.ug{:—&ieeminglj a degeneration—
whieh yet does not destroy size or form, but is attended with a paler tint and a softer con-
sistence, The full import of thiz fact is not yet apparent, i. e. it canmot be positively
stated, whether the change in question is o normal stage, or merely a superadded phe-
nomenon : but the bearing of the observation is so obviously to confirm my opinions, that
I here express it in tabular form,

Connection of the varielics of Myecloma.

Common form = L. Black particles (brue fungi) = Pale pacticles (brue fungi)} 1 = Case at page 5.
Bellary foot = 2, Dk particles (no eell-structure) = Pale pacticles (no eell-structure) 2 = Common form,

Next, adverting to the pale, soff particles (Malacolia), characteristic of the Ochroid
variety of Myecetoma, I must ingist upon distinetions amongst them, which arve, as it seems
to me, of great significance,

There is, first, the instance as yet unique, but possibly only rare, and of itself scemingly
a typical case (page 8). Distingunished by no peculiar elinical history or local sign,
the diseased foot yet comtained particles which in general size, colour, and consistence,
were like the eommoner kind, but which in strueture were pre-eminently distingnished by
possessing a plain, simple eellular composition resembling that ¢, g. of Oidivm." No free
conidia, or spore-like bodies were seen, bat this cireumstanee has only a negative foree ;
anid as there was no trace of the ordinary erystalline envelope to the pale particles, by which
they are commonly aggregated into masses comparable to the ova of fishes, poppy-seeds,
&e., I regarded them as being still in a state of active individual growth. This instance
happened to me immediately after the discovery of the black fungus; and, partiy hence,
lias left a strong impression behind. Does it not, indeed, furnish a key to the com-
prehension of other ochroid forms, and is it not an obvions band of eonnection between the
melanoid and ochroid varieties of the discase? When the Selevotin germinate, they lose
their dark colour, and at first assume a simple eeliular structure : more is not known by

F—

* Quarterly Germaen Magazine,! 1572, No. 2. p. 3—185 TR T EETET] sclerat ol FﬂrlliﬂUr(:lliﬂ.l“}'ilhd!." The term

(London, Willinms and Norgate). The above illustea- sclevadinn, i5 mt of a spurtons and discandead genus,
tiom, it may be objectoed, s taloen from & gronp of Fungi which included a number of fungoeid structures, all now
ithe Hyphomyretes) which does not embrace the generic regarded as consisting of the myeelinvm in an imperfect
forms of Mucor or Chionyphe; yot be it remarked that i slate; as [ bave abwve adopted the word in a plural
Botrytis belongs to o family (the Mucedini) of acro. form expressive of individuals, and not of groups, it may
sporons ungh, which corveaponds Go the fumily Mucorini L ag well to add that thia has been done to aveid peri-
of theca-sporous fung, ineluding both the moulds just ' phrasis,

named; in fact, the Mocor family itzell is by some re- | # Dine might here remark, that Hallier finds springing

ferred to the hyphomyeetes or aero-spori; and these cir. from hiz Microcorons-colonies, Torulu-like fungi. and
enmetandees nr hiere mentioned, as r».hl'rrinu thiat moadafzed | that afterenrds gﬂrlnih:li :i1:|g Cy AL Appenr both of which
forms of growth, Jike the selerotioid, are nol nocessarily | phenomonn wonld sorve lo explain the conneetion of
limitad to groups artificially arranged. | these twe, pale fongua-particles with e commoner,

I Boo second and third Memoirs (Bombay, 1861 and | pale finely sranmlar Malweotia, if it be permissibli to
1862) for the earliest refersnces to this interpretation, | assumec an identity of their nature, at some earlier or
which has received the sanction of Mr Berkeley himself, later stage of growth,

who writes be me (June, 1373) D oonsider the large fun-
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actual observation, except that the red mould (€, ) may appear, and the same mould did
grow luxuriantly upon the rare pathological specimen, presenting these undoubted fungus-
particles.  Lastly, on the hypothesis mentioned below, it is possible to understand the
correlations of these growths with the others.

The seeond remarkable case is that from Madura recorded at page 9. There was,
apparently, no reason to suppose that this instance was an exceptional one; yet the like
does not seem to have been noticed before. Here the new growth was in the form of
small, pink particles, in rezemblance comparable to the grains of red or Cayenne pepper,
or to a red dust seattered amidst the dizeased tissnes: but when more minutely examined
these bodies are found to be either globular, ovoeid, bi-partite or even quadrate in form, as
if undergoing regular segmentation. Clusters of such particles may be found, but no
trace of erystalline envelope to any of them. The larger ones show a tendeney to erack or
break up into segments, which are not without an aspect of vegularity ; and the exposed
interior is then seen to be colourless, or nearly go, with a distinet semblance of minutely
granular structure. There were no signs of origin, or intermediate stages of formation of
these particles, and hence from their structure and general appearance only, can a
coneeption be formed of their nature. Respecting this point I have failed to obtain
assistance from even experienced observers.! My notes show that the bright pink colour
was evaneseent; and that on its change to a yellowish tint, some of the particles then
resembled the ordinary ochroid variety rveferred to below.  This aptitude to fade is, be it
said, noticed in the globular, pink-tinted bodies which appear in the final stages of growth
of Bactevivie rlescens : and, on the '.'!.'h{:tll', one migllt not without reason compare thie
particles in gquestion with these last-named, normal bodies.  As the fatty erystalline fringe
was wanting, I supposed that no degeneration of structure had commenced in the patho-
logical pink particles: their artificial enltivation was, unfortunately, not attempted.

I now come to the consideration of structures which are, perhaps, of most [requent
ocemrrence 3 but which do not, in any given locality, happen to the exclusion of either black
or pink-tinted forms.

Having alveady deseribed these very chavacteristie, pule, soff particles, 1 here note
that their real nature has been a puzzle to all observers from Professors Queckett and
Ballingall (1854) to the Rev. Mr Berkeley and Professor Colin,? at the present moment.

t 1 have again had recourse to the valued opinion of bere n cinnnlar or ormge-red colowr, and assuming (ke
Berkeley, who olserves © the fat-globules tingml with form of patebes or dots, which eonsist of numorons
1|i|gk amnd Fal I'.|':|'.ﬁ|iL|ll A ﬁ-1llﬁr.'il.'ll|!|}' clewr, but what arc |J||i||.|t'::!||;l|!:|:' eclls o Bitle rounded at the ““H-'I'-"Er ol
thie bright red bodies sometimes auaternate?  Theqmes- united in fours or groups of fourz; bod very minote in
tion is whether these e Mongi ot all 7 BMay they not L gize (U2 —3 in). A white fungus oconrs simulianc-
abpormal deselopment of cellular tisswe P AL any rale onsly with these patehes, bat is eaid to be distinet firom
1 know of nothing in Fongi like them, The nearvest them, XNo pew light pppenrs benoe; and I am the more
-_q|-|1:.r._|m~I|. is Surcine which I conld never get to germi- digposed Lo regard theee colonred Mulacobie, as baving
pete ; and the ogal pature of which is doubiful.™ immediate Bacteria-relations, alibough now existing
 The minute pink Lodics in your drawing (see Plate X, only ns masses of almost structureless protoplasm,
fig. 2) remind one of that peculiar state of some monbids * By the kindness of Dr B, Sandevson zome of these
whicli oceurs in decaying vegetable suletances, and pale, zoft, voedike portiches (Maloeotin) chavactoristio of
which Stevens seema to bhave tracod toa bigher form of e second or Geliroid varicty of Mycetoma. bave qnite
dhw"—l'l_llll'n'“l i Annals of Nat, Hist."™  In the xx vel,, recendly b subanitiod for ulxi nion to Professor F,
1257, of the * Annals,” I find Mr H. O Stephonz deacrilea Cobn of Breslan, who writes as follows:—="1 have
a Sarchue ossicar, cocurving npon the caleined bones of examined D Cortor’s preparation, but hoave not as yel
oxen, Forming part of the cargo of o veszel lndened with come fo any decided conclusion as bo its natore. T find

Teopies and hides, from South America; the growth boving i the voedike musses oval, slaovply defined bodics, which
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My own conception is, admittedly, a hypothetical one ; but I am still disposed to hold, with
modifications, the view advanced in my earliest Memoirs, namely, that in these instances
of the Ochroid variety of Mycetoma, “the fungus has undergone some change, ¢. g. died
and degenerated : this seems not unlikely, for . .. . . there ave indicatious of the original
structure to he detected when carefully looked for . . . . . the erystalline coat possibly indi-
cates the death of the fumgus.” (1860). The actual oceurrence of particles similar in
physical characters and position, whieh really possessed an undoubted fungus-structure,
was, however, the chief foundation of this view; and subsequent experience, wherein it
was proved that Chiviyphe may spring from these, as from other varieties of particles, has
strongly confirmed the general accuracy of my original impression. Further inquiry since
my late temporary return to Kngland, has led to an expansion of these ideas ; and I am now
inclined to regard the bodies in question, as essentially masses of Protoplasm, and identical
with the Microcoeeus-, or Bacteria-colonies well known to microscopists. Long pre-
servation in diluted aleohol does not, seemingly, produce any eszential change in these
particles, which 1 have recently re-examined with sowe care, directly comparing them
with the only amalogous structurcs known to me—mamely, samples of the terminal
developmental forms of Bacteria rubescens, Lankester, which were kindly given me by the
discoverer : and though differences enongh were pereeptible during this sevutiny, yet the
similarity of ultimate strueture, seemed to be undoubted. BSinee the bacteria-masses ave
not dead or degenerated clusters, it may be assumed that neither are so the morbid fungus-
particles ; and evidence of their vitality is forthcoming in the fact, that they have been
seem to give rise to, or revert to the parent species—Chionyphe.

In the last place, and as regards all those structural masses in which no more is

minnte Algm figured by Kiilzing, as for example in
Michrohulon firme. IE did not arrive, however, in na

exhibat perhups an opening ; 1 don't know their nature,
L am, howaver, cortain that they have no vegetalile strue-
ture, and can scarcely be selerolis—nor enn 1 suppose goewl condition as the other apscimen, S Ina
them to be formed of bacteria. The culture experiments subsequent, printed article, similar vemarks are made,
I have made on paste according to Carter'a plan, have and I presume that no more definite stroeture was
been without vesult.  The drawing in Carter’s paper (a detected by this distinguished oheerver himself,

figure of the Pink Mould, from the * Transactions of the In the Appendiz are references to the views of several
Pathol, Soe. of London,' 1873} resembles & Mucor : s, crminet medicn] men who, of dilferent timeg, have also
bowever, Borkeloy hins msde o now species of it (Chio- examined these particles; and 1 may bere quots from

nyphe Carteri) it mnst be supposed that it posscsses some of them, In 1864 Mr Hulke and Dr Bristowe,
charactors not expressed either in the drawing or deserip- alter sevating with % in, olject-glazs, did not detect
tion. A eonncelivn of the fungns with the fish reedike | other appearances in the particles than were visible
Lodies, appears to me nob to be dedueible from anything | wnder lower powers, and no cortain traces of fungus-
Ut I have observed, The red colour is striling: necond- atructore : in 18550 My Hoge and Dy Moxon closely
ing to the description it must resemble that of Mones examingl the same bodies, and eoncluded that they did
preadigiosa, which 1 lave heen Tately observing on milk. not resemble altered fungi but rather masses of coagn-
1 intend to place the material before one of our most litel fibrine. Dir D Copningham and Mr T. Lewis
relinble observers, who s funilinr with entozon, and with (Bengal) and De Goodhart (London) have also puid
pathological histology; in the hope that he may bave | sttastion to the same stroctures, without being able to
more o say a5 o its naturs than a Myeologist.,” Such deteot any, or elear, signs of their fungus.nature.
is audditzonal vegative testivony, which may, by some, be O the other hand, in Berkeley's article (* Intellectual
vegarded as excluding the views exprossed in the text ; Ohserver,” 1862) are given some fgores from Mr L T,
nevertheless, anl without Wind prejudice, these opinions Carter’s sketches, with the romark that the foundation
eust, I think, renain il digproved hj' affiviative proof. of these pale particles consizls of “one or more large
My Berkeley in a communication 1o me dated so far mother-colls filled with o mass of danghter-cella ™ this
back asJuly, 1861, thus states the result of his cxaming- view bas been above veferred to; but on the whole T
tion of specimena which T bad sent to bim., . . . 1 cannot confirm the statement thus advaneed and illus-
finn cheesy bodics consisting of a mass of irregular, trated.  See Plate X, Bg. 3. for my own I':I:I.‘lrerlln‘:l.'ll.iuu.

minuely granular bodics, like thowe of some of the |
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apparent, than fine granules disseminated through a translucent matrix, and which, there-
fore, have just been compared to aggresations of Bacterin-growth, one might ask if’ such
masses do not strietly eorrespond in nature, properties or even development, with the
Selerotia of Fungi proper; that is, may they not represent a stage or mode of growth
which has for its ohject a similar intent, namely, the temporary but sufficient enclosure, in
simple and least exposed form, of the general and specilic qualities of the organisms
concerned ; the final purpose being that reached in higher modes of life, by bud or ovum,
It is partly from a eonviction that the pale, soft particles of the Ochroid form of Myeetoma,
are, eszentially, of a nature corresponding to the highly contrasted black, hard bodies, that
I have ventured to propose a new name for them bearing some indieation of this similarity
— Malacolivm being correlated with Sclerotivin.

That the structures in question, belong to the category of * giant-cells” of patho-
logists, is a supposition which I have not thought it necessary to at length discuss, in
this place.

2 Theses and an .‘e:lhlu-!ﬁa*m‘x.—lf'}lw of the chief rp]‘{:i:wi wns Lo the ru|n|||1 1w of my VIeW R
as to the real cause of the Indian foot-disease, is the cirenmstance that, very frequently, the
characteristic particles do not show any trace whatever of a fungus-structure, as commonly
understood ; and it is, therefore, inferved that since the vegetable parasite is sometimes
absent, such entophytic growth cannot be regarded as the essential eause of the malady.
The validity of this objection might be questioned on general considerations alone, as 1
have before attempted to show: for some special morphologieal structures arve invariably
present, and these if not obvionsly fungoid, are yvet so very peculiar as to have hitherto
puzzled almost every observer. I repeat, too, that in one form of Mycetoma a very
decided fungus iz always found ; and in the other form (to which exeeptions belong), an
unmistakable fungus has, as well, been found: also, 1 remark that in both forms, the
ineipient growth 13 the same, and containg structures comparable to gleogenous Bacteria
or Mierocoeci : lastly, I add that each kind of fungus-particle has been seen to give rise to
one commeon normal mould—viz, a speeies of Chionyphe.

It iz needless for me to re-state the grounds, upon which it is held that the malacotioid
bodies (respecting which here is most question) are not only of vegetable character, but
are comparable in their nature to known products of Bacteria development; and 1 proceed
on the assumption that this view is a tenable one.

The inguiry now arises whether or not, elsewhere, have been elicited any sevies of facts
demonstrating not only that Fungi may, under different conditions, assume very different
forms ; but that between any of these latter, and the still lowlier organisms included in the
Schizo-myecetous group of De Bary, a true relationship does or may exist. I am aware
that eminent observers do not agree with the associated views, whose most prominent
advocate 18 |m.['h.':|11-.-§ Hallier of T'|."i.1!tn|.:|.; IJUI: without intr.-l:nli:li;.{ to take side in this matber,
I shall briefly point to the theory which best serves (as I think) to connect the version of
facts already proffered in this Memoir.

Dogmatieally stated, the fundamental observations arrange themselves thus :—

1. The parasitic growth always commences and proceeds, in the same manner.

2. lts earlicst visible traces exist in the form of spherical collections, identical with
the so-called Zooglea-masses (Bacteria forms).

3. Subsequent development varies :—
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a. A simple cellular fungus appears, which produces the Selerotia.
b Epltumid&], fine-grained masses remain, which are the Malacotia,
4. Both these last-nnmed products contain germs of Chionyple.

Having thus, by a synthetical process, arrived at the common pavent-form of the
human entophyte ; it remains to ascertain how, in upward course of development, this
mould may, by inference and analogy, be supposed to grow into the pathological or
psendo-normal structures so often rveferred to. And in the view (however modified in
details) that Baeteria may be derived from hodies dissimilar to themselves, and specially
from Fungi, it seems to me tenable to arrange in a diagram the several phases of develop-
ment, as follows :— '

Chionyphe

|

ke
,
0y

Spore or other Germ

-__,__:_\ﬁ /_‘__,.

Pank stain
{Zooglea, &e.)

Selerotia Malacotia

G A

{'hicm_\'I-l::-

The lower eyele of metamorphoses is that applying to the instance of disease in the
human body ; wherein obtain the abnormal conditions under which alone, it is supposed,
that erratie growth proceeds; and this only for a time, and in degree, not subversive of
every common feature, or prohibitive of reversion to the original form. To what extent
the transformations now indicated are strictly non-natural, may be debated ; but there seems
here no real destruetion of cither form or property. What circumstance, too, it is, which
determines that from the contents of the pink stains, there shall in one case be developed
=elerotia, and in another instance (oeeurring at the same leeality) the very dissimilar
Malacotia, is as yet unknown ; but probably it is connected with the parasite, and not with
the host. Thus, the form of infection would seem more influential than the nutritive
quality of the substratum; but whether or not the former be spove or mere protoplasm,
and the latter skin or fat {e. g.), there 1s clearly a primary determination which results in
such wide divergence of growth, that amongst many peenliarities of Myecctoma, hardly one
has impressed me more, than this total dissevering of physieal characters presented by the
entophytic elements, while all surroundings are identical. Burely these fundamental
features, alone, indicate no remote eommumty of origin, prior or sequent.

Finally, the attempt to illustrate the pathologieal phenomena, by reference to numerous
anpalogous instances of a normal character, might, indeed, be interesting, and to some
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extent even uzelul; but in the absence of sufficient facts and of better-founded notions
than yet exist, T will only remark that nothing has been here advanced which is contrary
to ascertained precedent; that on no other hypothesis known to me, can the history and
phenomena of Myecetoma be so well understood ; and that, at all events, future observers
have, hence, a definite line of inquiry indieated for their use. Whether or not the
observations now concluded, shall serve as confirmation of certain pre-existing views,
above intimated, 1 leave for others to determine;' yet, to my own mind, the asserted

intimate relationship of Fumgi and Bacteria seems, hereby, to acquire additional

proof.

U T fiod im thee © Medieal Reporis to the Privy Couneil,”
vol, ix, 1865, p. 518, the following statement of Dr
Buchavan ,—* Mr Berkeley also draws my attention to
the resemblance of Hallior’s spore-cysts to some of
those which were represanted by himself in * Journ.
Linn, Soc,” 1864, as belonging to the froctification of
Chimngphe Carfert.” Bee. too, above Plate XL fig. 2: and
desoription. It is there shown that in one instonee the
pale, soft particles were seen to give off very delicate
filamenta looking like strings of Oeeillatorin (5o it s
cxpreseed in my notes, 1862), ok nol moving,
bardly help now supposing that these filuments weve of
the same chameler ag those of the Micrsescens [epdollrie,
which is deseribed by Hallior as resulting from artificisl
cultivaiion of Cholera.-matier, in ammoninm fariraie
aml | LN

[ need not quote the statements and experiments of
Frub Linders, Huxley, &e, or qoite vecently of Lister,
with respect to 1le opinions above applied ; and 2 mops
detaili-] reference to Hallier's views I have purposely
omitled in this place, T do net suppose that the re-
semblance just mentioned by Bochanan wes intended as
|e“||-_'i1'|-I. I!:nr weoaninenk,
the Cholera-fungns amd Chienyphe, eonld be sid to
weeord, is in their wide distribotion ovor Indin g yet in
Lower Bengal where cholem abonnds, Mycstoma seems
to becomparatively very rare. As regirds the conmection
of cholern-mntter and the Mack Wlight of rice, this is a
debated point, which, on the view that Wi fungus-discase

I am

Tl 1!-||.|1'|.I TR T ijl whiillq

ig relwted to st of geaiw, is worthy of notice in fubore
percarchos, 1 will here add a memorandum of othier
epidemie plant-pesis :—in Malwa and along the Ner-
budda, o Bight of linsesd nnd wheat is apt to recor st
imtervals of H—=24 Yiars, anal SO fraty |.I|1' [EH |-1[J-I|:,"
winds, [t is at frst of
and found chiefly upon the ulsee (linseed), which it does
not seem much to injure, but about the end of Fobroary
the fungi rpen and shed their seeds vapidly ; these are
talien ug by the wind snd carrted over the corn-folils.
I have seen the air tinted of an oramge colour
for muny doys by these seads and only when
the wind is east i3 the wheat affected. Bualks
and leoves become fivst of an orange colowr, but this
chianges to deep brown ¢ all that part of the stalk thai
ia exposed aeema as if it had been pricked with nestles
and had exaded blood from every puncture
every pore it is said may contain from 20 to 40 of 1hes
plants, and cach plant moy shed 190 seeds, =0 that i
the warm weather of March when wheat iz sitaiwin
matneity, these plants npen and shed e seeds oo
week. It iz worthy of remark that bawldly
anything saffeved but the wheat, Col. Blae.
mon's * Rambles of an Indian Odficial,” 1544, vol. i, p
250, With respect, however, to this and the hke notions,
touching the connestion of Mycctoma with lecal o
bemprorary El.]lrm:-h.lrnu,I am reminded that this ailee.
tion iz found te be very wide-spread, and is not vl
known to ocenr only in certain years, or eyeles of e

|J'.¢]ll.. beemneteful, o G o wlanr,






aPPRENIDIX

BIBLIOGRAPHY OF MYCETOMA; ARRANGED IN CHRONOLOGICAL
ORDER, AND COMPRISING THE ARTICLES TO WHICH RE-
FERENCE IS MADE, IN THE TEXT AND NOTES

I7 is at least thirty years ago, so far as I could ascertain,! that surgeons in India first remarked in their
official reports and in separate communications, an affection of the foot, which it was not possible to refer to any
of the better known diseascs entered in eurrent nosological tables ; one or other of which complaints, however,
it was generally stated to resemble.

1842, It would appear that ome of the earlicst mofices of ° Myeetoma® is that by an officer in the
Madras Medieal Serviee, which & mentioned by De J. Colebrook, then Xillah Surgeon, Madura, in his * Dispensary
Report for 1845." This gentleman states that his predecessor, De Gill, in o similar document dated an. 1842,
gave a short but graphic account of the foot-disease ; and he quotes the following extract :—* When the ler has
been amputaled, the foot has been found to be one mass of discage of a fibro.cartilaginous nature, with entire

destruction of the joints, cartilages, and ligaments; it has neither shape nor feature, and is covercll with large
fungoid exerescenees dizeh urging an ollensive, iehorous fuid, ™

1544, Inthe * Deparimental Report of the Public Dispensary at Bellary, for 1848, Garrison-Surgeon Godfvey
hat furnished o more detniled account.  After stating that many patienis witl uleers and sinuses in the lower
extremities are seen, Mr Godlvey proceeds to distinguish certain cases, hitherto returned as “ ulows grave ;" in
whith the fool is so affected as to necessitate smpotation, Two carclully deacribed instances present all the
characteristics, in my opinion of the fungus-disease: Mr Godirey, considering them as *“ dissimilar in several
respeets * from any disease he had been able o find recorded in books, and also in various particulars from
Elephantinsis, yet looking npon them as being apparently a loeal tubercular afleetion, then proposed to designate
the discase “ morbus tnberenlosie pediz ;™ and this name it has retained in Madras, Godfrey had seen three other
instanees ; and he considersd that the snecessful result of ampuiation may temd to show the sdranluge of
removing tubercular structure as early as possille, not only Gom the foot, but perhaps from any parts of the
body, where an operation would be practicable; and it is further surmised that but for the operation, the

' T have not even attempied to trace, the carlier treatment :—* remove the swelling by a knile, and apply
history of ilis enrious and serious local disense, but to the part o mizture of warm oil mixed with burnst sul-

may bore mention, that amongat the old and established | phote of copper, e (Dr Wise's * History of Oriental
Hindoo medical works is noticed, as one of the slighter Medicine,” 1867, vol. i, p. 9685, &¢.), Meagre ae iz this
affections of the extremitios, an intractable complaint deseription. its appliention to Mycctoma may be fairly
which has been thus referred to :—" Shonld the sole of suprested; and the proposed method of treatment is
thie food be injured by some cxternal cause, s by o thorn almost ilat, of late recommended by surgeons of our
or the like, much pain and a bavd mdolent swelling like own times, as likely to be effeient in early stages of
the stone of ploma forma, aecompanied with o cone | the foot-disease.

siderable discharge: it is cured with diffienlty ™ .

14
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gystem in these cases might have beeome confaminated. In his Report for 1845, two other successtul cases
are recorded by Mr Godfrey, and of one of them it is stated that the amputated foot contained a considerable
black deposit, much resembling fragmenta of coal ; but, says the operator, “at present I consider it is an
aceidental product in, but not forming part of, this peculiar discase of the foot ;" he looked upon this deposit as
melanotie, aud as showing that melanosis may be quite black in man, Tt appears to me highly probable that
thiz black substamce (which was contained in a cyst the size of a small walout), was identical with the
entophytic growth T have above deseribed ; and [ would observe thal this is the first occasion in which it has
been specially mentioned—the black variety of Mycetoma being, it would seem, rather uncommen in Southern
India, as compared with the pale, solt variety ordinarily asscciated with the term “ Madura foot.™ Thab the
disease is the sawe in Madura and in Bellary, I have suflicient grounds for believing, in the identity of specimens
sent to me from both districts. M Godfrey shortly afterwands published in the * Lancet* (under dato May
30th, 1546) an aceount of these cazes as illustrative of a * disonse of the foot not hitherto deseribed ;" and it
may be added, that the worm-eaten and roughened appearance of £he boues, was also noticed by this author.

1546. No doubt, the fungus-disease has long been known in the Bombay Iresidency, al thouwgh on aceount
of its comparative infrequency, not, it would appear, 2o early noticed.  On a cursory examination, however, of
the Records of the Jamsetjee Jejecbhoy Hospital, Bombay, I find wnder date February, 1548, o case deseribed
by Dr Morehead as  Hypertvophy of one foof, with diseased medatarsel bones ;' the patient, 2 man aged 40, and
suffering for seven Fears, had ¢come from Kattiawar, a district where the fungus.discase is common ; and there ia
no doubt in my mind, after reading the full aceount of this case, that the instance was one of M_}'wtumﬂ.

Already the endemic charactor of the afection had become known; the term “Madura fool” being
eommonly used in some parts of Southern India.  Colebrook, who furnished me with this stotement, also gave
it as his opinion that the disease ia of * serofulous origin ™ but I lave reason to suppose that he has now
(1860) a different impression.

Respecting the diserimination of  Mycetoms' in the other Presidencies of India, besides Madreas and
Bombay, T have found no reconds antil of comparatively recent date, which will be presently referred to; and
those chiefly for the North-West Provinees, There is, indeed, a case narcated in the *Indian Annals vol, i,
p. 706, which may have been an instance of the first or Ulack variety of the discase; dark granular matter, or
black gritty particles, being found amongst the hones and in the sinuses : it is true that even after 2 microsoopic
examination, it was prosumed that these particles consisted of drivd blood only, but one may suppose that the
fungus-stracture had here escaped detection.  Two eases of serofulous discase of the foot are recorded in the
game journal (* Anmals,” vol. vi, p. 643), the first of which appears to have presculed, in external appearance,
many similarities to cascs of this disease ; but it is now admitted, that Mycetoma is not by any means frequent
in Bengal proper,

1553, T come, at length, to one of the most impu:ﬂn;nt accounts of this affection hitherto published. Itisa
paper by my late colleague, Dr G. B. Ballingall, Professar of Surgery i the Grant College, Bombay, which ia
contained in the 2nd vol. {new series, 1855) of the* Transactions of the Medical and Physical Society of Bombay,'
and is entitled *_dn aocount of a fumone afecting the foor.” Tere is presented “the earliest notice, so far as
I am aware, of the microscopic prenlinrities of fungus-particles belonging to the pale variety of Myccloma. A
concige deseription of the external characters of the affection, as seen in Bombay, with a reference to the
peculiar discharge from the sinuses, is followed by one of the interior, or sectional, surface: the pulpy granular
substance found in the internal parts, and occasionally in the diseharge, is then microscopically examined, and
ascertained to be composed of “large, granular cells,” ciroular or oval in form, and generally surrounded with
travsparent fringes, consisling of large irregular spiculs ; radiating groups of spicul without any distinet cell in
the centre, and numerous oil-globules, may also be detected. The nature of these bodies eould not be made ount;
they were, however, considercd to be organized structures, and the disease to be cesentinlly © of a parasitic
nature ;" the new growtl taking the pluce of the normal bony structure, which is probably removed by absorp-
tion. Other remarks follow, and illustrotions are appended. Tt is thus evident, that Dir Ballingall was led by
his sagacity to distingoish this tumour.like affection of the foot, as one unlike that of a simple serofulous
affection, and alzo to detect the prominent peouliaritics of the new growth or formation: indeed, not much that
may be detected by simple inspection, has sinee been added to these trustworthy observations. No reference
is made to that variety of the disease, in which the more striking black fungus is found; aud I may say, that until
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the case oceurred which I shall presently describe (1559), no other appears to have been noticed at the Jamsetjee
dejecbhoy Hospital in Bombay, notwithstanding the comparative frequency of this form in several districts
mcluded under the Bombay Presidency.

I have examined the preserved gpecimens in the Museum of the Grant College, Bombay ; and ean confirm
most of e Ballingall’s statements.  As was shown above, in the text, the true nature of the peeuliar bodies, is
probably as follows:—the large granular “cell” is the remains of an altered fungus; the spiculs and the
radiating groups of crystals are of a futty natuve, the abundance of cil-globules also indicating the presence of
these olenginous principles, A congeries of the fungus-particles and crystals forms the soft yellowish granules
(* tubereles™ ) found in the discharge, and, on after-examination, in the sinuses and eavitics of the diseased parts.
It is not, in my opinion, to be wondered ab that even Professor Quelett should not have been able to detect the
real nabure of the large granular “ cells ;" as, at this stage, their characteristic structure is lost, The fungi having
undergone transformation, become the nuelens of erystallization, their own structure alse probably furnishing
fatty erystalline principles; for like proteinous animal matier, the nitrogenous material of these fungi, s¢ems to
be eapable of fatty degeneration,

1858, In a subsequent volume of the same ‘Transactions’ (vol. v, new series, 1558, p. 230) several ¥ Cses of
digenzed  foot™ are recorded by Sub-Assistant Surgeon Bazomji Rustomji, when in medical charge of the
Dispensary al Bhoeoj, the eapital of the Kuteh Provinee; they relate to a discase peeuliar Lo cortain parts of
the Bombay Presidency, &e, and being the most fully and carefully recorded instances of the fungus-disense,
published prior to the above date, they are well deserving of perugal by all interested in this subject. The
enses are sight in number ; subsequently, Mr. Bazonji Rustomji bas forwarded others to Ii-.]:nl.m;,'. and he had
even at that fime, zeen four or fire more, o that the frequency of this affection in Kutch, &e, may be
considered well established. 1 lave mysell sinee veceived undoubted specimens from the same localities,
including one very characteristic of the black variety of fungus growih, from Mr Sudaseo Hemraj; who was
formerly SBub.Assistant Sorgeon, and subsequently medical attendant to the Court of the Roo of Kuteh., Dlost
of the instances here referred to, belong to the second variety of Mycetoma, the small solt, yellowish granules
being present ; but the writer briefly distinguishes another form in which the granular deposit is absent, and a
substanee “ dark in colour, and soft and thick in consistence " is substituted. e supplies us with a summary
of the symptoms, pathology, and morbid anatomy ; which is very creditable to his care and discernment.
Practically, the dizease is regarded az a species of caries peculiar to India : the connection with phthisis pelmonalis
18 disallowed, and T think correctly ; the nature of the deposit is eonsidered serofolous or allied toat. I bave
already had oceasion to refer to these interesting cases.

185960, Perhaps the most complete account of this foot-affection is, however, to be found in the * Indian
Anmals * No. X1I, dated for July, 1859, but not published until April 10, 1560 ; and not received in Bombay
until upwarls of two months after 4he communieation, which forms the basis of the present Memaoir, hind bieen
rend before the Medical and Surgical Society of Bombay ( March, 1500), and a brief summary of it printed and
locally distribmied,

Mr E. W. Eyre, Deputy Inspector-General in the Madras Medieal Bervies, the anthor of the article
referred to, entitles it an “ decownt of' @ peenlior disense (tubevesdar) of the foof,” thus endoramng the opinion of
ﬁmjt'rt'j‘.. iz predecessor at Bellary, 3Mr Eyre had himsell seen cightecn cases, and indreduces an analysis of many
others from Guntoor and Cuddapa, which are also distriets in the Madra Presidency where ‘Mycetoma ©
l']]lil.'ltl[l:.]“j' [‘r‘l‘t‘!'l.':‘:ilzl . he refers to {}uqll’nj;'"; 1,11:.E:||in|:|||1 and ihen treats of the 1“‘&'4'1}' under five heads :—1. The
exferial characiers, briolly deseribing them, and adding a coloured illustration, which— however inferior to the
originl drawing, as T am informed by Dr. Eyre, it is—is yet quite characteristic. 2. The previons history anl
natural course of the disease ; the absence of constifutional taint, and ordinary termination by diarrheen (a3 with
other exbausting affections) are nated, amongst other features. 3. The mordid anafomy : the anthor states that
although various appearances may be seen in different cazes, yet they only indicate different stages of the same
process; *in every foot examived were numerous minute tubercles, resembling fisheroe, lying beoeath the
muscles and extending from the bones to beneath the skin; and neduales of the same, often black in colour™
A minnfe acconnt of the dissection of two specimens is added ; for want of a clue to the actual pature of e
disease, all bare descriptions may be obseure, yet in that here given by Assistant-Burgeon F. Day are, 1 think,
to be recognised all the main foatures of the fungus-disense. 4. The question is then asked, what is the disease 7
Tie author is evidently inclined to look upon the affection as of a strumous nature, and quotes cases from
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English authors which appear to resemble his, and were decidedly of that character: yet it is distinetly stabed
that no diathesis or hereditary taiot is present in these Indiam cases, Through Mr Eyre's great civility, T am
enabled to state that the discase i nol, in bis opinion, of a tene tubercular noture; he remarks to me, in a
private communication, that he gave it a doubtful appellation, when lie termod it * tubercular.' The conclusions
of such an experienced observer are of great importance, in considering this part of the subjeet ; T wish therefore to
b somewhat particular in freeing fhe word * tubercular,” from a meaning it might be very readily supposed to
hear. Were the little roe-lilke granules really serofulous deposits, the term would of course be applicable ; but
then we should most probably, find them asseciated with the well-known diathesis, and other local signs ; as thia
i not the case, and as the particles so characteristie of the affection are something quite different from tubereles,
properly so ealled, the employment of the word in question is not strictly appropriate. 5. The resulfs of
freafmend : on this peint the author’s facts and statements must be regarded as anthoritative.  Amputation is
the ouly cure; it is a radical cure: no instanee of return of the disease after complete removal, appears to have
been recorded ; and the risk of operation is much below the average. Others remarks follow, and the author
thus eonclodes—* The utility of the Civil Dispensaries receives an additional testimony from this one discase. The
natural eauge of it being fatal, sixty lives have been saved in this and the Guntoor districts, by the surzical means
afforded ab the Dispensaries.” T am glad to find, that so far az the medical history, and other features of the
disease, are concernvd, the conclusions T had come to coincide with these enunciated by Dr Eyre; whose
experienee and wide sphere of observation, have rendered him an authority on these points.  The real nature
of the affection under consideration, however, is, T am myzelf convinced, now fiest brought to lisht; the result
of careful and prolonged observation, leaving bardly a doubf on my mind, in this part of the subject.

1560, In point of time, now comes the sizth volume of the * Transactions of the Medical and Physical
Boviety of Bombay,” new serics, 1560, which contains my article entitled © O & new and steiling fovm of fungig-
disense, principelly affecting the foot and prevailing endemically in many parts of India: ™ since the present
Memwir is largely based upon the materials therein contained, or referred to, it is not necessary to add in this
place a summary of the above communication, which first conveyed o correet view of some forms, at least, of the
affcetion afterwards named by wme * Myectoma;" nor need I, at length, refer again to Memoranda in
contimuation of the above, published in vols, vl (1560) and vili (1562) of the same * Transactions,” because their
contenis, also, are ineorporated in the present work. T therefore pass on to information made known
subsequently lo the above date, viz. 1560, by observers in India, and by referrees in England.

Pessavn, 1860, The carlicst evidence of the prevalence of the fungusdisense in the Punjaub is contained
i a shoet but valusble article by Mr Peter A Minas, Grad. Med. Coll. Bengal, and Sob-Assistant Surgeon b
Sireah, which is published in the * Indian Annals, No. XIIT, p. 316, 1860, and is entitled © Obecreations on
Kecveenagrak (fuberenlous disease) of the Fool™ The following i a brief summary of contents :——the
meaning of the abeve vernacular term { " worm "-disease) is explained: the characteristic symptom of the
affection, is stated to be the presence and constant discharge of small |J|lrlic|l!!. cither soft, or black and hord ;
there are numerons fistulous openings in the part affected - the discose commences by ahard and tender swelling
which gradually enlarges ; it is usually first seen in the sole of the foot. The disease has been seem in the
band. Cause unknown; but attributed to an injury in most cases.  Loeality—prevails to a limited extent in the
district around Sirsah, but patients come from Bicaneer, Bhuwulpore and Hissar (adjoining districts, native
states and parts of Rajputana). As Mr Minas furnizhes more numerous statisties at a subsequent date, notice
of those contained in the present communication may be here omitted ; and 1 will only observe, in eonfirmation
of my remarks on the necessity of complete removal of the discase by operation, that an instance of partial
winputation is mentioned, one toe only being removed, with the result that subsequently amputation of the leg
was required.  Other clear and wseful observations of Mr Minas, have been above referred to.

Prrsavn, 1861, Tn the succeeding number of *Indian Annals® (No. XIV, date Sept., 1861) Dr. J. E T.
Aitchison, Civil Surgeon, Jhelum (in the Punjaub, near to the confines of Kashmir), records five cases of
" Godfrey and Eyre's tubereular disemse af fhe foot ;™ of these one is that of an adult woman, whose wrist
wag allected, but not, as T think, with the fungus-disease ; two other patients were also females, and in thess,
as well as in the two males, the foot was the affectod part. Tir Aitehinson looks upon thickening of the skin ; dull
pains felt only when the foot i maved ; the early appearance of sinuses not leading to bone, ns characterising
this affection. On the other hand, serofulous maladies are, aceording to him, distinguished by seate pains on
movement, 4 constant gonawing pain, often worse at night, also deep-seated and frequently sympathetic, or
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referred to another joint; sinuses, ton, appear late and lead to the jeint. T should suppose that these cases
were mostly examples of the pale, soft variety of Mycetoma,

1861, About this time, probably, was published the following work, with which I am acquainted only
through an elaborate review, contained in the *Madras Quarterly Journal of Medical Science,” April, 1862,
e 3381, &eo—* Eepon di Dégéneration endemigue des o du pied, par le De A. Collas, second médecin en ehefl
de In Marine Tmpiriale, &e. &e. Pondichiéry, 15G1." The author of this “ Lecture,” which is highly commended
for its general tone, had seen the foob-diseasze, and desoribes in full three cases of it, but much of his material was
evidently derived from Faglish authors : though quoting Eyre, &e, he does not scem to have been aware of the
views advoeated in the Bombay researches. The reasons for giving this disease, which hos alveady received so
many names, that of “ Endemic Degreneration™ are simply that the author considers the names previously given
tu be unsatisfactory . . . . by it T mean (it is stated) the localization in ono foot of a benign diathesis, which
developes itsell in a marked manner more frequently in men than in women, and is characterised by the produe-
tion of a particular element, which, occupying the place of the bones of the foot, enda by inducing their
destruction. I have given it the name to prejudge nothing of its nature . . .. It is impossilble that this malady
can be anything clse than a tumour of which the pathological element is made up of * myeloplaxes,” produced
by a dinthesis sei generis, and by hypergencsis, . e, in o proportion much excesding that enconntened in the sub-
stanee of the bones in & normal state ... .. the tumour is a * myeloplazome.™ ..... Dr Collas also describes
what he saw in mieroscopical examinations of the new waterial . . . . “a great number of little bodies of blackish
or peddish-brown colowr, having an irregular triangular form, which in the clearer parts seem to be formed of
gmall cells, traneparent, and wnaffected by water, acetic acid, sulphuric ether, sulphuric acid . .. | there are
besides small, rounded, nueleated cells which ammonin appeared to render more distinet, but which 1 bave not
yot sufficiently studied . . ... " Dr Collas also enters into wider details respectiog the characters of M yeotoma ;
and ns to the treatment of the malady, he observes, that at Orst he freely tried tonie remedies, aecording to the
idea that he had to deal with a serofulous affection, but these had not the least effect hors, while the same had
never been inelfieacions in enries . ... . Amputation of the diseased member remains, then, the only sure
remedy,

I lave had oveasion to make use in the text of one or two statements made by Dr Collas, and will hera only
remark, that his opinion of the nature of this pecoliar disease is not confirmed by my inguiries ; but it is true,
that amongst young subjects, ‘myeloid eclls) with their multiple nuelei, may be found amid the diseased
growth, and my note.book containg sketehes of a very characteristic instanee (page 10): the true import of
this ocenrrence, however, could not then be mistaken for other than a probable coincidence. Iespecting the
minute structures deserbed by Dre Collas, so far ns may be judged from the review, which is my sole source of
information, [ detect some resemblance to my own results; but nothing essential, T think, to support the view
gpreinlly advoented by the author himeelf

Neat follow extracts from a very interesting paper entitled—

15862, * Notes on the possibility of the Embryoa of the Guinea-worm and so-ealled © Fungus.alizease,’
respectively, entering the human boedy through the sodorifie ducts. By H. J. Carter, F.IRE"  (From the
‘Annals of Natural Iistory,” 3rd ser., vol, ix, 18062, p. 442) Respecting the Filaria-disease, the author
abserves that since voung Filari:e may be seen to enter and lodge in apertures existing on the surface of large
fungi, anid not exceeding 4L, in. in diameter, there is no difficulty in conceiving them to enter and pass aTuug
the sudorific ducts, whose calibre may be estimated at o}, in. e then remarks, with relerence to the Fungus.
dizgease, that it “may also in an embryoe state, that is, in the form of a zoozpore, like an Awwede, enter the body
through one of the sudorifie ducts ; for mirmmlr'tu exnmination of fresh, young, and fverable speeimens of thia
undonbted fungus (the melanoid variety is here referred to, H.V.C.)" haz led me to infor that it is most nearly
allied to the Mucoridm, e, g. Moeor stolonifer, Ehr, which . . .. is most probably propagated in this way. This
Mucor is elosely allied to dcbiya ; and closely allied to Aeckiya, again, are the *water-fungi® { Ppfhivm) which
grow in and out through the cells of all Alge. . . .. Lastly, all these are allied to the great fungus family of the
Myxogastres, for which now the name of * Myxozoa' has been proposed by M. Al de Bary, partly on sccount of
their embryos, or propagation.germs, being locomotive, that is, polymorphic cells (minute Amambe) provided
with one or two eilia, so that they can swim with the laiter when in water, or ereep about by means of their
polymorphic moto-plastic cells on wet surfaces . . . Now Mucor, Achyla, Pythivm, and the Myzogastres, all
being allied to each other hy the mede of propagation (that is by minute Amwebas or moto-plastic cells), we are
not wanting in Fungi which produce embryonal forms that, if any of them chose to enter the human bedy, have
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the power under the conditions and eircumstances above mentioned, to do so as easily through the sudorific
duets (or even directly, throngh the skin itsclf, for they have wonderful penctrating power) a2 an embryonal
Filaria.® Mpe Carter afterwards observes, 1 wonld also add my opinion, that the black fungus of the human
body is a monster-form, from it sporangia, or large cells, apparently identical with sporangia, never to my
knowledze, containing anything but an amorphous albuminous masa (abortive state of sporidia, which iz chiefly
the seat of the black colouring matter, and ultimately becomes resinous or fatty ), and thus that this fungus
is no more capable of putting forth a true embryo which can propagate the species from one human body to
another, or even out of the body, than the Guines-worm; and that the natural habitat of the species is there-
fore, like that of the Guinen.worm, out of the body.”

Mapras, 1862, In the *Mades Quarterly Journal of Medical Science’ for April, 1862, Dr G. Bidie,
My=ore Farm, narrates his experience ab Guoteor under the title * Notes on morbus pedic enfophytions.”” The
author refers to my pamphlet containing the original article published in the * Bombay Transactions,” but states
that his own views were independently arrived at; gives o general view of the prevalence, &e., of the disease ;
ita symploms as divided into stages, and its morbid anstomy : he deseribes and figures the granules and
peeuliar bodies, with their fringes ; considers that the latter are part of the growth, and states that the bodies
bave a tough envelope containing a firm gelatinous substance. Dr Bidie fancies he detected traces of starch, and
voncludes from this, and From the history of the bodies, that: the latter are entophytes; thinks they may belong
to the division Aliresporel, und very likely to the tribe Oidei; and finally proposes the above name. Some
other information is added respecting the eases witnessed : amputation is regarded as the cure, and hardly a
dangerons one, sinee no death had occurred al Guntoor in thirty operations. The illustrationa appended to this
puper are sulficiently characteristic ; and there s one figure which, theugh at present to myself obscure i its
signilicance, should be especially noticed. I refer to the drawing corresponding to the following stalemont by
the author :—the roe-like particles may also contain “numerons branching, transparent, delicate filsments ;
the granules {maloeotia, H.V.C.) containing filaments nre most commaon in cases of very long duration, or in old cases
far up the leg, where the affection may be said to be recent.”” Dre Bidic's figure hardly conveys the ides of
& ageelivmeatruciure, but the discovery of such structure would be very significant, and in future illllltirill.h!
this observation shopld be borne in wind. No mention is made here of the more alriking \-nritt_-.' ol M}'L’ﬂﬂl‘nn,
in which are present black porticles, of undoubted vepetable charncter; bub this memeir is yel of some
eorroborative value, as regards the ochroid varety of the fungus-dizease.

The next memoir of imporlance with which 1 am acquainted, is one termed * The Fengus-Fool of Tndia,
by its author, the Rev. M. J. Berkeley, M.A., F.L.8,, which iz printed in the ©Intellectual Observer,’ No. X
Nov,, 1862,  Confessedly adapted to non-medical readers, this article is yet of much interest and importanes, as
it eould mot fail to be, coming from the pen of =0 accomplished an observer.  Mr Berkeley refers o my own
rescarches, and states that notes and sketelbes made by 3e 1L J. Carter have been alzo placed ot his disposal ;
reference is made 1o the black fungus-particles, and to the pink mould which springs from them under artificial
cultivation, and which is now characterised as Chismyple Curlerd, with the definition given in the text, Next is
mentioned the pale, soft variety of the disease, and of it two ficures are piven : afterwards the Madura Foot ia
referred bo; it is one of my specimens deseribed above, in which pink particles were noticed ; and, lastly, the
amtlior offera some general remarks of value, but not requiring repetition in this place. There are numerous
Hlustestions to this article, some of which would convey o different impression to my own figures; and s the
suthor has alzo not always made clear, the authority forsome of his descriptions, it may be as well for me tostate
that T am nat responsible for any of the statements, except as they may be faken directly from the papers which
I sent to England, immediately after Lil.e:.- were published in Bombay (1860.6G2).  The anthor’s determination of
the genus of the parent funsus of My¢eetoma, it is not necessary for me to discuss ot present.

Mr Berkeley subsequently continued his observations; and since these refer to points of considerable
seientific interest, T have made large extracts from their record in the * Linnean Society’s Jourual,! which are
here subjoined,

1863, Observations on a peeuliar Mode of Fractilieation in Chionyphe Carferd, Bork, By the Rev. M. T,
Berkeley F.LS., from the ' Journal of the Linnean Society," ms, vol. viii, 1863, p. 139, The suther states
that having received from Mr H. J. Carter gpecimens of the above named mould *in such a condition that it
was hoped I might be able to raise a crop in the foliowing spring upon rice-paste . . . it was the more desirable
to do this as the Chionyphe, as seen by Mr Carter, exhibited more than one form of fructification, in ome of
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which a multitude of globose spores were formed within the terminal eyst; in another, if not an earlicr stage of
the spme thing, a few secondary eysts were produced within the mother-cyst ; while in a third, instead of globase
gpores, thers were myriada of more minute uniform bodies. These secondary eysta, it ahould be ebserved, are un-
like anything observed in Chiouyphe or Mucor, though approaching certain appearances in Suprolegmio and its allies,
The resemblance, however, to these plants did not stop here, for in certain eysts lateral branehlets formed a reti-
culated mass over the surface, reminding me strongly of the antheridia in Szprolepia wonoica, Pringszheim, or of
the supposed antheridia figured by Hofmeister in Truffles. Those who are familiar with the various modes of fructi-
fication of Fungi, and more especially if they have studied the Sxprolegais, will not be surprized at these anomalies,
or at the additional prools afferded by them of the afinity which really exists between the Wwearini and Sepro-
legmie . . . therefore it was matter of some interest to watch, if possible, the development of the Chiviyphe. As
goon, then, as the weather was sufficiently warm in the spring of 1863, minute fraxments of my specimens wers
placed npon thick rice-paste, and each waa covered with o bell-glass to prevent any aceession of fresh spores from
without. Unfortunately, however, our native moulds rapidly made their appearanee in great abundance, and it
was only after they had arrived at perfection that the pink patehes of the Chisuypbe bicame conspicuous, and these
were so intermized with the strangers that it was very difficult to follow out their development ; added to which the
rice-paste seemed to be so exhausted by the first-formed moulds, that the vegetation of the Ciionyphe censed before
the greater part of the fruit was pecfected,  As far, bowever, as my observations go, they confirm Me Carter's
remarks. There were two kinds of Hyplasma, the one consisting of irregulac-branched and anastomosing,
sparingly jointed threads, which seemed to give rise to the Mucorioid fruit; the olber of straight Confervoid
threads (which appear to be identical with those figured by Me Carter), in whose articulations there was a
minute nuclens at the upper part, while in the terminal articulalion there were sometimes two, thongh T am
not able to verify this minnte character.  There were the same eysts of the seeond order in some of the mother
cysts, and there were spores perminating in #ifd, though these appeared to me elliptic eather than globose.
A most curious matter, in addition, was exhibited by the straight thremls, which points to anether cunoos
analogy with certain Alzw.  The portion of the protoplasm or contents of the eells in which Mr Carter
observed the puelens above mentioned to be immersed, soon separated from the rest, first preseuting o cask.
shaped mass, surrounded or not with a distinet membrane, and then becoming elliptic or sub-globose, A large
nucleus was observed in many of these masses, but these appeared to be frequently replaced by an indelinite
number of smaller bodies,  After a time a little lmpilln, ia formed on one side exactly as in the fructifying
joints of Zygnewa, which gradually bulges out, the mass soon conforming itsell more or less to its enlarged
walls, In a single case only, I witnessed the junction with amother thread, and then the form of the
intermediate cyst was extremely irregular, and ita cavity filled with large spores.  In some threads, howerer, a
different state of things appeared, sometimes in the contre, sometimes at the apex, but whetlee in either case
eorresponding with a twin nmelens T am upable to say. However this may be, instend of ome eyst, two
appeared, a eonjugation probably taking place between the two within the threads a8 m some Zygnemete, and
the upper forming it should seem ultimately the perfect cyst.  No one cysk, however, came fo perfection.  In
eome cases the lower eyst sremed to be entirely absorbed, while in others it was permanently connected with
the upper by a distinet neck. In one instance I snw one of the straight threads forked, aml preducing two
terminal cysts. From the cireumstances before mentioned, it was impossible for me to follow out cach poing
with the requisite peecision . . . . the conjugation of the threads seems to resemble more closely that of
of Zygeema than the well-known analogous phenomenon in the genus Syaqyifes.”

I regret that Mr Berkeley's figures could not be here reproduced, snd further reference is therefore to be
made to the original ezsay ; T would, however, observe that a similar, if not identical, mode of production of the
* cysta " above refered to from Hyphasmic threads, may be observed amongst the small black fungus-particles
during their residence in the canals within the tizsues of the foot; see dcm‘:ript[ﬂu of fig, G, Plate TX ; bui
no signs of germination through a conjugating process was remarked in these civcumstances, sullicient time for
full germination here, loo, not having elapsed.

Following on Mr Berkeley’s article thus so largely quoied, is a brief communieation from Me H. J. Carter
on the structure of the same fungus, in its pormal and its abnormal form.  There ane admirnlle figures, of which
all I need say is, that the drwing of the morbid fungus-form (melanoid variety) dilfers not materially from my
own fig. G, Plate IX; while that of the fully developed Chiongphe is like mine in figs. 14—f] Plate XI,
with the important addition that the Bpnmm;iu, or spore-cysis, are shown to be covered with a network of small
filaments “ which seem to spring from the same filament on which the sporangivmn is borue”” Mr Carter
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observes of this network—" what its office may be T cannot say, unless it be eonnected with impregnation, after
the manner pointed ont by Pringsheim in Suprofegmia, &e.,™ thus taking a similar view to that suggested by Me
Berkeley., 1 have mysell no new facts to add, and to o not-long distant future, one may look for a full com-
prebension of the position and growth of this new mould,  Mr Carter also remacks that he eould not get the
Chionyphe to grow on paste after the spring and beginning of summer, and he therefore infers that this is the
time in which it fractifies ; a conclusion, T may add, quite supporting the results of esperiment in India. * The
Transactions of the Medical and Physical Society of Bombay," No. 1X, new series, for the year 1569, contains &
portion of the above remarks by Mr. Berkeley, which were read to the Society, at the time they wero received by
me in Bombay.

1865. Tn this place, may be mentioned the valuable statistical information accumulated by Mr P. A_ Minas,
Honorary Assistant-Surgeon in the Bengal Edablishment, Ge., and detailed in the * Indian Annals,” No. XXI1V,
July, 1568, The cases were seen in the Punjaub, Rojputana, and some adjoining states: thn:,r number 37,
af whom 32 were males, 5 females : the average age of the former was 31 vres, duration of dizease when first seen
5 yra. 2mos, : youngest male patient was 12 yrs. old, the oldest 60 yrs. : shortest duration of discase 2 mos.,
the longest 26 yra.: amongat females, the average age was 35 yrs, the youngesl 20 yrs, the oldest 45 yra. :
average duration of discase when seen 3 yra. 9 mos,, shoetest duration 10 mes., and the longest 7 yra. As
regards ocenpation there were 20 agriculturists, 4 begaara, &e.  The right foot was affected 18 times, the left
foot 9 times ; single toes of the corresponding feet were implicated, 2 and 5 times respectively : the left leg was
affected onee, the right hand twice,  Quoee the diseased loot weighed as much as 10 1bs. 8] oz, Amputation was
performed 26 times with suceess; of 11 cases otherwise treated, 6 were relioved, 4 cared, and 1 died. Tt would
siem that all the above eases belonged to the fiest, or black varioty of Myeetoma., These seen in the carlier stages,
had the dizease upon some poart of the aole of the fool; in many even of the older cases, one toe alone was affected.
In both the hand eases, the discase becan on the palmar surface.  Mr Minas's previous experience has been
already mentioned.

I may here introduce o reference to the notices of this disease, which have hitherlo appeared in the * Indian
Medical Gazette' (Caleatta). In wol ii (1367) iz an execllent article by Dre Eddowes on treatment ab an
early stage by removal of the growth ; and asother by Dr W. J. Moore ; in vols. iii and iv, are cases narrated
by Mr Minas, which have for the most part been already referred to; in vol. v are brief notices of cases in
Goojerat, by Mr Jayakor, of the Bombay Medieal Service : and in vol, viii is an inberesting commumication from
Dir Moore, with references to other operators ; and as well a ease (melanoid variety) narrated by Dr Downie,
which iz noteworihy from its containing 2 memorandum from Dr D). Conningham, to the effect that the black
particles expmined did not pregent any elear trace of fungus-steucture, & result which is unusual,

1569. ¢ Transactions of the Medical and Physieal Society of Bombay,! No. IX, New Series, for the year
1569 ; Appendix, p. xxxii, © On a somewhat unosoal proceeding in Surgery after amputation for * Myeetoma,'
under the care of Doctora Miller and MceDowall, reported by Assistant-Surgeon €. MeDowall."  This is a case
oeeurring in o young man * presesting cutwandly nothing unusual " the foot was the size of a large pumphkin ;
flap amputation was performed below the knee; the patient’s health had been carefully prepared for some daya
boefore.  There was obstinate bleeding from the medullary cavity of the tibia: amputation was performed at the
lower third of the thigh; bleeding was again eopious, even from the veins everywhere; the medullary cavity of
the femur had to be plugged with a cork, and the plan was quite saceessful in checling the hemorthage.  The
pasient recoveral. It is remarked that Dr Losd, Civil Burgeon of Poons, had to amputate twice in consequence
of bleeding, in o similar cose ; and the suthors are of opinion that in Mycctoma there is an unusual likelihood of
bleeding. Those members of the Society who were present at the meeting when this interesting paper was read
seem, however, to have demurred 1o the last siatement ; and it is stated that out of 1|11-w:r:1.-| of twenty coses of
fungus-disease of the foot operated on at the J. J. Hospital, Bombay, no instance of unusual hemorrhage had
evier eocureed.

The e volume of the ! Travsactions' containg notes and a figure of a case of Myecetoma which refer to
the same inslouee as that recorded in the text at page 10 (Case 5).  Vol. ix also contains the note by the Rev.
M. I. Berkeley, F.LS., “On a peeuliar mode of fructificaiion in Chiomgphe Crrferd,” which is quoted above
in this Appendiz.

No. X of the * Transactions," for the year 1570, has “ Notes on Myeetoma, with cases, by T. Holmested,
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Enq., Civil SBurgeon, Hydrabad" (Siud) ; and this interesting communication T became aware of, only after the
greater part of the text was printed. The author observes that he has seen * twelvo cases; in ten, one foob
alone was affected —sometimes right, sometimes left; in two cases, the disenze had also been spreading up the
leg. Omnee I think T saw the hand affected ; tho subject of it promised to cater the hospital, but never shiowed
himsell again. In one case, the subject was a female ; this was an incipient case, and had the appearance of
o fibro-eystic tumour surrounding the baze of the great toe, but containing the ordinary products of fungus-
disease.  Another incipient case was a young man who had the disease in the dorsum of the left fool, the skin
of which was raized, hardened and bad an unhealthy look ; a probe on being passed, touched something like dead
bone. Two years previously he had run o thorn into the fook . . . . the thickened tissue was dissected off, and
paszing into one of the extensor temdons was found a thorn, of irregular i_:]qq.[_n:: and n@,ﬂy one inch in length ;
the part not appearing healthy was towched with earbolic acid, and he made a good recovery™ . ... The author
ia inclined o think that the disease is o lorm of melanosis—because of *the microscopical examination’
(revealing to bim only ¥ minute vesicles of < 0oy B0 o5 Do in. with one dark pot in their walls,” and exhibiting
active molecular movements) ; " beenuse the discaso commences in the skin, and perhaps amongst the eells of
the rete mucosum ; and because I can never detect any fungus.™ .. .. A case of amputation at the thigh for
discase of the koee of luug Blnnding i8 mentiooed: ¥ on examining the discased part, 1 found what 1
then thought to be melanosia of the head of the tibia and tissues around. 1 now think it must have
been o case of Mycetoma; T had not then seen a genuine case of this dizease:™ . . . . the flap operation
was preferved, and scupuneture sdopted for preventing bleeding: wire sutures were used for the flaps,
and carbolic acid applied to the wound, Mre Holmested emploved one form only of acupressure—**that by
which the artery is compressed by a long needle projecting out of the wound or skin;” and though not
digsatisfied with it, expresses the opinion that for peneral use, the lizalurs seems best, the risk of secondary
hemorrhage being less,

Obsepvations mude in England may be fitly preceded by a notice of the “ Scheme for obtaining a better
knowledge of the endemic skin discases of India" prepared by Des Tilbury Fox awd Farqubar; for
although Mycetoma is not to be included amongst skin affections proper, yet a usclul and sugzestive
summary of certain characters of this disease has been herein introdueed : date of the document 1572,

The suceeeding paragraphs appertain to records of the examination of specimens, bransmitted ab various times
from Ludin to members of the Pathological Soeiety of London. Theseveral volumes of * Transactions’ containing
these reconds are here named . —

In vol, xv, 1564, are notes sl deawings of a ease of the commoner, [m!ln, soft variety of the disease, which
were szent by me from Satora, a locality in the Decean plain of Western India: as the instance is also
referred Lo in the text, T will only remark in this place that the members of the speeial Commiltes appointed
to examine this specimen, viz. Mr Hulke, F RS, and Dr Bristowe, report baving cxamined the pale
“ particles " with a power of J'; in. and having failed to recognise a strueture in them comparable to that of a
fungus, OF course, 1 may add, this is ordinary experience; vet, obviously, the negation is of but
negative foree,

In vol. xxi, 1870, are recorded the results of another speeial examination by Mr Jabex Hogz and Dr
Moxon, of a second specimen of Myectoma (pale, soft variety) @ the roe-like bodics were found Lo present no
trace of structure; the authora regard them mot oz altered fungi, but ae rather resembling moeses
of eoagulated fibrine: they are of opinion that the development of these bodies should if possible be
traced, their structure being now sulficiently well known : they observe respeeting the membrane lining
the camals and ecavities enclesing the roc-like bodies that it offers no apparent struclure cxeepl fbrils
and defaced puelei.  The Commitiee are diulmsr-] to doubt the fungus nature of this variety of
Myeetoma,

In vol. xxii, 1571, data of a more positive character are recorded: o specimen from Guntoor (in the
Madras Presidency) wos presented by Dre Tilbury Fox, and referved to the very competent observer Dr
Bristowe. It is woted that the cavities and canals in the diseased portion of the foot are Glled with masses of w
nearly black, dense, dry, frislle substanee; IFrogmenis taken from the surfaee of these masses had o
botryoidal eharacter ; taken from the centre, they were fibrous in fexture and the colour in the interior wad

13
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paler and redder : the masses looked like ‘truffles,’ but also like dried blood. As seen with a low power,
there were indications of branching filaments ; with a higher power these were resolved into flat fibres : figures
are given: the fungus-tubules are deseribed, and the large thick-walled eells; the illustrations of these parts
are clear and decided: nothing new is made out, but the confirmation of my observations on this varicty of
Mycetoma is in the main sufliciently apparent. At the close of his Report, the writer adds—'I venture to
remark, however, that the black masses seem to be as truly a fungus, as do masses of truffle; and not merely
inspissated secretions, which lave become invaded by the growth of fungus. Tut T must add, on the other
hand, that T failed to detect any traces, whatever, of fungus, in the discased foot previously exhibited by Dr
Tilbury Fox—a foot which, but for the absence of the black masses, appeared to be diseased in precisely the
same way as the feot to which this report alludes! In elucidation of this last remark of Dr Bristowe, it will
be sufficient for me to here observe, that the specimen just mentioned as one not presenting any trace of the
block fungus, was aspecimen of * ochroid variety of Mycetoma,' where the curious bodies termed in this Memoir
—malacotin—are alone present. It has been wy object lo show that these, too, are of vegetable nature, and,
prolably, of fungus-origin, -

In Dr Bristowe's article, it is stated that Dr Thudichum had submitted the truffle-like material to spectro.
gropic examination, and © found that it did not present the absorption bands of any form of hematine. A small
quantity of the grumous black matter was submitted to chemical examination. From its appearance, it might
have been mistaken for dried and altered blood, or hematine ; but it proved to be insoluble in all re-agents,
whether dilute or concentrated, including caustic ]:lctrtslli and oil of vitriol. On eombustion, it lefb a small
quantity of ash, which contained a little iron oxide, but much less than it would have contained, if the matter
had been altered blood. [ am, thercfore, inclined fo believe that the matter is not condensed blood, mor
approximately derived from it or from hoematine ; but that it is of o dilfferent nature.’  These observations bear
directly upon the idea which has been broached in India, that the Dlack fungus-parlicles may be only blood-
clot ; such iden again seems untenable, from the side of chemistry,

In vol. xxiii, 1872, is a notice by Mr Jobez Hogg of a specimen from Rajeote (in the Bombay
Presidency), which appesrs fo lave been ome of the second or ochroid variely of Myeefoma, and but
a partially removed tumour. I own that T cannot understand the character of the disesse in this in-
stance, and it would almost appear as if there had been sowe accidental admixture of a mould. Mr Hogg
doubts if a fungus is the essential canse of Mycetoma ; and has in other publications expressed the same
apinion.

In vol, xxiv, 1873, will be found some remarks by myself, on the pink mould which I had long since
observed to arise in connection with specimens of Mycetoma, of both varicties ; and a eolowred figure is given
of this growth, which is the Chioayphe Carfor of Berkeley.

15878, One of the latest observations on this subject which has been made known, s contained in the
work of Dr Fayrer entitled * Chemical and Pathological Observations in India,” London, 1878, p. G37. An
instance of the * zo-called Madura Foot ' is described, which isnotewerthy as having eceurred in Lower Bengal,
where the affvetion does not scem to have been hitherto noticed ; the ease is a characteristie one of the second
variely of Mycetoma, and besides being fully recorded, is of interest from the appended and illustrated romarks
on the structure of the new growth, by two very able observers, viz. Dr T. Lewis of the British Medieal
Service, and Dr. Goodhaet, of the Royal College of Surgeons, London, &e. It is nothing new to record the
negative results of microscopic seruting, but T may observe, first, that probably the failure to induee artificial
germination of the fungus-particles (as I regard them) recorded by I} Lewis, may be explained by the late
season of the vear when the experiments were made ; and, secondly, neither of these two gentlemen named have
offered an opinion, or pointed out an analogy to other morbid products, respecting these peculiar bodies, so that
in short the resulis do not contradiet my own observations so much as they fall short, as othera have, of those
poritive data,

In order to render this brief summary of contemporaneons opinions as completo as posmble, I may add a
referenee to the work of Mr Hancock on the * Operative Surgery of the Foot and Ankle-joint, dated
London, 1573, in which, under the headings of “ Perforating Uleer” (p. 37,) and “ Tubercular Discase of the
Foot," (p. 75,) will be found various, but as T think hardly discriminating, remarks on both Mycctoma and
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another affection of o totally different character. It i difieult to perecive clearly the writer’s meaning, but
enougrh 18 advanced to indicate that the disease termed by Nélaton, in 1852, ‘ Une Affection singulicre des os
du pied' capnot be ile same as the fungus-disesse of India, the alternative conclusion being the unlikely
one, that close, clinical and microscopic obeervations bad not been exercised by surgeons in Europe:
indeed, from the narrative here given, it would appear that Nélaton's disease, or the perforating uleer
of the foot, is an affection of constitutional, perhaps strumouns, origin, and attended with progressive caries
and pecrosiz of the phalangeal, metatarsal or other bones, &e.. of the foot.! 1 have bad no practical
ﬂ.i}c:ll,l:l.‘i'l]fl‘ﬂ.-l}c with this last-nomed complaint ; but may trust that after the publication of the present
volume, ne difficulty will be experienced in adequately diseriminating * Mycetomn,” and so aveiding any
confusion of dingnosis,

¥ Binee the above was writton, T have heard it stated | gestion I regard as both valuable and sound, for, read
on good authority, that the perforating uleer of the foot in this light, Nelaton's cases beoome, to one acquainted
is] probably a form, or relic. of Loprosy ;" aud the sug- with this last discass, by oo means unintelligible.
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PLATE 1

Verticad section of a font affected with the Medowotic or Wack vaviely of Wyceloma,  See Uase 1, page 53—
I'his was the first example seen ; and the dark fungus-masses belonging to it are figured i Plate 1X.  Sketched

immediately after amputation.

The new Em“—“. iz i the form of black |mrlii:|l::- or magses, which are located in both hard and soft [rats ;
being inclosed in a capsule and, as well, commonly imbedded in a gelatinous or fleshy material.

## % % The sclerotioid growths i different paris of the fool.

a.  Lower end of the fibie, in which are imbedded two globular masses, surrounded by a thin membrane ;
a few small, detached |::1rl1'::]1~5 are scattered about.

b The astragaiis, upon whtch, too, masses of El,'l;l“’lh have a’-hghtl_v encroached.
e The o5 eafeis, which is largely occupied by the foreign bodies in question,

There is less gencral tumelaction than usual of the foot, in this instance ; the discase boing thus presented

in an uncomplicated form,
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PLATE II

Mycrroma : war. MELANOTICA

Fig. | —"Frlerual appearanee of dhe fool deseribed at page &, Caze No. 2.—The specimen had been
preserved in dilute alcohol, but there are still evident the small, pouting orifices from which the black particles
izsne.  The globular form of the whele foot—tlie Mycetoma—is tolerably well marked. Light patehes in the
skin are seen, which are not essentially related to the fungus-disease itsell. The tarsus scems to be chielly
affected. At *, a white bristle placed in one of the openings above mentioned.

Fui, 2. —bectional appearance of the fiof deseribed at page 5, Uhse No. b —Sketched immerlia.lo:ly alter
operation.  [lere the tumefaction was considerable : the bulk of the growth occopies the centre of the foof, and
the ankle and leel are free from disease; the tarsus, in front, and chielly the metatarsus, are implieated and
mostly destroved.,  The new growth alzo oceupies both sole and dorsum of the foot ; and while itself forming a
larze part of the eotire tomour, has besides exeited considerable swelling in the soft parts around.  Thiz super-
added tumefuction iz of an cedematous or elephantoid character.  The tesdons are spared ; and sections of two or
three may be seen in the ol surfaee: the articolations of the foot are not 1:5]:1'::5:1”_\‘ alfecred. Al i, amsel
elzewhere, are seemingly isolated portions of the new growth ; these were, however, probably connected with the
main bodv. At &, is the largest or densest colleotion of sefevafin ; all masses are capsulated ; and their yellow-
tinted, friable envelope is seen around them. At e, are sections of numerous canals filled with a gelatinous
substance, imbedded in which are the black particles ; the appearance bring sometimes that of cysts laid opon.
At %, a bristle is passed into one of the openings of the surface, to show its connection with deep.-seated masses
of the growth.
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PLATE IIT
Myoeroma oF Toe Haxp: BLACKE VARIETY

Fie. 1.—Yiew of the third finger, right hand, in the case described as No. 5, al page 6. Sketched froma
spechmen preserved in spinit.  The new growth, and the openings leading to it, are siluated chiefly on the palmar

aspect : the amount of swelling is not great, and the fnger alone seems to have been implicated.

Frii, 2.—An entive hand, with part of forearm, seen in the anterior aspect,  The former is considerably
swollen ; the two onter fingers are most affected, and laterally displaced : the palm is also largely implicated, and
the ball of the thumb,  There are apparent cicatrices near the wrist, but the growlh has spread abiove this jomt,
to the extent of two or three mehes,  The index and middle finger, and most of the thumb, seem Lo have eseapud

ilestruction.  The case iz alluded to at paze 6.
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PLATE IV
Myceroma oF tue Foor: ocmromn ok paLe vakiery. Case 1, page 8

Fig. 1.—External aspect of the foot, drawn immediately after operation. The large, pale, soft swellings
which are seen at %, are ouigrowths of the masses within,  There is not much general swelling of the foot, and

the parts in front are unaffected,

Fii, 2.—Sectional view of the same specimen, sketched at the same time, The new growth is seen to consist
of a greenish-tinted, gelatinous waterial, which iz accumulated in various partz ¥ ¥ encroaching on the &k, o,
the astragafus, &, ss calvis, ¢, and as well as other tarsal bones in front, o, In the medullary cavily eof the tibia
are scen two small, pale cavities, which look as if they had onee been the scal of the growih. Some of the tendons
are seen to be cut across at ¢, 2 ; there is no special disease of the articulations : the front part of the foot is free

from jmplication,












PLATE V
Myceroma or THE Foor: epane vauery. Case 4, page 10

This illusteation, taken from the life, previows to operation, shows a common aspect of fumours of this

kind, when of moderate size.  The swelling was hore remarkalile in being hited Lo the inner side of the foot.

Dark and light spots on the skin are seen, which are mostly due to pigmestary alterations ; and there are the

uznal, small openmgs from which the pale, soft f1l1]f__'_1.l‘i-E|-i‘ll'i:i(!]l.':= emerge in abundance.  That portion of the foot

it irnp]i-::h-:'E inn the j__',n-1l-'l|| WAs ap||.1rrl|.[|_'r' ]1:':L|fl!r3.'.
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PLATE VI
Mycerosa or Tee Foor: pare vamery. Case 5, page 10

The tumounr is nuusnally large : it involves chiefly the fore part of the foot, and does not extend above the
ankle-joint,  There are everywhere the usual pale, soft swellings, and at the inner ankle, the peculiar apertures
of this disease.  The toes are seen to be partly involved, and the outer toe is widely separated from the rest
by means of the new growll. There are notable przmentary changes in the skin, but the parts of the fool
not directly implicated seem to be unchanged or only wosted.  The patient was in 2 very redueed state of
healtl:,












PLATE VI1I

Fic. 1.—Section of a parl of the foof shown in Plate VI: natural size; appearance after long preservation
i spirit (eide Prep. 502 C, Pathological Museum, R. Coll. Surg. London). ‘There is much thickening of the
soft tissues : the musenlar fibres are not distinet ; the bones are unchanged : the toes are dizplaced, from their
tendons being pressed wpon.  There are seen several, apparently isolated portions of the growth; the largest al
a, where the chambers or cavities lodging the pale, soft particles are particularly distinet: at & are sections of
canals leading from these cavities to the surface of the foot. eis a cavity of unusual size, and having in its
thick walls numerous follicles, in which are to be seen the fungus-particles, and which impart a honey-combed
appearance to its mner aspect, o are small cavities, of diameter inlermediate between that of the chamber and
canal ; in them, teo, may be scen the fumgus-masses, which generally break up into smaller fragments as they
pass on their way outwards, At * is a metatarsal bone.

There iz here to be noticed the yellow- or orange-tinted walls of both canal and cavities, altered somewhat
in colour from action of the spirit—whence, ton, the marked hollow appearance of the cavities, their gelatinons
eontents having shrunk away. A bristle is passed into one of the lower OpENIngs.

Fig, 2.—A view of the ouler, convex surface of the small tumour which is deseribed at page 11 (Case 7) :
patural size; after prescrvation in spirit. 1€ shows the characteristic azpect of the openings in the cutaneous
surface ; namely, that of cireular or oval depressions, deepest at the centre, where is the aperture giving exit to
the particles.  The growth was here at an carly stage. A large pateh of pale diseoloration occupies part of the
surfece : some of the cuticle had desquamated.

Fie. 3,—8ection through one of the cireolar apertures of fiz. 2.  a, epidermis; £, derma or cutis ; ¢, sub-
cutaneons tissue : fungus-particles were found at some distance down inte this part. Magnified view.

Fia. 4.—A portion of the foot from Madura, described as Case 2, at page 9 : nearly natural size.  The new
growwth is the pink-tinted, fleshy mass here shown (4, ), which permeates the soll tissucs, and exesvates the bones
(® * %), reaching the surface ab ¢, ¢ ; and where divided in its course }Trrnrnting the aspeet of canals, as at & £
The general int is parily due to the presemce of piok grannles (fungnz.particles), some of which are scen,
separately, al . The specimen had been preserved in spirit, before it was sawn in two and the drawing made.
The pink particles are again fizured in Plate X.
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PLATE VIII

Fig. 1.—Tke boues tn Mypcefoma of e fool.—Al o, =, a, are the charaeteristic, spheroidal holes, tunnels, or
cxeavalions, which are prodoced by, and serve o lodge, the masses of pew growth. It will be seen that the
osseons tissue ig riddled by these passages or loculi, and that with the exception of some roughening, thickening,
and a few spicnle—all the result of simple irrilation esused by the presence of foreign bodies—there is no
abnormal change in the bones themselves, The joints are entirely umaffected. The figure is the one alluded
to in Chap. ITT, Seet. I, page 20.

Fic, 2. —MWuode of invasion of ke growth in Mycefoma.—2An ideal section of the fool. Al &, a, a, are
cavities containing the black particles, and interspersed throunghont the foot : they are lodged in the spherical
excavations of Loth hard and soft parts above deseribed. 8, &, 8, are canals in the tissues, leading from these
cavities to the surface of the foot: they frequently communicate, and are lined by a continnons membrane ;
they are the channels along which the fungus.particles pass on their way to the esterior. A soft, gelatinous,
or fleshy material is also contained within them, and is present also in the cavitics when these are not filled
with fungi; so that the appearances here of hollow passages, is only partially eorrect; the lumen of the
channels is always filled, or else their walls are in contagt. e, ¢, . Apertures on the sucface where the canals
terminate : they are often very numerous, and frequently in them may be found impacted the fungus-particles.
if, o, . Pink-coloured stains or streaks in the skin, which are, for the most part, siltuated near to the aper-
tures just mentioned, and are supposed to be owing to fresh inoculation of the foot at these spots, whenoo
new extension of the growth proceeds. I have not attempied to show in this diagram the orange-tinted,
and probably growing, coat or cuvelope of the new growth, which invests all the cavities and channels; but in
Plate 11, fig. 2, and Plate VI, fig. 1, it may be readily scen. At * * are two canals, &e., traced out of an
actual specimen (that from Sind, described above at page 5), and serving, with other data, as examples for imita-
tion in the larger figure below them. In the dilatations of ihe canals will be seen some of the black particles
and those arranged in groups of four, or as if multiplying by outgrowih.

The above particolars refer immediotely to the melanotic varicty of Mycotoma, but it is believed that’
ingtatis wdandis, this figure would correctly represent the disposition of the parasitic growth in the other variety
of the affection.
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PLATE IX

Structure of the Selerofin belonging to the Melanotic variety of Mycetoma. For full deseription see Sect. V,
Chap. I, page 67,

Fra. 1.—RBlack particles, of natural size and appearance when perfectly fresh: taken from the foot of the
man whose case is described at page 8 ; it was the first example seen of the dizease. (Fide Plate 1) The lange
gpheroidal mass in the middle of the row was taken from a cavity in the filde, and it is shown in section alss, A
few of the small particles are introduced,  In instances subsequently abserved, the form and size of these bodicea
were even greater and more irregular.

FiG. 2 —Yiew of the smaller black particles, when seen by aid of a lens. There is shown their fAattened,
botryoidal shape, and the appearance of a stalk upon the under surface.

Fira, 8.—View of the cut surface of a large particle (Sclevotinm}, when seen by aid of a lens. There i3 shown
the dark, tubercalated rind, and the radiated construction of the interior, due to the presence of fasciculi or
bundles ; which, proceeding from the centre, branch and unite ns they pass ontward, finally terminating on the
exterior in a black and expanded knob.  These termiual dilatations are supposed to be the fruit-bearing segments,
and being harder and more friable in consistence than the branches which bear them, they become detached, and
thus form the free black pacticles of smaller size, g0 abundantly met with in the foot. Tuken from the larger
mass shown in fig, 1.

Fus, 4 —Minute steueture of the Selerofia, ns displayed with a power of 2—300diameters. o. The compact,
eellulur construction of the hlack, firm, peripheral part of the larger particles ; it is that, teo, of the main portion
of the smaller particles. There is seen imbedded one of the sporangia described in the text, and a general
radiated arrangement of the cells is apparent. & The free edge of the same. Ilere is shown luzoriant eell-
growth, by gemmation and extension. e Another illustration of the same. One of the growing filaments
{to the left) presents a characteriatic appearance in the position of the *nuclens' in each cell, and such as
was subsequently noticed in Chionyphe when artificially cultivated.  (See Mr. Berkeley's article in the
*Appendiz.’) 4 Structure of the interior part of the larger black massea: here are seen chiefly minute, flat,
pale, homogencous flaments; very closely arranged, and often blending, Beaded fibres co.exist.  The
tint of these ultimate structural elements appesrs very light, in comparison with that of the mass which
they form,

Fiia, 5. —Section of the perip]mr:,r or rind, at itz junction with the common enveloping membrane. The
rounded form of the dark-coloured tip, and the radiating dizposition of its component cells, are indicated. The
membrane itself, which is derived from the tissues of the foot, is seen to be perfectly separate, at least in most
part; of straated and obseurely Gbross strocture, and studded with numerous globules, which were supposed to
be formed of cily matter.  Acetic acid has been added, in erder o render the animal structure more distinet.
x 250 diameters.

Fra, G.—Minute structure of * a small brown fragment from the interior of a eanal.’ Here is seen what 1
hold to be the sprouting, dn sitéd, of o small biack particle, the clear colouriess cells being derived from the pre.
existing brown ones, and possibly giving rise to the like in turn.  There i3 alse shown, imbedded in the mass of
eells, @ number of the expanded vesicles, which I have compared to gemmules or sporangic.  The diameter of
the component cells is about ;0o in., of the vesicles 3% in. There is here evidence of great activity of
growth.

a, i, . Isolated vesicles representing gemmules or sporangiz, which have been taken from various specimens
of the molanotie variely of Mycetoma, The wvaricty of appesrances, as regards both eoll-wall and contents, 1
remarkable, 10 as probalile that the true eharacter of these organs 18 obsenred, through their abnormal conde-
tions of growth, but the terms just mentioned seem to indicate the differences that exist,  Certainly, some of the
vesieles at onee spront into beaded Gloments or tubes ; whilst others show grumous contents, apparently under-
going sub.division, and possess thick walls, as if they were an aborted condition of spore-vesicles,

b, b Dsolated groups of eells which were observed, during attempta to trace the connection between the
dark-eoloured and the colowrless cells.  (See pages 60—TL)  Oecensiomally, it scemed as if the latber were pro-
duced from the former ; wlilst at other times, the order of formation appeared 1o be the reverse,

¢. A remarkable group of cells, both p;lu_-, and eoloured,  The large vesicle filled with finely granular
contents 14 marked in wmy notes ox o doubthul transitional form: it Ly possibly bave relation to lower forms
of vegetable life, as of the Becteria, which seem to be connected with the fungus of Mycctoms. = 250
diameters,

Fig. 7.—a. Magnilied view of {wo dark brown fungus-particles, taken from the Bellary specimen described
ab pp. 6 aad 72, There is evidently a close similarity in general characters to the ordinary black particles, as
ghown in fiz. 2; aml there is seen a striated and radiated appearance in the interior of these bodies swhich is
comparable to that commonly existing, as indicated in fig. 3. Two bundles of fat-crystuls are shown, beneath
theae coloured particles, with which they were found.

&, The minute strocture of these bodies.  There is a distinct arrangement of flaments, but the vegetable or
eellular beaded nature of the latter was not evident. It is supposed that these particles were Scferofio, which
had nndergone a degencrative change, and had lost their Irrimi.t.i.'l.'u evllular composition. A comparison of their
present structure is, however, possible, with that shown at fig, 4, &, a3 belonging to the ordinary Llack particle,
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PLATE X

Tustrations of the minute structore of the fmgus-particles ( Wfoeatio), helomging o the pale (Gokraid)
variety of Mycetom,

F'_l:;: 1.—The tre fangus-clements found in the ease of the woman descriled at page #; [ deseription see
' 50
Wmu. Natural size of the particles.

b, Particles me seem magnified by aid of a lens; their normal colour, and their tuborendnted sxtovior are Tors
ahow.

¢, An entive smaller particle, as seen with L-inch olgjective, Tt trne collubar charncter iz apparont.

d, Free survface of the same, as soem under a bigher power (2 250 diameters). The Inxaviant growil ami
multipheation of the compornent cells ig clearly seen: no olbier siructures It these exist. Ssme of the Deaded
filaments have o dilated extremity. bat aporangia had not formed; nor were conildin seen to be detached. At the
lower part of the civele iz shown the strocture of the filaments deseribed in the toxs, at page 78, an being qak
in the gelatinons matrix holding the fingus.partieles, in the focd.  The relation of these Gluments to the pﬂ.ﬂiu:;q s
not made out.

e, Contents of the finid discharged from openings in the foot.  Besides pus-cells, blood-corpusecles, and granule-
masses, there were seen the small eollections of fangns.growth ehown in the figore. Sometimes the beaded fibres wern
lnrge and distinet: 6t others, smaller filvments were seen, shown to the right and below. = 300 diameters,

£ Ome of some particles, occasionally deteoted.  They woere opague in ports corvesponding to the nucleus or
centre, aned bo certain rays pazsing off in o radinting manner, It seemed to me that the dork gl'lulllllm' ST L P .
aponded 1o the body of an ordinary selnestivi ;. whilst the incipiont weys wonldd form its eryatalline envelopo ; and
:Em‘t.&!n(-.m was here a transition from these distinetly cellular hodies, to the more obsenre ones, which are eommonly

o,

Fig. 2.—The pink I‘n'rt wles Found in the specimen from Modura,  Bee puge 9

ar, Natural size and appearance of the parvticies,

b b, Pavticles ps soen with a power of 200 dinmcoters.  Their varyving size, form, and songtrcetion are Lieve shiown,
For deseription, ses page Tik

¢, A particle of differont colonr. It had burst open in the manner shown ; and the finely-gramunlae interior woa
then seen : the same appearancs was prézent in other specimens.

. Globales of oil, of varying sizes; they partake of the pink hue, and give rise o the gencral tint,

e, Collections of fat-crystuls,

A ﬁ'l].-_q'Mw dpiderneigue found amongst the pink particles; there were, besides, several masses of epithelin] seales, of
great delicacy.

Fra, & —Fungas-particles (gealzcofia) of the kind commonly met with, For foll descviptions, see page 7.

a. Natural size and aAppearane: of these hodies,

b. A small eollection of them, still in apposition, and retaining pavt of their erystallive fringe. The larger,
compact aggregations. whicli have been compared to the ‘ova of fishes” {o * poppy-zeeds’ &Ko, have a sinnlar
general arrangement of the particles and finges. Takon from o perfectly fvesh specimen jusl removed from the foob,
w200 dinmmetors,

o An wlenl particle, but founded on foct, In the eentre is the essential element—the malcotinm—af globulae
form and tinted hoe; gaed Bi|1|'rr|:|l:||!i1:|g it om all sides, 15 the t::j‘slu!]imr r':u'q,-'lulw, whiely 15 r-:gll.rﬂ::q] s I,l-Jing
eomposed of the more solid fat-principles. At ¥ is one of these fatty eorpuscles of & complicated charcter.

d. One of the particles taken from the Bhooj specimen, described ot page 9. amd here represented az showing
certuin poenlinritios,  The intevior of the compresesd mass iz seen to contain geveral ovoid bodies, which bad a eertain
repemblance to spores, or seeondary eells, but which were, probably, globules of oil; and the erystalline sovelope wos
hiere of more complicnted construction than usual,  x 250 Qimmeters.  See poge 76,

e The appesrancs of & * malacotivm,” as viewed with & power of 700 dismeters,  The apecimen baid been preserved
i dilute aleohol.

. A portion of the eame, more highly magnified.

Fis. 4 —Strneture of the membrane investing the Wack particles and lining the canuls; as seen in the specimen
from Bhooj, deacvibed at page 4. Thore are—1, o fibrillated strocture; 2, mymads of cells or nuclei; 3, tubes filled
with cells or nuclei ; but these Intter are not shown in the original Ggare,

Fia. 5. —Structures found sdherent to, or imbedded in the above membrane, It woold seem az if the growth of o
mycelinm had commenced in this instanee; see page 70, o 200 dinnisters.

Fus. 6.—The strocture and arrangement of the * pink stains,” which ave supposed to indicate an incipient stage
of growih of the fungus-particles,  See page 78,

. From the skin of the said specimen (melanoid varviety, Case 3, page 4}, The appearance iz a2 if some natural
tubes or ducks had become flled with coioured granules ; an isolated, sphooidal gronp s seen, the individual particles
forming whish bad a diameter of -l — ool in,

B, Other pink stains in the skin. Collectiona of eoloured granules are soen, which are prolably * zooglea-forms*
appertaining to the early stage of the parasitic growth.

o. From the same foot.  Here are vanous stoactures, desoribed in the text, which seem to indicate stages in the
development of the fungus-particles,

. Fra, T.—0ther like structurcs from a specimen of the Ochiroid variety of Myectoma; that, namely, fromn Blooj.
S e BB,

:I"_ Bodies fonnd fres, in a geotion made neay ilie toes,

I, Amolher u:rmg!ll’-: -t | From the snme part.

. A still lorger similar eollaction.

Fig. 8.—Badies seen in the snbstance of the skin, in a perfectly fresh apecimen of the pale variety of Mycetoma,
(Case 4, page 10} 4 acctie acid 4 glycerine. Some of them were seen in close contact with the sweat.ducts, bul not,
to ndl appearance, within them, They wore arranged in streaks, not unlike those seen elsowhere.

Fra. 9.—Bodies taken from the same specimen ; they wers found alongside a tendon, in its sheath.

Fro, W—Stmetures zeen near the aperture of a canpl (Bhooj specimen, second varvieby).  They seem to indicate
the mode of origin of the soft, pale particles ; commencing st the right hand and proceeding towards the left, the
gradual tranzition of forms may be seem, which intervene between bodies like those found in the skin, and the mature
nralacotinm.
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FPLATE XI
SronTaxeous axp Arripionan Deveroragxt or Choioxvenr Canteri, Berd.

Fre. 1.—Appearance and structure of the erimson mould as it oceurred spontaneonsly upon a specimen of
Myectoma. See page 57,

a. Natural appearance of the red mould, at its free surface,

f. The =ame surface secn through a lens, showing its linely tuberculated aspect.

¢. Vertical section of the thicker part of the growth : natural size.

al. Consgtituent parts of the deep-tinted, Rocoulent superficies of the new growth = 200 diameters. Here
are scen apore=capanles of spherical shape, and of varying size; some are coloured, the others colourless ; and
stazes in the growth of both forms seem fo be represented in vesicles either tinted or elear, also here present.
Dimensions of the larger coloured sporangia <1 in. : of the larger, colourless ones, £, in. The vesicles vary
in size. e of the sporangia having burst, o number of spores ave zet free; these are of oval form, and
measure ok by 5ot ime The spesfivm-filres are also of different appearance: the more delicate colourless
ones are no larger than 1 b to 5 4o, ine diam, ; the coloured, and jointed ones, measure ' in. Stages
in the formation of these fibres are also seen. There are numerons granules and some irregular masses of
pigment.

e, Btructure of the great mass of the growth : [riable, bulf-coloured, and tearing longitudinally (like the
stalk of n mushroom), Here the resicnlar fruif is seen in its normal stalked position : there is apparently no
enlpmellz projecting into the eapsule. Stazes in the development of the sporangia are seen. There is no sign
of fructification by conidia-bearers. The myeelinm-filree are shown in different states of prowth and size: one
of them presents the beaded appearance with a particle, or nuclens, near to the joint, which wos obsceved in the
seferotin (Plate IX, fig. ¢}, and has been more particularly deseribed by Berkeley,

S+ Btructnre of the subjacent, pale, tough material; also friable, however, and readily tearing up in all
directions. It consists of myeelinm-fibres of varying appearance, of free globules, of sprouting spores, and of
pigment roasses.

#. A dizgram of the foot upon which the new mould appeared, lo show the appearance, position, &o., of
the latter. At ¥ is the spot whenee the specimen of the growth above deseribed was taken. The foot is that of
the woman whose case is deseribed at page 8.

Fig. 2.—View of the appearances presented by one of the pale fungus-particles, laken from the foot of the
young man whose case is deseribed af page 10, Water only has been added.  » 200 diameters. To show
ecriain very delicate flaments, too small to be measured, branehing and curved, and locking like strings of
oecillatoria, but not moving and seen immediately after ami_:llll.:ltiuu. They are not like the fing erystalline fri nge,
which gencrally assnmes a r-tmigllt, par‘n.l]el, or radiated 1ii:=pnsit1'm|. Bome were free, and others ap[mtrefl to he
cennectind with the animal cells.  As these filaments were more abundant on the second day than the first,
it may be supposed that they are the result of decay : they persist aller the addition of the strongest re-agents.
{Anthor’s notes).

* The malocofivm, whenee theze new growths proceeded.  See text, page 91.

Fra, 8. —S8keteh from wy note-book of Chiowgpde Carferi, ns it seemed Lo arise out of the interior of a
malacotioid particle,® which had heen sown in riee. The experiment is described af page 1.  Growth
has proceeded so far that vesicles were appearing at the ends of the mycelinm-fibres: the pink tint was
abwious,

I would repeat that the red mould ' has here been called ¢ Clionyphe,’ not altogether from the characters
shown in my carly illostrations ; bul, s well, from Berkeley’s identification, based wpon specimens he had
himself examined. There is no doobt, however, that these ligures aceord with suel identilication, so far as ﬂm].f
are illostrative of a specific form ; and for other pictorial delails, recourse should be had to the sources montinned
i the © Appendiz,’ page 110.
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