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PREFACE.

Ix this monograph I have endeavoured to give a
résumé of the present state of our knowledge of
Bilharziosis ; and, in doing so, have naturally had
to draw largely upon the work and experience of
others in the same field. To these observers I
wish here, at the outset, freely and frankly to
acknowledge my great indebtedness.

I am especially beholden to my friend and col-
league, Professor Looss, who has taken infinite pains
in providing me with an abstract of that portion of
his article in Mense’'s “ Handbuch der Tropen-
krankheiten” which deals with the life-history and
mode of infection of the Bilharzia worm.

Again, much of the pathological deseription of
the disease is the result of a study of specimens
in the Pathological Museum of the School of Medi-
cine in Cairo, prepared by Professor W. St. Clair
Symmers, formerly Professor of Pathology in this
School, now Musgrave Professor of Pathology in
Queen’s College, Belfast. For his kindness in re-
vising an earlier manuseript of mine on the subject
and allowing me to avail myself so fully of the












BILHARZIOSIS.

I.
THE PARASITE.

TrE pathological conditions included in the term bil-
harziosis are produced by the presence of the bilharzia
worm, Schistosomum hematobium, in the human body.

Geographical distribution.—The bilharzia worm
is endemic in Egypt, and also, to a more limited extent,
in South Africa. Endemic centres appear to exist in
Syria, the Soudan and Uganda, Madagascar, Mau-
ritius, Réunion, China, Cyprus, and the West Indies;
and sporadic cases of bilharziosis, probably contracted
in one or other of these centres, have been reported
in many other countries, for instance, in England and
Australia, among the troops who have recently returned
from South Afriea.

Description and life-history.—The worm be-
longs to the group of the Trematodes, but is dis-
tinguished from the majority of this group by having
male and female separate individuals.

The male worm, to the naked eye, is about 1 cm.
long, milky-white in colour, cylindrical in shape with
tapering extremities. Microscopically, its body is seen
to be thickly studded with minute warty projections,

each tipped with short stout bristles. Two suckers,
f







(see Fig, 16), showing several conpled pairs of worms in &ifu.  To
the left and above, the female has been so much coiled up that
three cross-section= of it have been made, Below and to the riehi
no female is present.
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Fig. 4.—Section of bilharzial cirrhosis of the liver, showing many Iateral-
spined ovi,

{ Fram a spechnim, preparad by Professor Synimers, in the Pathalogical Maecum

o the Schieol of Medicend, Catro Photo-mioragraph by Mr. F. 5 Willimore. )
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14 BILHARZIOSIS.

host. No intermediary host has ever yet been dis-
covered. Looss, working under the most favourable
conditions, in the very midst of bilharziosis in
Egypt, has utterly failed to find any intermediary
host, or to induce any species of animal or plant
life to harbour the miracidium. He is, therefore, of
opinion that man himself acts as the intermediary host.

Two modes of infection are possible on this
hypothesis.

1. By the moufh, being introduced through the
medium of the drinking water.

In this connection, Looss has shown that free-
swimming bilharzia miracidia are killed in a 1 in
1000 watery solution of hydrochloric acid, almost
instantaneously, and in less than three minutes in a 1
in 2000 solution. For this reason, infection through
the stomach, the secretion of which contains a stronger
golution of hydrochloric acid, is practically impossible.

2. By the skin, by penetration. Looss holds the
view that the miracidia probably penetrate the skin,
find their way to some resting place, probably the
liver, and there pass through a sporocystic stage; the
final outcome of which 1s }ro;.mg worms of both sexes,
similar in appearance to those found in the veins of
the liver. The presence of certain so-called germinal
cells in the body of the miracidium indicate con-
clusively that there must be a sporocystic stage In
the cycle of development.

In support of this infection-by-skin theory, it has
been noted that, in the counfry districts of Egypt, it
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is the agricultural labourer, or fellah, who works all
day in the wet irrigated fields, who is most commonly
affected : and that it is the scavengers, street sweep-
ers, gardeners, and small children (who love to go
about bare-footed in the puddles and wet), who are
especially subject to bilharziosis, among the fown
dwellers. In the country, the whole agricultural
population drink plain unfiltered Nile water; but in
the towns the water is treated by filtration and sup-
plied by Water Companies. In spite of the supposed
protection against infection thus afforded, certain
classes of the town-dwellers do become subject to bil-
harziosis; and, as has just been pointed out, the
classes most affected are made up of individuals
whose habits, in other respects, are similar to those
of the agricultural labourer.

Any small puddle may become defiled with the
urine or feces of a patient suffering from bilharziosis;
and, in a very short time, the water or mud 1s alive
with miracidia, which may become applied to the
bare feet, legs, or hands, penetrate the skin and
so lead to infection. In this way, too, constant
re-infections may occur and a cure is almost im-
possible.

Children who contract bilharziosis during the bare-
feet period of their existence may grow out of their
disease in a few years’ time; for re-infection does not
occur, owing to their altered habits and indoor oc-
cupations. It has frequently been noted, also, that
when a patient suffering from bilharziosis leaves the
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country in which he contracted it he may eventually
be completely cured.

It is a remarkable fact that, of the cases of
bilharziosis treated at Kasr-el-Ainy Hospital, Cairo,
which drains all parts of Egypt, except Alexandria,
nearly 90 per cent. come from Cairo and the country to
the north of Cairo. Thisis the only part of Egypt
now perennially irrigated, and comprises the rich agri-
cultural lands of the Delta ; whereas the country to the
south is entirely inundated during the rise of the Nile
and, after its subsidence, receives only just sufficient
water for the purposes of cultivation. Thus in the
north the fields are practically always under water;
while in the south the supply is strictly limited and
the northern wet sodden condition of the ground does
not prevail (Milton).

Of a total of 1,346 cases of bilharziosis admitted
for treatment in the hospital, during a certain term of
years, about 94 per cent. were males; and the greater
number of cases oceurred between the ages of 15 and
45. It was remarkable that the proportion of female
cases to male was as 1 to 9, under the age of 15 years;
but above that age, when the girls marry and begin
to lead more of an indoor life, it was as 1 to 20, a very
significant fact in view of what has already been
stated regarding the mode of probable infection
(Milton ).

Further, Talaat has shown that bilharziosis in
women is common among the poorer agricultural popu-
lation, all of whom work in the fields with the men.
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It is much less frequent in the better classes and in
those who are mainly occupied with domestic duties.
In the towns, the disease is altogether less common
than in the country and is only met with in women
whose work brings them in contact with wet soil or
mud, and in children, and it is quite unknown among
the better classes.

It is well recognised that almost every Egyptian
of the agricultural class, in Lower Egypt at all events,
has had bilharzial heematuria at one time or another.
A careful investigation of a series of 100 consecutive
admissions to the hospital, irrespective of their disease,
showed that 35 of them had bilharzia ova in the urine;
but only 2 of this number complained of symptoms of
bilharziosis (Milton).

A great many cases must eventually recover with-
out symptoms at any time sufficiently serious to call
for medical treatment; the severe cases being found
among those whose occupation renders them particu-
larly liable to repeated re-infections and in whom,
sooner or later, septic infection supervenes.






Fig. 6,—Section of portion of a bilharzial papilloma, showing the enormous
crowding of the tissues with owva.

¢ From a speciinen, prapared by Professor Sgianers, in the Pathologieal Mauesern

of fhe Sehool of Medisine, Caira, Photo-miseograph by M, F. 8, Willmord. )

Fig. T.—General swelling and infiltration of the mucouns membrane in
early bilharziosis of the bladder,
(From o specimen, prepared by Professer Syoomers, in the Pathoelogical
Museune of the Schoel of Aedicine, Cairo.)
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than in others, and is very vascular throughout its
whole thickness. It looks almost as if wet sea-sand
had been scattered throughout the deeper parts of the
mucous membrane. It is easy to understand that any
squeezing of this soft, friable, vascular mucous mem-
brane by the museular walls behind it, as in the act of
expelling urine or faces, may lead to a rubbing away
of the surface in certain parts and the occurrence of
hamorrhage from the eroded area. (Fig. 7.)

In some cases, scattered irregularly over the surface
and sown, as it were, on the softened mucous membrane,
are crops of small, friable papillomata, like large
granules, or forming elevated ridges of swollen tissue.
This condition is best seen in the rectum, and especially
well when a portion of the mucous membrane is pro-
lapsed during defacation.

The change in the mucous membrane must take a
considerable time to develop; for, with it, the rest of
the wall of the viscus is usually much thickened, by
hypertrophy of the muscular layer and the formation
of bilharzial fibrous tissue throughout it.

If a snip of this infiltrated mucous membrane be
taken and a smear made on a slide, bilharzia ova will
be found. A section of the wall of the affected viscus
shows the mucous membrane swollen, thickly infiltrated
throughout with leucocytes, and crowded with ova.
These are densely packed in the deeper parts of the
epithelium and in the subjacent tissue, the basement
membrane being perforated at certain points. Inmost
places, at this early stage, the epithelial lining of the
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mucous membrane is intact, but the ova may be seen
pushing right up to it, and they soon cause a necrotic
melting away of the surface cells. By the excessive
crowding of the tissues with ova and cells the parts,
in spite of their vascularity, begin to lose their vitality
and a molecular disintegration takes place. As this
process involves the epithelial layer the eggs are
shed, together with small round cells, degenerated
epithelial cells and blood corpuscles. By the crowd-
ing of the ova behind, those in front are gradually
pushed towards the surface and are shed in a con-
tinuous stream as soon as the least erosion occurs.

Looss has prepared a series of sections which show
that the ova may even escape from the surface of a
mucous membrane the epithelial layer of which is
quite intact. The ova are seen lying between the
epithelial cells and in all stages of their passage
through the epithelial lining.

The fine capillaries and veins immediately beneath
the epithelial lining, and the loose connective tissue
in which they occur, are also filled with ova ; while in
the deeper submucous tissue coupled pairs of worms
are found in the vessels. In the muscular coat there
may be collections of ova with an occasional couple of
worms at some distance from them. The further
appearances vary with the duration of the disease ; and
on this will also depend the amount of small-celled
infiltration and young fibrous tissue that will be present.

Sandy patches.—Another comparatively early
change, characteristic of bilharziosis of mucous mem-






Fig. 8.—More advanced bilharziosis of the bladder, with mueh sandy
f_-hrmi.:n ani considerable thickening of the coats of the viscus., Some
small papillomata are seen on the postericr wall.

Fig. &.—Bilharzial papillomata in the large intestine,
(From speciniens, prepared by Professor Symomers, in the Pathological
Mresenni of Hhe School of Medigine, Cairo.)





















Fig. 10.—Uleeration of the large intestine, resulting from the sloughing
ol of bilharzial papillomata (*° bilharzial dysentery ")

Fig. 11.—Extreme case of bilharziosis of the bladder with formation
of much dense scirrhus-like tissue. The cavity of the bladder is
almost non-existent.,

(From specinens, prepercd . by Professor Symomers, in e Pathological
Mugeivm af the School of Medicine, Caira,)
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Fig. 12.—Section of the so-called bilharzial =eirrhus of the bladder,
Kumbers of ova are =een lying in between groups of epithelial
cells,

E'rorn 0 Biee T an, PrEINT I of iy Prafessor Synemers, b fia Pathological Museaii
of the School or Medieine, Cairo, Pholo-mieregraph by MWre. 108, Willmors, )
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the region of the trigone or scattered irregularly over
the posterior surface of the bladder. On these hy-
persemic patches in the substance of a swollen mucous
membrane, or as quite distinct lesions in themselves,
may be larger or smaller dry sulphury sandy patches.
These have the general characters already described
and map out definite areas, which are irregularly dis-
tributed over the surface of the bladder upon thickened
patches of the mucous membrane. Asthe disease pro-
gresses, larger and larger areas become affected, and as
adjoining patches unite, the thickened internal lining
of the organ becomes hard and on section grates under
the knife, not only from the presence of calcified ova in
the mucous membrane, but also from the granular
phosphatic deposit which has occurred on its surface.
At the same time the associated thickening increases
and soon involves all the coats of the bladder, until
the viscus resembles a calcified cyst, with thickened
walls. ““ As the patches increase in size, they also
increase in thickness, owing to the overgrowth of the
surrounding tissue, due to theirritation of the presence
of the eggs, and also to the fact that Nature, striving
to undo the mischief she has permitted for the sake of
the propagation of the bilharzia species, tries to render
the eggs harmless within the host by enveloping them
in fibrous tissue and isolating them, as she does to
foreign bodies embedded in living tissue elsewhere.”
(Milton.)

Sometimes a row of bilharzial vesicles makes a
border round the trigone, or a few tiny warty projec-
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tions oceur in the same situation, with or without the so-
called earlier manifestations. As has already been
pointed out, these changes frequently occur in an
already much thickened and generally hyperemic
bladder ; and before the sandy patches have had time
to develop, considerable general infiltration of the
whole thickness of the bladder with ova and small
round cells has been going on. The caleification of the
ova, which is the principal change in the sandy patch,
takes at least a year to develop.

From the early stages in the pathological changes
above deseribed onwards, the different forms of bil-
harzial lesions are very much mixed ; and it is difficult
to present the progress of the disease in anything like
regular order. In almost every infected bladder all or
many of the different manifestations are to be found,
in greater or less degree, butthe principal change is
that of marked epithelial proliferation and the forma-
tion of papillomata. The papillomata, the general
structure of which has already been described, occur
in many shapes, from the fine villous form to the large
bulbous-ended variety. It is not at all unusual to find
a bunch of fine papillomata sprouting from a small
raised plateau of thickened mucous membrane. Even
at this early stage, there is much more firmness about
a bilharzial papilloma than in an ordinary soft fibrous
or myxomatous polypus. The bilharzial papillomata
are, however, very friable and bleed readily in ad-
vanced cases ; and, at times, become so soft as to form

large shaggy masses, with a fleecy surface, growing in
c
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clusters from the wall of the bladder. The papillomata
have a special predilection for the tricone and the
posterior surface generally; but after a time they are
seen widely distributed over the mucous membrane.
So profuse may be the growth of papillomata that
almost the whole cavity of the bladder may be filled
with them, and as concurrently there is an increase in
the thickness of the bladder wall, the actual reservoir
space becomes very small indeed. In other cases,
sessile masses, not unlike condylomata, but much
firmer and extensive, form the prominent features of
the bilharzial changes. These elevations are of various
sizes and shapes and are usually associated with con-
siderable papillomatous formation also. They consist
of a loose fibrous tissue foundation, capped with
much thickened infiltrated mucous membrane. Their
structure is thus similar microscopically to a papil-
loma and they undergo exactly the same secondary
changes.

Another change, which must begin very early, is
thickening of the coats of the bladder from the irrita-
tion of the bilharzia worms and their ova. This in-
volves all the coats of the bladder, and the organ is to
all appearances like an hypertrophied organ resulting
from some chronic obstruction to the outflow of
arine. There is some true hypertrophy of the muscu-
lar coat from overwork, due to the increased frequency
of micturition, the obstruction to the outflow, and the
straining entailed in emptying the bladder, but quite
as much, if not more, of the thickening is due to the
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formation of bilharzial granulation tissue and its subse-
quent transformation into fibrous tissue. The prostate
is often found infiltrated, as are also the vesicula
seminales, which, in advanced cases, are almost lost
in a fibrous mass, that is welding the base of the
bladder to the surrounding connective tissue. There
is not usually much enlargement of the prostate, as here
the atrophic form of the disease 1s most commonly
found, and contraction, rather than proliferation of the
new tissue, is the rule. In later stages, any true pros-
tatic symptoms that may be present are masked by the
presence of cystitis, stone, ete.

Probably the most usual condition of the bladder
in severe bilharziosis is as follows :—The bladder in-
ternally is thickly infiltrated with extensive patches of
dry sandy change, so that portions of the wall are
almost entirely converted into a calcified plate; or it
is filled with papillomata of wvarious sizes and shapes,
very irregularly distributed throughout the mucous
membrane. The walls of the bladder are much
thickened and infiltrated, and the cavity is considerably
contracted. From this thickening and the presence of
the papillomatous masses the actual urine space 1is very
small, and the cavity is often eccentrically placed.
“ Owing also to the calcification of the bladder wall
the effect of muscular contraction is largely lost, and
the bladder is more like a dilatation in a firm-walled
tube than a cavity in a contractile organ™ (Milton).
The prostate is infiltrated throughout with caleified
ova, and may be somewhat enlarged. The urine







Fig. 13.—Advanced bilharziosis of the bladder. The narrew crescentie
arvea below and to the left represents all that remains of the cavity
of the viscus,

{(From a specimen, "prepared by Profegsor Symmers, in the Palhologisal
Muisewm of the School of Modiciie, Calro.)










38 BILHARZIOSIS.

fibres of the reetus muscle, nothing but a fibrous
structure could be made out.

Microscopically the growth consisted of firm white
fibrous tissue, in which no ova could be found. The
opening in the bladder gradually closed, and, though
the tumour remained as before, considerable relief
was experienced by the removal of the stone.

There is still considerable discussion as to the
nature of these hard masses produced by bilharzia.
Some would have one believe that they are all cancer-
ous, the exciting cause of the malignant change being
bilharzia ova; but, certainly, most of them are simply
masses of dense fibrous tissue, practically secar tissue,
the density being specially marked owing to the
essentially chronic nature of the inflammatory process.
There are, however, cases of apparently typical scir-
rhus cancers in connection with bilharzial changes in
the bladder, and, in such, microscopic section shows
the ova, often in very large numbers, lying between
the masses of cancer cells. (See Fig. 12.) Clinically
there is very little to help in the differential diagnosis
of these bilharzial fibrous masses from those really
cancerous, though sometimes a secondary enlarge-
ment of neighbouring glands and the extreme rapidity
of growth are in favour of cancer. ‘‘ The co-existence
of carcinoma and bilharzia is generally regarded as
fairly common, but, I think, it does not in reality
oceur so frequently as some writers would lead one
to expect.” (Milton.)

Occasionally sinuous fistulous tracks, lined with
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bilharzial granulation tissue, form in the hard masses,
whether carcinomatous or not, and, communicating by
means of a narrow opening with the bladder below,
discharge a small amount of filthy urine, pus and
granular débris on the skin surface. These fistule
in the midst of hard tissue are specially found in the
suprapubic region, sometimes opening at the um-
bilicus, or in the perineeum. In the umbilical fistulee
a track runs down between the muscles of the an-
terior wall of the abdomen and the peritoneum, and
ends in a soft degenerated mass round the upper part
of the bladder, but without, apparently, opening into
it. This degenerated mass is found in the prevesical
and lateral vesical spaces, while the bladder walls are
thickened and severely affected with bilharzia, but
there is no direct communication between the lesions
within and without the bladder. It seems as if these
cases begin as a bilharzial infiltration of the loose
connective tissue round the bladder in front, which
ultimately makes for the umbilicus along the urachus
in the lines of least resistance.

Rarely, an enormous proliferating mass may burst
through the walls of the bladder and present in the
peritoneal cavity where, once leakage of urine has
taken place, fatal peritonitis rapidly ensues.

The secondary backworking effects of bilharziosis
of the bladder on the ureters and kidneys are
in no way different from those produced by any
other obstruction to the outflow of urine; indeed, the
dilatation of the ureters and the pelvis of the kidney,
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gether finished ; whereby the attention of the patient
1s caught by the marked difference in the appearance of
the last part of the evacuated fluid. In alarge number
of cases heematuria begins without any subjective symp-
toms; but, as a rule, soon after the patient notices the loss
of blood, he begins to complain of pricking or scalding
in the urethra during micturition, together with a sense
of pain or weight in the peringum.” (Milton.) This
state of irritation, much of which may be due to an
early infiltration of the prostate, with occasional
hamaturia, may persist for a long time before any
more definitely characteristic symptoms appear ;
indeed, many cases go no further than this for several
years.

The signs above noted may be so slight that the
possibility of bilharzia as a cause may not have been
considered. Nothing can be made out on abdominal
examination except, perhaps, some tenderness on deep
pressure just above the symphysis pubis. Examina-
tion with a finger in the rectum and a sound in the
bladder may disclose distinet thickening of the
bladder wall and, perhaps, some enlargement of the
prostate, which may also be tender. On introducing
the sound it usually passes without difficulty, but
there may be considerable pain as the point of the
instrument enters the bladder. The mucous membrane
may feel soft and swollen but, at this early stage, no
roughness of the wall will be felt except, at times,
posteriorly where the mucous membrane is thrown
into ridges and feels harder than in other situations.
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Early papillomata or warty projections are difficult to
feel with the sound, but a bunch of them may some-
times be made out in the region of the trigone. On
the withdrawal of the sound a small quantity of blood
may escape from the urethra or be passed with the
next urine,

If there are other symptoms pointing to the pos-
sibility of bilharziosis these local signs may be dis-
covered when one is on the look-out for them, but they
are often so indefinite that they may very easily be
missed in an ordinary routine examination of the
bladder. The urine is acid and clear, except at the
very end of micturition, when some thick tenacious
mucus may be passed with it. Repeated examina-
tions, especially of the deposit of the whole day’s
urine (if necessary, after centrifugalising the deposit),
may reveal the presence of ova, which at once con-
firms the diagnosis. The ova are much more likely
to be found if hsematuria is present, especially if the
last few drops of urine are examined. Obviously if
there is hamaturia the urine will contain a small
amount of albumen and blood corpuseles.

Certain cases, even when there is an early for-
mation of papillomata, present no symptoms whatever
except painless heematuria, varying in amount and
coming somewhat irregularly, especially with the last
squeeze,

In these early stages, the general health does not
suffer to any appreciable extent ; but after a time the
constant hzemorrhage, insignificant in amount though
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combined examination, and also with the sound, will
vary with the pathological changes within the viscus
and in its immediate neighbourhood. Many of the
grosser lesions, such as tumour masses, sandy patches,
concretions, and stones, can be felt with a sound, and
the extent and contour of the bladder cavity and the
thickness of the walls determined. Especially must
a careful search be made for stone, the presence of
which may be the cause of the marked severity of
the symptoms. Considerable difficulty in the intro-
duction of the sound may sometimes be experienced,
owing to the implication of the urethra in the bil-
harzial process, and the presence of stricture, which
occurs in one variety of urinary fistula.

In certain cases there may be an almost constant
oozing of blood from the shaggy surface of degener-
ated papillomata, and the urine may be almost entirely
blood, altered by decomposition. This may clot in
large masses in the bladder, giving rise to acute re-
tention, with very severe pain, for which the only
possible treatment is removal of the masses of ne-
crotic tumour and blood clot piecemeal, through a
perineal opening—usually a Cock’s puncture—and
afterwards washing out the bladder with very hot
water and inserting large drainage tubes. It is quite
impossible to wash out the bladder in this condition
through any catheter passed by the urethra. Masses
of degenerated tissue and thick dark clotted blood
have to be evacuated and free drainage must be pro-
vided to give any hope of relief. Retention of urine
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unaffected. On rectal examination the bladder will
be felt firm and contracted, or simply as a thick hard
mass; and bimanually, with the other hand on the
abdomen, the great thickening of and around the
bladder will be well appreciated. On introducing
the sound, it can often just be passed beyond the
neck of the bladder, and then only with severe pain,
into a very much contracted cavity. Masses of bil-
harzial tissue may be felt, crusted with coneretions,
but, in many cases, such 1s the contraction of the
space within the bladder that beyond feeling that the
end of the sound is free within a small cavity, very
little else can be made out.

The usual treatment and fate of these advanced
cases is that a perinsal opening into the bladder is
made to relieve the incessant pain. The incision,
passing through a very hard mass, opens, at what
seems to be a great distance from the skin surface,
into a very small cavity, which is at first difficult to
recognise as that of the bladder. On introducing the
finger and dilating up the wound great masses of
degenerated tissue are found, coated with phosphates,
and almost completely filling what remains of the
bladder cavity. Large pieces of concretions or struc-
tureless ‘‘ pinkish cream-cheese” come away. The
bladder walls, when they can be made out at all, are
greatly thickened and all the surroundings are much
indurated. A lot of decomposing blood clot may also
be evacuated, mixed with very offensive urine. If

there is room a drainage tube is introduced into the
I
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bladder and stitched to the edges of the wound (which
is itself closed by suture), and the urine drained into a
vessel at the side of the bed by syphon action. The
patient has great relief for two or three days after
operation; then he starts a diarrhcea, which nothing
will stop, and one can see him visibly melting away.
His temperature goes up and stays up and becomes
typically septic. His anmmia and weakness are
extreme, and in about a fortnight he dies from sheer
exhaustion, with great emaciation and the severest
possible symptoms of septic kidneys, or with ursemia.
The condition is really quite hopeless from the first;
but, for a day or two after operation, so great is the
relief afforded that the unwary surgeon is inclined to
congratulate himself on his opportune interference.
Treatment of bilharziosis of the bladder.—
Our first duty, in connection with the treatment of
this awful disease, is candidly to admit that there is
nothing yet known that has any effect whatever upon
the actual cause of the trouble, the bilharzia worm
itself. And, taking into consideration the early
pathology and habitat of the worm, it is difficult to
see how we can expect to kill the invader in the blood
without doing fatal damage to the whole organism at
the same time. There is this to be said, however,
that there are certainly many instances of spontan-
eous cure of the disease, heematuria and the bladder
irritability lasting for a varying period and then dis-
appearing, never to recur. This fortunate ending
can only be expected to happen if the patient is re-
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moved from the possibility of re-infection; and can
never occur among the ordinary rank and file of the
sufferers from this disease, namely the agricultural
labourers of Egypt. Even though a patient exiles
himself entirely from Egypt, cases are reported in
which ova have continued to be passed in the urine
for several years afterwards. What if is that leads to
the death of the worm within the body we do not
know ; but it is comforting, to some extent, to realise
that this happy result does sometimes occur, though,
even after the death of the worms, symptoms may
persist for a long time, until all the ova are eliminated
from the body in the urine or faces or encapsuled.

In the earliest clinical stages of the disease, when
some slight irritability and painless and temporary
h@ematuria are present, very good results frequently
follow the administration of the liguid extract of male
fern, given regularly in fifteen minim (1.0) doses,
three times a day, in capsule. A long course of male
fern and washing out the bladder with increasingly
strong solutions of nitrate of silver, starting with
a 1 in 10,000 solution, or with a four per cent.
solution of quinine, has sometimes a good effect
in checking the h@maturia and relieving the irri-
tation. Boracic acid in five grain (0.30) cachets
three times a day, or irrigations of the bladder with
adrenalin in normal saline solution, may also prove
of service.

One also gives full directions as to diet, but
it must be admitted that, even if such are carried
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entirely symptomatic; and, later, the question of the
advisability of drainage of the bladder has to be
considered. In general, it may be said that in all
cases the drainage opening, if any, must be made in
the perinseum and not in the suprapubic region; and,
further, before it is decided upon at all, a careful
examination must be made for stone, which, in spite
of the already awful condition of the bladder, may
and does give rise to a great aggravation of the
symptoms. After the removal of the stone, immense
relief usually follows and the patient considers he is
cured of all the symptoms worth worrying abouf.
Drainage must be undertaken when the urine is very
foul and there is evidence of early septic absorption,
the operation being either a Cock’s puncture or a
median perinzal cystotomy, followed by prolonged
washing-out of the bladder and the introduction of a
drainage tube, through which the washing may be
continued for some time, until the urgency of the
symptoms disappears, after which the wound is
allowed slowly to close of itself. Sometimes a fistula
is left which, though acting to some extent as a
safety valve, distinetly adds to the patient’s discom-
fort. Drainage is imperatively called for in all cases
of acute retention, either from blocking of the urethral
orifice by stone, concretion, growth or débris, or from
clotted blood, as already described. The presence of
a drainage opening adds a very considerable risk in
all these cases, as septic infection very readily sets
in in such a filthy bladder and goes very rapidly
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upwards to the kidneys. In cases of heemorrhage the
injection of very hot water or adrenalin solutions
may be of temporary service.

All stones should be treated, as far as possible, by
Lithotrity ; and, in spite of the extensive changes in
the bladder, the results of this operation, gud opera-
tion and as a reliever of symptoms, are remarkably
good. It might almost be stated as a golden rule
that no stone in a bilharzial bladder should ever be
treated by a cutting operation, unless the condition
of the bladder is such as to call for drainage, or
the pain is so severe and constant as to require
the bladder to be put at rest, by providing a free
artificial outlet for the urine. Further, if a cutting
operation is done, it must be in the perinseum and
not in the suprapubic region. It seems almost as if
the further you keep away from the kidneys with
the knife the better the immediate result and the
prognosis for the future.

It must always be remembered that the true cause
of death even from a very early stage in the proceed-
ings, lies in the ureters and kidneys; moreover a fatal
result in cases of stone after a cutting operation and,
for that matter, after lithotrities, rare as they are, is
almost always to be ascribed to the condition of the
kidneys and ureters and the septic complications
already present there at the time of the operation.

Some temporary relief may be obtained in severe
cases by such palliative measures as hot fomentations
to the abdomen, morphia and belladonna suppositories,
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hot baths, passing urine with the penis immersed in a
cup of hot water, ete., but all of these are only con-
fessions of failure to cope with the disease in anything
like a satisfactory manner.

For cancer associated with bilharziosis, and the
fibrous indurations in and surrounding the bladder,
nothing can be done; though some relief may be
afforded by hypodermic injections of morphine for the
pain, and a temporary respite from the awful irrita-
tion and constant micturition may be obtained by
perinzal drainage. These measures are unfortunately
only adopted in our endeavour to give the patient
a more comfortable death.

Bilharziosis of the urethra.—The male urethra
is very frequently the seat of bilharziosis, and is far
more often affected than the female urethra. When
the disease does oceur in the female it is usually part
of a general involvement of the bladder, instead of
being a separate local manifestation, as is the case
in the male canal.

Occasionally small elevations, resembling a urethral
caruncle, but containing bilharzia ova, are met with at
the orifice of the female urethra; and, quite recently,
a case came for operation in which there was a papil-
lomatous mass—with much general infiltration of the
mucous membrane—which was attached by a loose
pedicle to the base of the bladder and had protruded
from the urethral orifice of a small girl, forming a mass
the size of a large walnut. The tumour had all the
typical bilharzial characters.










Fiz. 14.—Bilharziosis of the penis and serotum in a voung boy. The glans
penis and the prepuce, indeed the whole penis is in a condition
of false elephantiasis, and riddled with =inuses, as is also the
sprotium.  The sinuses are really fistule in connection with extensive
bhilharziosis of the urethra, Old bilharzial sinuses are also seen in
the left iline region.

{(Photograph of a ense in ke Awihor's wards in Kasr-cl-Ainy Hospilal, Caire, )
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Fig, 15.—Bilharziosis of the penis in a I}DE of nine, The false elephanti-
aki i

asis of the glans, prepuce, o n of the penis generally is
well seen, but there are no sinnses or bilharziosis of the urethra
in this case. (It IIHI-{‘ sometimes be difficult to diagnose this con-
dition from filarial elephantiasis, but the comparative freedom of
the glans in filarial invasion is an important feature.)
{ Fhotograph of g eose twnder the care of Mr. 0. W, Rchards in Kasecl-Ainy
HNispital, Calro, )
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In nearly all cases of bilharziosis of the urethra
the bladder is affected with the disease, and the ulti-
mate prognosis of the case must depend upon the
bladder, ureter and kidney condition rather than upon
that of the urethra.

In his “Three Lectures on Bilharzia,” Milton
divides these urinary fistulse into roof and floor fistulae
as follows : *“ By far the greater number of these fistulee
take their origin from the roof, or pubic side, of the
urethra ; those coming from the floor, or perinseal
side, being quite the exception. The floor fistulz,
though usually found in the urethra just in front of
the bulb, are not so strictly confined to this part as
the roof fistulee and are fairly frequent in the penile
urethra. It is very rare to find the corpora cavernosa
infiltrated with bilharzial tissue, all fistulous tracks
running in the corpus spongiosum, or between it and
the adjacent corpus cavernosum. The roof fistule
are probably formed originally by the destruction of
a portion of the urethral wall by bilharzial deposit,
which extends into the substance of the corpus spongi-
osum and then into the space between this structure
and the corpus cavernosum on one side or the other.
It is thus directed towards the perinmum, where it
eventually arrives at the skin and opens externally, to
one side of the middle line, and the fistula is complete.

““ The amount of inflammation involved in the for-
mation of a roof fistula is very small, in marked contrast
to that oceurring with floor fistulze. In the latter
variety the destruction of tissue occurs on the perinzal
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denum, papillomata, usually definitely pedunculated,
and of varying sizes and shapes, are the most common
manifestations. In some cases they are but sparsely
scattered over the surface of a vascular infiltrated
mucous membrane, but in others very thickly studded
throughout it ; and towards the lower part of the sig-
moid flexure and in the rectum large pendulous masses,

dragging with them a good deal of lax mucous mem-
brane, occur and may be extruded from the anus on

slight straining.

The papillomata in the intestine present no special
local characteristics, but in some situations, particu-
larly in the descending colon, they are extremely liable
to slough off at their base. A dark ring of necrosis is
seen round the pedicle, which gradually deepens until
separation takes place at this line, leaving a raw sur-
face, which remains as an ulcer with rather ragged
edges and an excavated base. There may be consider-
able general thickening of the coats of the bowel in the
neighbourhood of these ulcers, but there is no loeal in-
duration at their base. In some specimens all stages
in the separation of the papilloma and the formation
of an ulcer may be seen. When a large area of the
mucous membrane of the gut is studded with ulcers of
this nature, both from its appearance and the symptoms
it produces, it well merits the name of ¢ bilharzial
dysentery ” which has been given toit. (See Fig. 10.)

Another pathological change consists in a great
thickening of all the coats of the gut with extensive

dense fibrous tissue formation between the layers of
E
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the peritoneal attachments. This condition is most
commonly seen in the meso-caeeum, transverse meso-
colon, meso-sigmoid and the meso-rectum, but it is not
confined to these situations. Within the thickened gut,
the calibre of which is much diminished by papillomata
and sessile masses, a lot of thick mucus is present ; and
1t 1s difficult to see how the faeces can pass the affected
section, and yet one has never seen a case of intestinal
obstruction due to this bilharzial change. It may be
that the mucus acts as a lubricant and so allows masses
of faeces to slip past the narrowed portions of the gut.

The clinical aspects of this condition are very
well exhibited by the case of a young man who
gave an indefinite history of colicky pains in the abdo-
men and the passage of blood and mucus in the
motions for nearly two years. Ova were found in
the feces and small papillomatous growths in the
rectum. Above the umbilicus, in the middle line of
the abdomen, was a curved hard tumour, dull on per-
cussion, freely movable and somewhat tender. Both
liver and spleen were enlarged. On opening the
abdomen a soft nodule, the size of an almond, was cut
through on the anterior parietal peritoneum, and simi-
lar masses were found in the omentum. The mesen-
teric glands were enlarged, but were much firmer in
consistence than the nodules. The transverse colon
was found to contain a large hard tumour within its
lumen; and, on making an incision into the gut,
a fleshy mass with a smooth undulating surface,
firmly incorporated with the wall of the colon at
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its meso-colic attachment and extending for some
six inches or more along it, was found. In this
case there was not much thickening or fixation of the
meso-colon ; but in the case of another patient with a
tumour, in the same situation, the induration between
the layers of the peritoneal attachment was much
more marked. Similar conditions have been found
about the czeum and the sigmoid, and in these situa-
tions the appendices epiploicee, in addition to the
peritoneal folds, were the seat of a firm bilharzial
infiltration. The lumen of the gut was filled with
innumerable papillomata, or much econstricted in 1ts
calibre by elongated sessile masses, and externally
masses of varying size and firmness were scattered
over the serous surface. The appendix may be found
firmly matted to the ceecum and its surroundings, or
independently the seat of a bilharzial process. The
mesenteric glands in the neighbourhood of these
massive lesions in and around the gut are swollen and
infiltrated, and there is generally also an uleceration
in other parts of the tract, the main symptoms being
those of dysentery, the presence of the mass and of ova
m the faces and other symptoms of the general infec-
tion confirming the bilharzial nature of the condition.
(Fig. 16.)

All the cases of this nature I have hitherto diag-
nosed have been treated by an exploratory laparotomy
and then by a simple enterotomy over the site of the
mass in the bowel. Through this opening pieces of
papillomata have been removed and the diagnosis







Fig. 16.—Bilharziosis of the sigmoid flexure and meso-sigmoid. The
processes of submucons tissue running up into the papillomata are
well seen, and alzo the filling of the lomen of the gut with masses
of bilharzial growth, and the great thickening of all the eoats of
the bowel, The meso-sigmoid i2 enormously thickened and infil-

trafed with bilharzial tissue, in which many coupled worms are
to be found. (See Fig, )

(From o specimen, prepared by Professor Spmmers, fn the Pathological
Maserim of the Sehiool of Maedicine, Coiro. )

Fig. 17.—Two enormons masses of bilharziol papillomata protroded from
bhe anus of a boy of twelve, They were removed with considerable
temporary relief.

{ Phofogrraph of a case in o Author's wcards dn Kasr-el-diny IHospital, Cairo.
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the bleeding, and gives rise to very great pain. On
examination the anus is usually somewhat patulous,
and, on slight straining, a polypoid mass, and with
it a good deal of lax swollen mucous membrane, may
be protruded. The papillomata have the usual bil-
harzial characters, and bleed readily on digital exam-
mation. A large number of polypi of various sizes
and forms may be felt round the anus and as far up
the rectum as the finger can reach. On removing the
finger thick pieces of mucus are discharged. The
microscopical examination of this muecus and blood
reveals the presence of ova. (Fig. 17.)

At a later stage of the disease there may be a com-
plete prolapse of first a ring of thickened and swollen
mucous membrane, perhaps bearing on its surface
many ranges of sessile and papillomatous masses, and,
in extreme cases, a large part of the rectum may be
almost constantly prolapsed.

It sometimes happens that fistule form in con-
nection with bilharziosis of the rectum. They cause
considerable destruction of the parts round the anus
and buttocks or may even extend to the perinsum.
The mode of their formation is very similar to that
described in the case of urethral fistulee, and the treat-
ment must follow the same lines,

Treatment.—The treatment of bilharziosis of the
intestinal tract resolves itself into that of bilharzial
dysentery and of rectal bilharziosis. The ‘ dysentery ”
must be treated with all the various drugs and the
strict 7égime of a case of true dysenteric diarrhcea, and in
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some cases large injections of astringent lotions may
be of service. Reference has already been made to the
good effect of an exploratory laparotomy and of enter-
otomy when the dysentery is complicated with tumours
of bilharzial origin. The treatment of bilharziosis of
the rectum must be almost entirely palliative and
symptomatic. The severe tenesmus may sometimes
be temporarily relieved by stretching the sphincter ani
under an anzesthetic, and, at the same time, a strong
astringent lotion—sulphate or chloride of zine, for ex-
ample—may be injected into the rectum, or the actual
cautery may be applied in longitudinal lines all round
the lumen of the gut. Protruding masses must be cut -
off, after ligaturing their pedicles. In other cases a
deep ring of lax and prolapsed mucous membrane may
be excised, like an extensive Whitehead’s operation, or
an excision of a portion of the whole thickness of the
rectum may even be justifiable and be attended with
very good results. At best, however, any treatment
gives but temporary relief; the dysenteric symptoms
persist in making the patient’s life a perfect misery to
himself, even if the tenesmus and other distressing
symptoms in the lower portion of the intestine are
relieved.

Reference has already been made to the occurrence
of bilharzial deposits in the peritoneum, omentum and
mesenteric glands, and ova have also been found in
the pancreas. Bilharzial abscessof the liver also occurs,
and Kartulis and Symmers have described a periportal
cirrhosis of the liver with, in addition, thickened
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Fig. 19.—Same case as the preceding figure, showing a smaller papillomatons mnss
growing from the right Inbinm majus.







Fig. 20.—Bilharziosis of the vulva and vaginal orifice. Professor Ferguson was unable
to find ova in the specimens he prepared from this case; but, to the Author’s mind,
it is so typically bilharzial, elinically, that he ha= venbursd to include the photo-
graph here, in the hope that ova will eventually be found in a further series of
sections, and so confirm the eclinical diagnosis.

{Photegraph of a case indor the care of Mr. O, W, Rickards {n Kasr-el-Abny Hogpital, Coiro,)













Fig, 21, Fig. 23,
Fig. 21.—Bilharzial papilloma growing from the posterior lip of the cervix
uteri. The case was dingnosed epithelioma, and vaginal hysterectomy

was performed,
{ Phologeaph of the wierus romoved by the Awlhor in Kasr-el-Aenp Hospifal,

Ceripo. The case was fignred e degeribed dn the séoond volume of fhe

Records of the School f.-,r" Mecicine, Cairo, 1004,
Fig. Z3—Epithelioma around the anus originating on the site of old
extensive bilharzial disenze in and around the lower end of the
rectum. Sears of old bilbarzial sinuses are seen scattered through-

ont the surronnding skin.
{ Photograph of o case in the Author's wards in Kasv-ol-Avey Hospilal, Coire)

Fig. 22,
Fig. 22, —Extensive scarring left after multiple operations on billiarzial

:«'qu.l-;{'!?. originating in the subeutaneous tissue,
was riddled with sinuses which had no connection with either

rectum or urethra.
(Photograph of a case in the Author's wards i Kasr-cl-Adny Hospital, Cairo,y

The whole area






Fig. #.—Epithelioma of the penis, scrotum, and inguinal glands, secon v tooold bilharziosis
of the urethra and Iharzial infiltration and ualeeration of the peniz. A complete
removal of the malignant growth was effected, but the patient died two days
later from zhock.

{ Phodograph of @ cageé ln e Antlio

wards in Kasrel-:
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