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. Hydatid Cyst eight weeks old, showing also seolex and brood-

capsules.

The Twnia Echinococcus, showing also the appearance of hooks
and ovum, with scolex and brood-capsule becoming transformed
info daughter-cysts,

Hydatid Tumour in the small omentum, with daughter eysts in
situ.

Hydatid Cyst destroying almost the whole of the right lobe of
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Hydatid Cyst growing from the serous surface of the liver,

Hydatid Tumour growing from the upper surface of the liver,
showing hypertrophy of the remaining portion of the right lobe.

Hydatid Tumour growing from the upper and outer surface of
the right lobe of the liver.

Multiple Hydatid Cysts of the Liver. The liver is uniformly
enlarged, and the cysts deeply embedded in its substance.

Multiple Hydatid Tumours on the upper surface of the liver.

Multiple Hydatid Tumours on the lower surface of the liver.

Small Hydatid Cyst embedded in the interior of the right lobe of
the liver tissue.

Small Hydatid Cyst in the Liver undergoing caseous degeneration.

Showing the outline of a large Hydatid Cyst growing from the
under surface of the liver, without producing any apparent
bulging.

Large Hydatid Cyst of the Abdomen, showing the mottled rash
after an exploratory puncture,















2 HYDATID DISEASE.

well-being of their host, while others may seriously
impair health, and even destroy life.

It is only within recent years that a rational theory
of parasitic diseases has been fairly established. From
the earliest times, however, many diseases were traced
directly to the influence of parasitic forms of Lfe.
Parasites were dreaded for the effects they produced ;
but their life history, and the manner by which they
produced diseased conditions, were unknown.

During the seventeenth and eighteenth centuries
nearly every serious malady was attributed to the
influence of an animal parasite. They took the place
that the modern Bacillus or Germ *Theory” does
now in the estimated production of disease, even the
best representatives of the pathology of the time
giving their adherence to such a view.

The passage of a worm from the intestine of a
patient was a proof to the early observers that the
exciting cause had been removed, and the recovery of
a patient after such an event was further regarded as
an unanswerable proof of the correctness of their view.

As the sciences of Physiology and Pathology began
to expand, these crude notions of disease began to be
dispelled. The so-called worms of blood vessels, for
example, were shown to be only blood-clot, and many
of the supposed parasitic causes of morbid conditions
were found to be equally incorrect.

The systematic observations of helminthologists
subsequently began to sway professional opinion
regarding the causation of disease in quite an opposite
direction, and many denied that intestinal worms
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had any hurtful effect on the host, and their specific
relations to disease were even discredited.

Such naturalists as Goze and Abildgaard gave as
their opinion that, instead of being a menace to life
and health, parasites aided digestion by absorbing
mucus and exeiting peristaltic contraction; and
Jordens called them “the good angels and unfailing
helpers of children.” They denied the existence of
any specific form of worm disease, and maintained
that it was exceptional for the presence of parasites
to give rise to any disturbance to health.

The older physicians still clung to the theory and
practice of worm diseases, and the terms * worm
fever ” and ““ worm irritation” were commonly apphed
by them to those numerous febrile and nervous con-
ditions which their limited knowledge of exact patho-
logy prevented from referring to themr true cause.
They also held the view that the vital condition of
the patient favoured the development of the parasite,
and they spoke and wrote of a “ diathesis verminosa.”
Their knowledge of the origin of human parasites and
of the affections produced by them is best expressed
in Bremser's own words.

“By a worm disease I mean any disturbance or
interruption in the functions of the primary or
secondary digestive or nutritive organs, whereby
substances are formed and collected in the alimen-
tary canal, which under favourable circumstances
may, but do not necessarily produce worms; I mean,
in short, the material factors of worm production.
So that worms in the alimentary canal are not an
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original disease, and, indeed, can only rarely be
regarded as a disease at all, but are much more
frequently the sign of a diseased state of the organs
in question, or of some interruption in the co-operation
of these organs, from which state many results may
ensue without the presence of worms.”

Numerous experiments have furnished us with a
solid foundation of fact as to the exact origin of all
parasitic diseases. The parasites originate from germs
intruded or introduced, and they develop wherever
they find the conditions of their development fulfilled.
The number of parasites will increase in each indi-
vidual case, according to the number of germs intro-
duced, and according to the adaptability of their
environments. Their presence i the human subject
is certainly not in consequence of any known diseased
condition which could favour their existence and
development, for their introduction into the body
as germinating ova is wholly a matter of accident,
and in many cases. where numerous parasitic forms
are found, no possible effect on the health of the host
can be attributed to their presence.

It is hardly to be wondered at that the nature and
origin of many forms of parasitic affections were long
a cause of mystery, from a medical as well as a
zoological point of view. As long as the infesting
animals confined themselves to the alimentary canal,
or to the outer surface of the body, their presence
could easily enough be explained, but when they were
found deep in the interior of what appeared to be
inaccessible organs, such as the brain, kidneys, lungs,
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spleen, etc., the explanation became all the more
perplexing.

The theory of spontaneous generation was a very
convenient way of solving all the difficulties in regard
to the existence of parasites in different parts of the
body ; the only point at all likely to give rise to
cifference of opinion among those who accepted this
view was the particular formative elements out of
which the organism arose.

Swammerdam and Redi in the begimning of the
eichteenth century were among the first to contradict
the earlier view that sexual generation was confined
to the higher animals. They clearly demonstrated
sexual development as applied to insect forms of life.
Redi, for example, proved that maggots were really
the larve of flies, and that they could only develop
after the mature insect had deposited its eggs. It
is not quite clear whether they claimed for the
intestinal parasites a similar mode of development,
although they did not deny the possibility of worms
originating from ova of species that had already
existed in other animals.

The application of the miecroscope to biological
work subsequently revealed the existence of myriads
of minute forms of life that had hitherto escaped
observation, and the theory arose that the animalculse
so abundant in food, water, earth, and air, became
transformed in the alimentary canal, under the influ-
ence of warmth and moisture, into fully formed
worms. Such naturalists as Boerhaave and Hoffmann
believed that the progenitors of the Entozoa were in
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some cases worms which had a free existence, and
which resembled in appearance the parasitic forms.
The discovery by Linné of a tapeworm in fresh water
seemed to give weight to this view. It was not
known, however, by this naturalist that the Bothrio-
cephalus or Schistocephalus solidus inhabits the body
cavity of the stickleback, but leaves it at a certain
stage of its development, and after passing some time
in the water is eventually swallowed by a waterfowl.
Linné regarded this free form as an incomplete speci-
men of the Bothriocephalus latus so common in the
human subject, and inferred that it was swallowed
by man. He also claimed to have found living n a
free state the liver fluke of the sheep and the Oxyuris
of the human subject. It was, however, shown later
that he had mistaken a Planarian and one of the
free-living Anguillulidee for these parasites.

Linné’s hypothesis seemed very feasible, and was
commonly accepted, as it offered an easy explanation
of the origin of human parasites; but the researches
of several helminthologists so increased the number
of parasitic species, and, as all attempts to find them
in a free state failed, the theory of free existence
had to be abandoned, especially when it was shown
that Linné was wrong in supposing that certain
worms which he found in water were identical with
some found in the human subject, whereas they were
only similar in appearance in some respects but of
entirely different species,

It was Pallas who subsequently put forth the
theory that the Entozoa resembled other animals
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in originating from eggs that are carried from one
anmimal to another. In his own words—

“The eggs of the Entozoa are scattered abroad
and undergo various changes without loss of vitality,
and immediately they reach the body of a suitable
animal, through the medium of its food or drink,
they grow into worms.”

To account for the presence of parasites in various
organs Pallas believed that the eggs were carried by
the bloodstream to distant parts of the body, occa-
sionally reaching the body of the embryo before birth.
This was the basis of his theory of the “inheritance
of Entozoa,” by which he maintained that intestinal
worms could be inherited by one host from another.

In 1831 Mehlis discovered that the eggs of some
Distomidz contained an embryo. Von Siebold also
observed that in the tapeworm the egg, before 1t was
laid, contained an embryo. In each case the embryo
was totally different from the parent; 1t was a simple
spherical mass, characterised by the possession of six
hooks arranged in pairs.

It was left to Hschricht to show the great value
of this discovery, who, in a masterly paper published
in 1841, after reviewing all that had been said and
done to elucidate the theory of the origin of parasites,
approached the true condition by pointing out that
change of place and form were the most important
facts in the life history of parasites.

Shortly after the researches of Eschricht were
published, Steenstrup issued his classic work on the
‘““ Alternation of Generations,” which at once threw
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great light on the whole question of the development
of parasites. By direct observation he proved his case
conclusively, and showed that there were certain
animals whose offspring i the second or third
generation returned to the original form of the
sexual animal, and that numerous intestinal worms
belonged to this class.

Kuchenmeister in 1852 deseribed the conclusions
which he had arrived at by actual experiment, and
which showed that bladder-worms, the exact nature
of which had so long puzzled helminthologists, became
developed into true tapeworms in the alimentary canal
of a suitable animal. A year later he succeeded in
obtaining bladder-worms in animals that he had fed
with ova of tapeworms, and thus he completely
established the cycle of their life history.

None of the typical intestinal worms pass their
whole life cycle in one locality. As a rule, the eggs
are deposited in the locality where the parent lives.
There is considerable variety in the stage of develop-
ment the eggs have reached at the time of their
!eaving the parasite. Every stage of development
i1s represented, from the newly fertilised ego to the
fully formed embryo. The ova of the Trichina Spiralis
are hatched while in the body of the mother. The
subsequent history of the ova also varies much in
different cases. As a rule, as soon as they are laid
they pass from the body of the host together with
the excreta.
| The passing of ova in this way is not confined to
intestinal parasites. The eggs of the Distomum



INTRODUCTION, 9

Hepaticum come down the bile duet before reaching
the outer world by the intestine, and similarly the
ova of Filaria Bancrofti and Strongylus Gigas are
voided with the urine.

The after history of the ova of parasites depends
on many ecircumstances, both of distribution and
environment. Considering the countless ova that
are constantly being distributed over the face of
the earth, it is evident that the greater number
perish from lack of opportunity to complete their
developmental cycle. As a general rule, “A moist
environment is necessary for the further development
of the eggs of Entozoa.” Some ova are possessed of
a thick outer covering or shell that serves to protect
the enclosed embryo from injury for a long time.
Leuckart’s experiments with the ova of the Ascaris
showed that they could even remain a long time in
such fluids as chromic acid, spirit, turpentine, and
other liquids, without the embryo being destroyed.
This is all the more remarkable as the fully developed
worms are readily destroyed under such circumstances.
In many cases the eggs lose their power of develop-
ment completely in dry localities, while In moist
places and in water they are capable of retamming
their vitality for a considerable time. Leuckart,
who experimented with the ova of certain Nematodes,
by subjecting them to conditions of alternate drying
and moistening, found that they retained their power
of development for months.

The eggs of intestinal parasites, after being extruded
into the outer world, follow one of two courses,—either
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they leave the eggshell that envelops them and live
for a longer or shorter period a free life, or else they
remain within the capsule and are not liberated until
swallowed by another host. It is obvious that the
character of the shell is an important factor in
determining the captivity or liberation of the embryo
after it is set free from the original host. The shell
of the ovum, when thick and resisting, 1s acted on
by the gastric juice on reaching the stomach of the
animal that has swallowed it. The influence of the
gastric juice on these eggshells is demonstrated by
the fact that when they are swallowed by cold-blooded
animals, such as the frog, in whom the digestive
activity i1s very feeble, they pass unaltered through
the alimentary tract.

In some cases, where the ovum has reached the
stage of the embryo and is liberated outside the
original host (as is the case with the Bothriocephalus
latus) the eggshell is provided with a lid which can
be raised by the embryo, and allows it to assume a
free mode of existence.

The embryos thus liberated pass this stage in water,
and are usually provided with means of movement, as,
for example, a covering of cilia. As soon as they meet
with a proper host they lose this special power of
movement and undergo their definite form of develop-
ment by metamorphosis. These larval forms may find
their way into the body of their host by means of
water that is drunk; many animals feed on the ova
passed by Entozoa, or they are introduced into the
body in various passive ways with the food.
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The ova of some species of Entozoa pass directly
from the stomach of the animals that have swallowed
them, into the intestine; and there arrive at sexual
maturity ; among human parasites this is the case
with the Oxyuris. The usual path, however, is much
more complicated.

The rule 1s, that after they have found their way
into the body of some host, they wander in various
directions among the tissues and organs. They are
assisted in their course and distribution by getting
mnto blood-vessels and being carried into the remotest
parts of the organism. In some cases the presence
of embryos of Tenie in the blood have been actually
demonstrated, and in the case of Trichina Spiralis the
connective tissue has been noticed to form passages of
communication from one part of the body to another.
The embryo seems to be adapted for making its way
through the tissues of the body of its host without
damaging the structures through which it pierces.
Its wanderings finally become arrested, and then, if
the eircumstances of 1ts environment are favourable,
it undergoes further development by growth and
metamorphosis. In some cases the embryo may find
these special conditions for development in only one
particular organ or host; on the other hand, it may
be able to develop in almost every tissue of several
different hosts. The Teenia KEchinococcus is a good
example of the latter, the parasite being found in
every conceivable region of the human body, and
also . sheep, oxen, pigs, horses, &e., while the Teenia
Ceenurus, which seems to find its suitable environment
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only in the brain of the sheep, may be cited as an
example of the former.

This quiescent stage following the wanderings of the
embryo does not conclude the life history of the para-
site, which requires a second migration before the life
cyele is complete. Further development is accom-
plished by an asexual brood produced from the quiescent
form, or bladder stage. The most common course is for
these larval elements to be passed from one animal to
another, usually accomplished by their being devoured
along with part of their host by some other animal.
When the immature parasite has been transferred to
the body of 1ts right host 1t arrives at sexual maturity,
otherwise 1t dies.

The digestive juice exercises an influence on the
parasites in this stage, just as it does on the walls of
the ova from the worm. They remain longer in
contact with the juice than the ova do, on account of
their larger size and greater extent of surface exposed.
The outer covering that encloses them is dissolved, and
the heads or scolices are carried to the intestine, where
they develop into the mature parasite. That the
digestive juice of each animal should be suited only for
those embryos that are known to find in them a suit-
able habitat for further development is an interesting
and striking fact. It destroys the embryos that have,
so to speak, no right there.

The life history of intestinal parasites is of a compli-
cated character, and the nature of their growth must
serve to check their too rapid increase, for in conse-
quence of it myriads of ova must perish.
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The presence of parasites In any animal organ-
iIsm 1s caleulated to affect the health of the
host in various ways. This will depend partly
on the particular region or organ where the em-
bryo finds a suitable nidus in which to develop,
and partly, also, on the size to which the parasite can
attain. The first obvious disturbance is that of
pressure. The parts in immediate relation with the
growing parasite yield to the gradual pressure of the
small bladder. The cellular elements of the structure
immediately adjacent to the foreign body begin to
disappear, and the connective tissue, from the
writation of the new growth, begins to increase
and hypertrophy. The increase in the connective
tissue 1s often very remarkable, and at an early
period in the development of the cystic stage of some
parasites, it serves the purpose of an outer covering to
the cyst, many times thicker than the animal wall to
which it is in close relationship, receiving the name of
ectoeyst. It 1s obvious that the constitutional disturb-
ances which the host experiences will depend on the
relative vital importance of the particular organ
attacked. Thus, when situated in the brain, where
the structure, function, and relation of parts admit of
little or no morbid disturbance, the symptoms will be
of a pronounced character, and the risk to life imminent ;
on the other hand the organ or region attacked may
be more tolerant of the pressure of a foreign organism,
and even in such an organ as the liver the destruction
of the cell elements is wrought so insidiously by the
slow growth of the cyst, that compensation by hyper-
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trophy is brought about, and the requirements of the
body provided for before the health of the victim has
seriously suffered. Many other circumstances may
result from the presence of a parasite in the body of an
animal organism that may bring about disturbance to
the health of the host. Blood-vessels may be pressed
upon, and the blood-supply shut off from various parts
of the body, and branches of nerves may become
involved, causing motor or sensory disturbance.
Serious results may also follow even when the parasites
are minute in size. The embryos of the Trichina
Spiralis very speedily cause destruction of the sarcous
elements of muscle fibre.  Acute constitutional
symptoms rapidly supervene, fever, lassitude, nausea,
and great pain and stiffness of the muscles of the
body. The victims often die four or five weeks after
infection, death being due to exhaustion or some in-
Hlammatory attack, as pneumonia, which the condition
of the patient induces.

The ova of Distomum Hgematobilum may lead to
marked renal trouble, showing itself by attacks of
hzematuria ; similarly the parasitism of the Echinococcus
and Strongylus may lead to suppression of urine. The
disturbance to health, or even the death of the host,
may not always be directly caused by the presence of
the parasite; but it is easy to understand how its
presence may give rise to a long series of chronic ail-
ments that undermine the constitution of the patient.
In some cases the wanderings of the embryos give rise
to marked constitutional disturbance in the host.
Leuckart ascertained this from experiment, by feeding
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rabbits with large quantities of the eggs of the tape-
worm. In some of these cases the animals died in a
few days without any apparent external cause. On
examination he found the capillaries of the viscera
injected, especially in the lungs and liver. Leisering
also experimented with the lamb by feeding 1t on the
ova of the Teenia Marginata. The changes he observed
after death were in the liver, which was congested
throughout its whole extent. There was icterus
present, and extravasation of blood in the lungs. In
the case of those animals who survived the experi-
ment, an effect was produced resembling the symptoms
of miliary tuberculosis, which Mosler termed “ Acute
Cestodic tuberculosis.” Poisonous properties have also
been attributed to the ova, which give rise, in their
passage through the tissues and organs of the host, to
these acute symptoms; but the cause is more probably
to be found in the inflammatory condition set up by
the mechanical disturbance resulting from their wander-
ings in the body. These phenomena do not occur in
every case, at least most animals would seem to survive
the effects of such an ordeal, and frequently do not
even exhibit any unusual symptoms.

It is surprising to what extent an animal may
harbour numbers of actively growing parasites without
suffering any apparent loss of nutrition. Leuckart
remarks that “there must be unusual influences at work
if the loss caused by the abstraction of nutritive
material by the parasite for its metabolism, growth,
and propagation, is at all appreciative to the host, pro-
vided that he belong to the larger animals, and
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much exceed his parasites in size and nutritive
requirements.”

That a severe marasmus may OCCUr in some cases 1S
not an uncommon belief among physicians of the
present day. In such supposed cases “it is quite
possible that the relation between disease and parasite
is of an indirect nature, and brought about by the
state of the infected organ.” Leuckart, further quoting
the observations of Eschricht in regard to the Bothrio-
cephalus latus, as related to the health of its host,
says —“ It throws off yearly a number of pieces,
which measure altogether about 15 or 20 metres, and
may represent a weight of about 140 grains. Kven on
the supposition that the animal—which, of course,
undergoes continuous metabolism—abstracts three or
four times that quantity from its host, and that the
nutritive material consumed by all the parasites
amounts to several pounds yearly, it 1s easy to see
that so moderate a quantity is of hardly any account
compared with the yearly consumption of the host. It
is much the same in the case of the Teenize, and even of
the Twenia Saginata, which throws off, let us say,
eleven proglottides daily, with an average weight of 15
grains, and thus loses in the course of a year about 550
orains of organic matter. If the number of parasites
be greater the association 1s, of course, more unfavour-
able. A female thread-worm produces 42 grains of egg
substance yearly, and, taking into account what it
requires for metabolism, must deprive its host during
this time of at least 100 grains. Thus if, as sometimes
occurs, there were 100 of them (there have been cases
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in which 1000 have been found at the same time in the
intestine) they would cause a loss of 833 grains monthly,
which, under some eircumstances, and especially in child-
hood, must have a very appreciable effect. Similarly the
100,000 specimens of Rhabditis Stercoralis (1 mm. long,
0°4 mm. in diameter), which are often evacuated daily
by patients suffering from Cochin China diarrhcea,
represent by their mass alone, without taking into
account material used in metabolism, a weight of 200
grains. And if it be considered, further, that the
number of the evacuated worms may increase tenfold,
it becomes easy to understand how a severe marasmus
may ensue, even after a severe illness.”

In considering the presence of parasites in man from
an etiological point of view, it may be stated that, as a
general rule, by far the largest proportion are derived
from other animals. They transmit them to the human
subject in various stages, and by different means. The
domestic animals furnish man with the eggs of their
parasites, and they develop in them their larval
stage. Chief among these household animals that thus
transmit their parasites is the dog. Pentastomum
denticulaturus, Cysticercus tenuicollis, and the Teenia
Echinococeus are the most common of the parasites
that he harbours, the eggs of which in one way or
another are transmitted to the human being.

We also derive some parasites from animals that
are used as food material. The common tapeworm
and the Trichina (measly pork) reach us in this way.
They reach us through the food as adult forms,
though they correspond to the larval stage of the

B
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parasites from the circumstances of their position
and relation. In these cases man becomes self-
infected. The embryos of the Trichina are born
free in the intestinal cavity, and wander thence into
the muscles of the body and become encapsuled.
Man may also infect himself with the ova of the
Tzenia Solium by transferring the ripe joints or eggs
into the stomach. Kuchenmeister supposed that the
ova of the common tapeworm could develop into the
bladder stage by their passing direct from the
intestine. Leuckart, however, maintained that the
liberation of the embryo presupposed removal of the
capsule, which could only take place by means of
the gastric juice, and he strengthened his view by
direct experiment, by transferring the ova of the
Twnia Serrata direct into the intestine of a young
rabbit, through an opening in the abdominal wall, by
means of a hypodermic syringe, and found that the
animal remained free from the bladder worms.
Parasites are developed in man mainly by the
accidental mtroduction of ova with his food and drink.
In cases where flesh is eaten raw this is easily under-
stood, but among civilised people this is, of course,
not a very common mode of introducing parasitic ova
into the stomach, though the butcher and the cook
may often be tempted to test the savoury condition
of such articles as sausage, mince, and the like in
their raw state. A much more common and dangerous
source 1s meat that has been imperfectly cooked,
where the central portion is much less acted on by
heat than the outer surface. Even boiling or roasting
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meat is not always sufficient to ensure freedom from the
risk of parasitic infection, although in the great majority
of cases the parasites are destroyed by the ordinary
processes of cooking. Leuckart’s experiments in 1860
proved that trichinous flesh is by no means rendered
imnocuous by the usual process of cooking or boiling.
The same thing applies to such articles of common
use as ham, pork, smoked sausage, &e. It has also
been clearly shown that some kinds of fish may convey
parasitic infection to those who eat them. Braun
proved that the pike may convey the Bothriocephalus
latus 1n 1ts young stages to human beings ; similarly,
the Bothriocephalus cordatus of Greenland is probably
derived from fish that harbour its young stage. This
tapeworm is found commonly among the Esquimaux
and their dogs, who partake liberally of raw or dried
fish.

Parasites may also reach man by means of the
water he drinks; this is more likely to be the case
when the water i1s obtained from open reservoirs or
exposed tanks or cisterns. In country districts where
the water supply is not very abundant, and where
men, dogs, sheep, and cattle drink alike from the
same source, it 1s easy to understand how parasitic
embryos may readily gain access to an animal suited
to their further development.

Similarly, raw vegetables, such as are commonly
used in salads, which have been imperfectly washed,
may serve as media for the transference of parasitic
eges to man. Though such a mode of infection has
not been actually demonstrated, it nevertheless seems
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highly probable that they are as lable to the acci-
dental association with parasitic embryos as the flesh
of animals used as food by man.

The occurrence and distribution of parasites in man
is found to occur irrespective of age, sex, or race.
Their occurrence 1is primarily determined by the
opportunities that exist for the transmission of the
embryos. Custom, habit, mode of life, and occupation
are the chief factors that determine their distribution.
The fact that certain parasites occur more commonly
in children, and in some races more than others, can
be explained by the fact that the various surroundings
which influence their habits and customs render them
more liable to be infected. Thus children are generally
known to harbour the threadworm more commonly
than adults, and this is no doubt to be explained by
the fact that they are apt to eat and suck all kinds
of food stuffs without being able to choose or dis-
tinguish. Vix pointed out the interesting fact that
those afflicted with mental diseases, and whose
appetite could be described as wvoracious, are com-
monly the hosts of numerous parasites. This is to
be explained in the same way as the common presence
of threadworms in children.

In like manner one can explain the presence of
parasites in man as apparently related to time and
space. In KEuropean countries persons with the
common tapeworm (Teenia Solium) come under treat-
ment more commonly in summer than in winter.
During the winter meat is more generally consumed,
and allowing several months for the development
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of the parasite, its presence in the summer would
naturally be more often observed. In the same way,
Trichina Spiralis, which requires but a very short time
for its development, is observed more frequently in
the human subject during the winter months.

Leuckart, in referring to the local and endemic
occurrence of parasites, specially points out their
constant relation to cause and effect, as exemplified
by their occurrence among savage races—

“ Nowhere are mmtestinal worms more frequent than
among savage peoples, especially in the tropics, as
has been long ago sufficiently established and lately
confirmed by travellers and physicians, especially in
the case of Africa. In Abyssia, for example, every
mhabitant, male or female, is infested with intestinal
worms from his fourth or fifth year. Similar accounts
might be given in regard to the American slaves, the
Esquimaux, and the Buriitis among the lower class
populations of the East Indies. Of course the same
parasites do not prevail throughout. The negroes of
the West Indies are specially plagued with Ascaris ;
the Abyssinians most commonly harbour Tenia, due,
as has been supposed since the time of Bruce, to
their general use of raw meat. Since the flesh of
swine 1s avoided by the Abyssinians, it is, of course,
not Teenia Solium, but Teenia Saginata which occurs.
The latter 1s associated with the ox almost throughout
the world, while the former, like the Trichina, is
specially prevalent in those lands where swine are
generally bred.”
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The term * Hydatid” is usually applied to the
larval or bladder stage of the Taenia Echinococeus, a
small tapeworm that is found sexually mature chiefly
in the intestine of the dog. The term is also apphed
in a more or less vague way to the bladder stage of
several other animal parasites, so that 1t has been sug-
gested to apply only the name of “ Echinococeus ” dis-
ease to this special form, in order that stricter accuracy
may be ensured. However, as the term “ Hydatid ” is
so commonly used, and as the “ Echinococeus” bladder
worm, is the parasite to which it is chiefly applied, it
will be found convenient to retain it for the present.

The name of ““ Echinococcus ” was originally invented
by Rudolphi (éyivos=hedgehog, réxros=berry), and
deseribes the appearance presented by the scolices
or heads that are developed from the wall of the cyst.

German writers make use of it to include the
bladder with its contained daughter-cysts, brood-
capsules, and scolices, while English writers, on the
other hand, apply it usually only to the scolex.

The cycle of the life history of this parasite may be
briefly stated as follows:— The fertilised eggs are
passed from the dog along with the excreta. The eggs
are contained in the last segments or proglottides of
the Tenize, and it is in these segments that the eggs



THE ECHINOCOCCUS, S

are conveyed into the outer world. The segments
soften and disintegrate, and enable the ova to get free,
so that they have a chance of becoming dispersed in
various directions. The segments when newly voided
by the dog seem to possess some power of peristaltic
movement ; they are also covered with glairy mucus,
and by this means may adhere to various substances
that different herbivora find suitable as food material.
The ova of the Kchinococcus may thus reach the
stomach of different animals, either n clusters enclosed
in the proglottides, or they may be swallowed with
the food or drink as separate eggs. When thus
swallowed they have reached the embryonic stage,
having a shight amount of differentiation, and
possessed of six hooks arranged in pairs. Each
embryo is enclosed in a thick fibrous -capsule,
which serves to protect it from injury, and enables it
to retain its vitality for a considerable length of time.

The gastric juice of these animals that are known to
harbour the cyst, digests the fibrous membrane of the
eggs, and by this means the embryos are liberated.
After their liberation they are able to bore through
the walls of the stomach, apparently without any
difficulty, and without causing any serious local injury
to the tissues which are pierced.

They are carried by the blood to different parts
of the body, their course being commonly stopped by
the liver, which they reach through the portal stream.
They thus arrive at a stationary position, and begin to
develop by a process of growth and metamorphosis into
the characteristic bladder cysts.
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Different animals besides man are capable of acting
as intermediary hosts, by affording these special con-
ditions of environment which the Echinococcus bladder
requires for its growth and development. It 1s found
in sheep, cattle, pigs, horses, kangaroos, the camel, ass,
zebra, monkey, &e.

The Echinococcus bladder consists of a thick homo-
geneous pellucid membrane, filled with clear saline fluid,
and 1t attains its developmental completeness by the
formation from 1ts mner surface of small wvesicles,
called “ brood-capsules,” which may be regarded as
repetitions of the parent cyst.

From the brood-capsules are developed the charac-
teristic heads or scolices. The brood-capsules and
their scolices remain attached to the cyst, or they
may undergo retrograde changes by becoming trans-
formed into bladders,—the so-called daughter-cysts.
The daughter-cysts have also for their function the
formation of brood-capsules and scolices.

There 1s great variety both as to the number and
size of hydatid cysts found in different animals.
The organ in which they are most commonly found
1s the liver, but no portion of the body is free from
the ravages of their attack.

The bladder stage is not capable of any further
development, until it is swallowed by the dog, which
1t commonly reaches in the raw offal that these animals
easily procure. The heads or scolices which thus reach
the dog readily become retransformed into the sexually
mature tapeworm, thus completing their life cycle.

The dog may be regarded as practically the only
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source of hydatid disease, and since this animal has
long been privileged to live in close personal contact
with man and domestic herbivora, the opportunities
for becoming infected with the ova are more or less
constant.

The extent to which the disease prevails in any
particular country will depend on the number of dogs
and herbivora in the country, and on the opportunities
that exist for enabling the ova to reach their inter-
mediary hosts. It is easy to understand how readily
the Echinococcus eggs are able to reach the stomach of
cattle and other animals that commonly harbour
hydatid cysts. The segments come in contact with
various kinds of food material, or the eggs are washed
or blown into the open reservoirs or pools of water
which the cattle drink from. In all probability they
reach man most commonly in the water he drinks. In
some cases he may be compelled to drink the water
from exposed places, to which the eggs could easily find
access ; they may also be conveyed to him in certain
articles of diet, as, for example, raw vegetables. Dr.
Bird, of Melbourne, is of opinion that they sometimes
reach the human subject through the atmosphere.
He cites his observations as to the prevalence of pul-
monary hydatids among all classes in Melbourne, and
gives it as his view that the water which is used for
allaying the dust on the streets is taken from an open
stream, which is, he believes, often impregnated with
Echinococcus ova.  Dr. Bird would seem to imply that
the eggs might reach the lungs direct in this way, and
undergo the development of the bladder stage. It
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seems quite possible to conceive of the ova being
swallowed with the dust that is blown about, but for
them in some cases to pass direct into the respiratory
passages, and there to develop, presupposes that the
egg capsules can be dissolved by the warmth and
moisture of the pulmonary alveoli. Demonstrated
proof of their reaching man in this way would be a
point of great interest and practical importance.
Meanwhile i1t stands as a doubtful conjecture until
further evidence 1s forthcoming, the gastric juice being,
so far as is actually known, necessary for dissolving the
proteid character of the capsule. It is of importance
to remember that the dog, besides actually harbouring
the mature worm, may serve as an intermediary host
in conveying the ova to man; the eggs may be
attached about the hair of the dog’s face, or even on
the mouth or tongue, reaching this part of the body in
the course of picking up different articles of diet with
which the ova have come in contact ; thus, in the act
of licking his master’s hand, the eggs under such ecir-
cumstances might easily find a lodgment on the hand,
and from there be transferred to the mouth, and
in this way swallowed. Some persons indiscreetly
allow the dog to lick the face, or to partake of some
dainty morsels from off their own plates, thus thought-
lessly exposing themselves to the risk of a terrible
disease.

Hydatid disease prevails more extensively in Ice-
land and Australia than in any other parts of the
world. “Given a country,” says Dr. Davies Thomas,
“with many sheep, &e., the organs of which are often
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eaten raw by the dogs, if the water supply be scanty
and procured from bogs, swamps, waterholes, and
dams, on the banks of which dogs may deposit the
eggs to be blown in by the winds or washed m by
the rains, and there be dogs in abundance, we have
all the conditions necessary for the spread of the
disease.” In both countries the dogs are widely
distributed and the number of herbivora very large.
Thomas gives the number of domestic herbivora m
Australia as 2689, and in Iceland as 524 per hundred
mmhabitants. The number of dogs in Iceland he states
as one to every eleven inhabitants. In Austraha the
number cannot even approximately be given. In
1880, the number of registered dogs in the Colony
of Victoria, according to Thomas, was one to every
23 inhabitants. In Awustraha by far the larger
number of dogs are not registered, and, judging
from the number that one sees prowling about the
streets of the large cities and inland towns, the
registered number must form but a fractional portion.
I lately counted in one short street in the city of Sydney
26 dogs running about, in some cases the children
innocently making playmates of them. In 1882, in
the same city, during one of the spasmodic attempts
of the officials to abate the dog nuisance, thirteen
hundred dogs were destroyed. During the last six
years, to my knowledge, nothing has been done mn a
systematic way to check this growing evil in Sydney.
In the country districts of Australia in some cases
a price is put on the head of the native dingo, entirely
on the ground of the danger to sheep and other stock
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from his ravaging propensities, but the danger by
their presence of the spread of hydatid disease in the
human subject is a matter which has never been
seriously taken up by the responsible officials.

The indifference which prevails among the people
as to the danger of this terrible scourge 1s mdeed
surprising ; it is rare that one finds that patients with
hydatid disease have any knowledge either as to its
nature or the way by which infection generally takes
place.

In some parts of Australia it is the rule to find
the sheep and oxen that are slaughtered infected with
hydatid tumours, and though the cysts do not usually
attain in these animals the large size that they do
m the human subject, yet, as a rule, the disease
occurs in them as multiple cysts, thus affording many
opportunities for re-infecting the dog.

It 1s obviously a difficult matter to form even an
approximate idea as to the extent to which the disease
prevails in man. We must judge of the extent more
from the opportunities that are known to exist in
any given country for developing and disseminating
the eggs of the Tewenia Echinococcus. The presence of
hydatid tumours in persons whose deaths are attri-
buted to other causes is, I believe, large, and there
are many cases of patients who have been treated
for hydatid disease, and whose deaths subsequently
have been attributed to other causes, but which
actually were brought about by the presence of the
parasite. Cobbhold, referring to the death rate from
hydatids in Englaud, says that :—
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“As regards hydatids, I believe the returns to be
excessively deficient. In place of an average of
thirty-four deaths annually from this cause in the
United Kingdom, I am of opinion that at least 400
deaths are due to hydatids. This opinion, and the
data on which it was founded, were communicated by
me twelve years ago to the Linnean Society, and I
have since become acquainted with facts which lead
me to conclude that my original estimate was very
much below the mark. The post mortem registrar of
one of our large hospitals has told me that of late
years as many as ten deaths might be reckoned as
annually due to hydatids in their institution alone.
At a smaller hospital I ascertained that the average
was about four. Obviously, if' these estimates are
correct, the Registrar-General’s returns for the United
Kingdom do not record a tithe of the annual mortality
due to hydatids.”

In Iceland, where hydatid disease 1s known as the
“liver plague,” it was estimated that as many as ten
to fifteen per cent. of the population at one time
suffered from 1t, and though this estimate is con-
sidered too high by more recent observers, yet it is
obvious that it constitutes the most serious malady
among the people of that country. The people there
are mainly engaged in the rearing of cattle, and the
lack of cleanliness in their habits, aided by the stern
conditions of climate, induce many of them to crowd
together beneath the same roof, along with their dogs
and cattle. “The carelessness with which the Ice-
landers earry on their intercourse with these animals
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must also frequently lead to infection, for they even
0 so far as to allow their wooden dishes to be licked
clean by the latter instead of washing them.”

As regards Australia, it appears to me that the
disease is increasing as the districts in the country
are becoming more and more populated.

It may be that the opening up of the interior of
the country by the railways has had the effect of
bringing more hydatid patients within easy reach of
the hospitals in the various cities. At the present
day, in frequency and importance, it claims the dis-
tinction of being a national disease, and it bids fair
to deprive Iceland of the unenviable distinction of
being the most hydatid stricken country in the world.

During the last six years alone over two hundred
patients have been treated for this malady in Prince
Alfred Hospital, Sydney.

We must look to the eradication of hydatid disease
by the removal and prevention of those causes that
are known to favour its inerease, and no effort should
be spared to destroy or minimise the causes of this
menace to health and life. There is no more terrible
or distressing condition that can affect the human
subject, for while the resources of the surgical art
can often cure or alleviate those who are the vietims
of such an affection, yet many, otherwise strong and
healthy, end their days with a tragic suddenness, or
drag out a painful existence from some organic trouble
directly induced by the presence of the parasite.

It is the duty of those in authority to see that
the laws relating to the dog nuisance are strictly
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and stringently carried into effect. Natural history,
as applied to human parasites, and the diseases which
they cause in man, should form part of every school
curriculum, and every opportunity should be taken
to remind the mmhabitants of those countries where
this disease specially prevails what a terrible calamity
may befall them by disregarding those precautions
which require to be taken in order to avoid the risks
of infection. “ We must,” writes Leuckart, “ prevent
dogs from licking us, banish them from room and
kitchen, keep them clean, and see that their excreta
18, as far as possible, removed. Further, suitable
precautions should be taken to prevent an infection
with embryos of Kchinococcus, the dogs should be
kept away from places where the bladders are thrown
carelessly away, or even given to dogs as ‘tit bits.’
The careless disposal of these ‘water bladders,” and
the unnecessarily large number of dogs, have most to
do in perpetuating and propagating one of the most
severe and dangerous forms of helminthiasis.”

The Central Board of Health of Victoria have
caused to be distributed throughout that colony the
following circular, which gives a brief and excellent
deseription of the means by which infection can best
be avoided :—

CIRCULAR. ]
CENTRAL BoarD oF HEAUTH, 194h May 1885.
Sir,—The question of impure water supplies has
been latterly, on more than one occasion, carefully
considered by this Board, and 1t is believed that a
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large quantity of water in daily use is unfit for human
consumption unless precautions are taken.

It is known that hydatid disease is on the increase
in Victoria, and that many valuable lives are annually
lost from want of a little knowledge and care.

In Quain’s Dictionary of Medicine, 1t is stated
that in Iceland, which is more infected with hydatid
disease than any other country in the world, twenty-
eight per cent. of the dogs are affected by it, and
of the human subject one-sixth of the annual deaths
are from hydatids. It is further stated that probably
Victoria is already the second most infected territory.

The Central Board desires to point out that in
drinking open natural waters or eating vegetables
to which dogs have access, all persens—but especially
children—run a great risk of incurring hydatid disease,
with all its consequent dangers.

The Board strongly recommends that all such water
be first thoroughly boiled ; and persons living in the
country, or travellers, should avoid drinking from
waterholes or swampy water of any kind without
such precaution, and in all cases the water supply
for domestic use should be guarded against the
invasion of dogs. Dogs should not be allowed to
swim in reservoirs, or, where possible to prevent it,
to drink from the same supply as man, sheep, cattle,
or pigs.

It 1s highly important to remember that the purest-
looking water may contain numerous hydatid germs ;
hence the importance of boiling the water where there
is any risk.
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It 1s desirable to bury or throw boiling water over
the exposed feces of dogs, and chained dogs should
have their kennels and the ground for some distance
round purified frequently with boiling water. Dogs
should never be fed with, or allowed the opportunity
of eating, the offal of slanghter-houses, nor should
pigs be kept there. The laws against unregistered
dogs should be strictly enforced.

It should be known that hydatid disease can be
communicated to the human subject by impure salads
or vegetables (uncooked), and care should be taken
to wash and thoroughly cleanse everything of the
kind before it is eaten. Water-cress from drains
should never be eaten. Fluke in sheep is another
source of danger, and such mutton should be carefully
avolded.

Further, it should be known that there is risk of
contracting the disease in allowing dogs to lick the
hands or faces of children or adults, and in permitting
them to lick plates and dishes. |

In all this, as in many other cases, “ cleanliness is
one of the most important preventives against in-
fection.”

I have the honour to be, sir, your most obedient
servant,

J. W. CoLvILLE, Secretary.

The Secretary, Local Board of Health.
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TaE adult tapeworm is found in large numbers in
the upper portion of the small intestine of the dog.
Panceri has also observed it in the Egyptian jackal,
and Cobbold in the Russian wolf. Kuchenmeister
has advanced the hypothesis that man himself might
be the presumptive host of the Teenia; he also held
the view that the human Echinococcus was specifically
distinet, and might be found “in the intestines of
those individuals who suffer, or have suffered, from
the corresponding species of Echinococcus in any part
of their body, and in whom one of these Echinococel
has opened into the mntestine.”

Kuchenmeister’s hypothesis has received no actual
confirmation, and Leuckart adds that “we may con-
fidently leave it to the future to discover whether the
Taenia Echinococeus is found in the intestines of
Australian shepherds, or of the inhabitants of any
district where the Echinococcus disease is epidemie.”

The opportunities that oceur for their development
in the human subject are not rare, as, for example,
when hydatid cysts, from ulceration through pressure,
rupture and discharge their contents into the alimen-
tary canal, or in the case of pieces of pulmonary hydatid,
which are often swallowed in imperfect expectoration.

It 1s hardly conceivable that such a pathological
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condition as the presence of innumerable Teenice
Echinococei in the human intestine should have
escaped observation. I have frequently examined
scrapings from the mucous membrane of the mtestine
in cases where a hydatid cyst had burst into the
alimentary canal some considerable time before death,
but without result.

Davaine cites forty cases of hydatids which had
opened into the intestine, and in none of these could
he discover traces of the tapeworm. The same author
refers to forty-five cases that opened into the bronchi,
where the contents had been expectorated, thus
affording ample opportunity for mnumerable scolices
to be swallowed. There was no evidence of the
Teenia.

The Teenia Echinococcus, when sexually mature,
never exceeds a quarter of an inch in length. It
consists of three to four segments, of which the last
exceeds all the rest of the body in size. The head is
extremely small and possesses a prominent crown
which surrounds the bulging rostellum. The rostellum
bears two rows of hooks, numbering from fourteen to
twenty-five each, which are rarely found in a perfect
condition. The hooks may differ considerably in
appearance even in the same worm. They are dis-
tinguished by the thick and solid character of their
root processes. The hooks of the inner series are the
larger, the claw is slender and strongly curved. The
outer series are not only smaller in the claw, but the
root processes are much thinner, and altogether less

powerful.
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These hooks have very considerable strength, owing
to the stout and broad character of the root processes,
and the deposition of carbonate of lime in their sub-
stance. In the scolex the hooklets have the same
shape and appearance as those of the Tenia, but the
root processes in the former are but slightly developed.

The head of the tapeworm is furnished with four
suckers, below which is the constricted neck, which
passes without any wvisible boundary into the unseg-
mented anterior part of the body.

The first segment is only very slightly marked off,
and 1s about the same breadth as the anterior portion
of the body adjacent to it ; its length is about equal to
its breadth. In the second segment the breadth is
doubled, and the length 1s increased four times; in it
the male and female reproductive organs can be dis-
tinguished. The third and last segment contains the
ripe ova, from which hydatid tumours are developed.
One segment may contain ova to the number of 500
and upwards.

Before the last segment containing the ova is voided
another segment appears, so that for a time four
segments or proglottides are to be observed.

The peculiarities of the sexual organs of this parasite
are so marked as compared with those of other tape-
worms that Leuckart maintained that this special
character alone justifies the independent position
claimed for it. His minute description of the
generative system 1s given as follows :—

“The Male Organs strike one by the unusual size
of the cirrhus pouch, which measures almost 05 mm.,
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and, by its club-shaped, thickened posterior end,
reaches to the middle of the newly fertilised joints.
The cirrhus itself has apparently a greater independ-
ence than is the case in the other cystic tapeworms.
It lies in the anterior portion of the cirrhus-like pouch,
like the glans in the preeputium, and is not unfre-
quently protruded. Sometimes 1t 1s found in the act
of copulation. The sexual cloaca 1s destitute of a
proper papilla, the penis itself 1s bent into a sort of
hook shape, and 1s sunk into the anterior end of the
adjacent vagina. |

“ Before its entrance into the posterior end of the
cirrhus pouch the vas deferens makes several irregular
coils, which are mostly distended with spermatozoa.
In the testes, too, the spermatozoa are readily recog-
nisable, since they possess an unusual length and
thickness. They are usually seen rolled up in coils,
and can sometimes be observed passing into the thin
efferent canals of the testes. The size of the testes is
quite appreciable, averaging about 007 mm., and their
number is proportionately reduced to about sixty.

“The Female Organs.—The vagina is characterised by
a longitudinal enlargement (with a transverse diameter
of 0°05 mm.) in the middle of its course. In this there
can be seen a yellow chitinous lamella, with numerous
points directed outwards. . . . Its posterior end leads
to a distinct bladder (0°014 mm.), whose contents con-
sist of spermatozoa—in other words, a receptaculum
seminis. Opposite the opening of the vagina there
rises from this receptaculum a fertilising canal of appre-
ciable width, and distinguished by the double contour
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of its walls. After a short course this divides into
two narrower duets, of which the one trends forwards,
while the other continues the original course back-
wards. The former of these two canals is the oviduet,
whose upper end is connected as usual with the two
ovaries.

“The csecal tubules which form the glands are short
and wide, and so slightly separated that the ovaries
look more like lobulated sacs than acuniform glands.
Internally the eggs may be recognised as sharply
defined balls, about 001 mm., in size. The second
canal divides further down into two duects, one of which
enters the simple sacular yolk gland, while the other is
probably in connection with the uterus. The latter
appears from the first as a wide cavity. It is some-
times late before it is distinguishable, namely, after the
ovaries have liberated their contents, and, like the
yolk glands, have disappeared.”

The Tenia Echinococeus attaches itself between the
intestinal villi of the dog, where it is sometimes present
to the number of many thousands. The milk-white
proglottides are wvisible to the naked eye, and in
warm intestine they exhibit elongating and shortening
movements after the manner of the leech.

The length of time that the worm lives is not quite
determined. Von Siebold thought that it did not
survive two months, but his opinion is rejected on
the ground that 1t 1s against all analogy to suppose
that the productivity of the worm is exhausted after
throwing off one or two proglottides, besides the thick
character of the roots of the hooks suggests a greater
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age. The fact that this parasite is found much more
frequently in the older animals would seem to point
to the probability that the Teenia lives much longer
than Von Siebold believed.

The scolices, or brood-capsules, taken from a hydatid
cyst iIn man, or in any of the lower animals that
harbour them, readily develop into the mature worm
when swallowed by the dog. This has been often
demonstrated by experiment, and, of course, con-
stitutes the chief source by which dogs become
infected. According to Von Siebold’s experiments the
metamorphosis from the head or scolex into the tape-
worm takes place with great rapidity. ©Fifteen or
twenty days after feeding dogs with hydatid material
he found in most of the heads a two-jointed body,
while others were still without segmentation. There-
after three joints appeared, and some days later (on the
twenty-seventh after feeding) some hard-shelled eggs
with embryos were found in the last joint.

“Van Beneden also saw ripe Teenie developed
from the Echinococcus heads within four weeks after
feeding, while Kuchenmeister, who experimented at the
same time as Von Siebold, discovered no ripe forms for
eight to nine weeks. In my experiments I did not
find mature worms till the seventh week. Zenker,
even eleven weeks after feeding, found them perfectly
developed as regards size, but still without eggs. In
the feeding experiments of Naunyn, Pagenstecher, and
Nettleship, seven weeks were also required for the
attammment of maturity.” !

1 Leuckart, Parasites of Man. Translated by Hoyle, 1836,
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Numerous animals have been experimented on with a
view to ascertaining whether any besides the dog can
readily harbour this Teenia. With the exception of
the jackal and wolf, already referred to, I am not
aware of its having been found in any other animal.
Leuckart experimented in vain with rabbits, Von
Siebold with a like result on the fox, which also
belongs to the genus camis; nor has the domestic cat
been found to be adapted for the rearing of the
parasite.

Scolices from hydatid cysts of man produce in the
dog’s intestine exactly the same species of Teenia as is
developed from the scolices of hydatids of the lower
animals, although Kuchenmeister—holding the view
that hydatid tumours in man, as distinguished from
those of animals, were different species, to which were
applied the names of Echinococcus hominis and
Echinococeus  veterinorum — was of opinion that
the Tema was different. His feeding experi-
ments, together with those of Zenker and Levison,
seemed at first to favour this particular view, as
the scolices from human hydatids yielded negative
results when given to the dog. It has been pointed
out, however, that the fallacy probably arose from
the nature of the material used, for when obtained
from the human subject it is hardly likely to be as
fresh as when obtained from the recently killed ox or
pig ; besides it is not every dog that is suitable for the
rearing of the parasite.

Positive results, however, have been obtained by
Naunyn, Krabbe, and others. In one dog to which
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Naunyn gave hydatid fluid, obtained from a human
liver by tapping, he found Twnie thirty-five days
afterwards measuring from 3 to 5 mm., in length, and
with eggs in their terminal joints. Krabbe thrice
obtained positive results in his experiments. In each
case the animals were young, and had lived under
conditions which excluded the possibility of their
having been previously infected.

It is stated by Leisering that the Teenia Kchino-
coccus, 1f ocewrring abundantly in the intestine of the
dog, sometimes occasions external symptoms like those
of hydrophobia. In Australia, where hydrophobia is,
fortunately, as yet unknown, I am not able to confirm
this statement, nor am I aware of anything peculiar n
the behaviour of the dogs that are known to harbour
large numbers of the parasite.
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Tae hydatid cyst, in its early stage, has been fully
described by Leuckart from his experiment on the
pig, an animal readily infected with hydatid disease.
He found, four weeks after the feeding with ripe
proglottides, some small points resembling tubercle
in various places under the serous covering of the
liver. They had a thick homogeneous, transparent
capsule, with coarse granular contents. The lamina-
tion of the wall was indistinet, though their physical
nature was identical with that of the more mature
forms. They were expansile and elastic, so that
their diameter could be inereased on pressure to twice
their real size. The connective tissue enclosing the
young hydatid was everywhere in direct continuity
with the connective tissue of the hiver. In all cases
the interlobular tissue contained the parasites. In
the case of a pig killed eight weeks after the feeding
with proglottides, he found the liver studded with
cysts double the size of the first; the hydatids were
distributed on both surfaces of the organ under the
serous covering. The average diameter measured
1'5 mm., and they shone like clear drops. This
greater transparency, as compared with those of four
weeks’ growth, was due to the commencing lique-
faction of the contents. At this age they were really
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bladders, which collapsed on being pricked, and voided
transparent fluid. The cuticle was distinctly lamel-
lated, though the lamellee were not completely defined.
An inner membrane adjoining the cuticle had some
cellular structures visible throughout its granular
substance, and in some the cells had a definite
arrangement, the larger of them, lying most internal,
having a clear nucleus and a stellate ramification.
Cysts were next examined at the age of nineteen
weeks ; they measured from 10 to 12 mm., in diameter.
In this case they were also situated beneath the
serous covering of the liver, some pushing the covering
before them, so that they were only partially em-
bedded in the liver substance. The capsular wall of
the parasite was thick and firm, contracting power-
fully when cut, and it was also separable from the
liver, When the hydatid was removed from its outer
covering, it appeared as a round and transparent
bladder of fluid, which flattened on being placed on
a firm surface, proving that its walls were yielding
and of an elastic nature. The outer surface of the
- bladder was broken at different places by rents and
fissures, as though the external layers had yielded
from overstretching. On cutting the bladder wall
the edges curled in upon themselves, thus showing
that the inner layers were more contractile and
elastic than the outer. The lamination was evidently
due to the successive deposition of layers, the lamellse
being more marked from within outwards. At this age
the cysts were still without brood-capsules and scolices.

The granular structure which lies under the cuticle
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is known as the parenchyma or the endocyst of
Huxley, and constitutes the essential vital part of
the animal. From a side view, in fresh specimens, it
is seen to consist of two layers, an outer and inner.
The inner layer shows the presence of some cellular
structures, some of which are clear and sharply
defined, and having a distinet lustre. The outer
layer is much more granular in its character. The
refractile corpuscles of the inner layer are found of
varying sizes. According to Huxley, “these corpuscles
appear to be solid, but by the action of dilute acetic
acid the interior generally clears up very rapidly,
and a hollow vesicle i1s left of the same size as the
original corpuscle. No gas is developed during this
process, and sometimes the corpuscles are not acted
upon at all by the acid, appearing then to be of a
fatty nature. A strong solution of caustic ammonia
produces a concentrically laminated or fissured appear-
ance in them. Under pressure, and with commencing
putrefaction, a number of them sometimes flow to-
gether into an inrregular or rounded mass.” These
corpuscles are supposed by some authorities to take
a share in the future development of daughter-cysts.
The presence of a vascular system has not been
shown to exist in the hydatid. The cellular layer
of the parenchyma, in some cases, seems to have a
system of anastomosing cords, which Naunyn con-
sidered to be probably of the nature of vessels.
However, further examination showed them to be sohd
homogeneous bands, and are not present in all cases.
Their exact physiological sigmificance 1s not known.
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The cuticle of the hydatid has great capacity of
mmbibition ; if the bladder be placed in a coloured
fluid, the space between the cuticle and the paren-
chyma is immediately coloured, while the fluid of
the interior remains clear for some time.

As the cyst increases in size, the cuticle would
seem to share in the increased growth more than
the parenchyma; the lamellee also increase in thick-
ness, and become more sharply defined. The fibrous
covering of the hydatid likewise increases in thick-
ness with the growth of the cuticle; it is often found
of a thick, tough, firm nature, five to ten times as
thick as the bladder wall, and is freely supplied with
blood vessels, which, in some cases, are large and
tortuous. The inner surface of the fibrous Ectocyst
is generally smooth, and has a thin granular layer,
which, after the removal of the cyst, is only seen in
patches. This granular layer is as firmly attached
to the wall of the cuticle as it is to the Eectocyst,
and probably serves as a means of attachment between
the two.

The hydatid cyst attains its full development by
the formation on its Inner surface of small vesicles
called brood - capsules, which give origin to the
characteristic heads or Scolices.

The brood-capsules are developed from the paren-
chymal layer of the cyst wall, and the bladders have
attained a diameter of about 15 to 20 mm., before
the heads are found, and from actual experiment it
has been observed that the cyst takes at least five
months before it reaches this size.
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The limits to the growth of a hydatid cyst have
not yet been determined. It may attain to such a
size that it is alone arrested by the death of its host;
on the other hand, it may retain its vitality for many
years, even when its growth apparently remams
stationary.

Hilton Fagge quotes the case of Reynal and Dr.
Budd, the former of whom met with a tumour of
the neck, which had existed for forty years, and when
punctured gave issue to an immense number of hydatid
cysts, all apparently living; and the latter met with
the case of a lady, who died at the age of seventy-
three, who was believed to have had two hydatids
since she was the age of twenty-eight years. Another
case is referred to by the same author of a large
hydatid tumour, the first symptoms of which had
been observed thirty years before.  Velpeau had
under his observation a case of hydatid in the
axilla of a young girl, and which had only attained
the size of a small nut six months from the time she
first noticed 1t.

Barrier collected twenty-four cases with good data
to test their duration from the first symptoms. He
found that it was less than two years in three cases,
four years in eight cases, six years in four, eight years
in five, and thirty years in one.

It is difficult, however, from mere eclinical observa-
tion to state even approximately the rate of growth of
hydatid eysts, or to judge of their age from the size
they have reached. It is no uncommon answer to the
question which patients give when asked how long
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they have noticed the hydatid swelling, for the treat-
ment of which they have sought advice, for them to
reply that the tumour had not increased, as far as
they could judge, for several years, or that it had
mereased but very slightly. It has to be borne in
mind that the increase in size may be so insidious, and
its development cause no appreciable disturbance to the
health of its host, that the size may have considerably
mereased without the patient actually being aware of
any altered condition.

The growth of a hydatid cyst is not only slow, but
its Increase in size varies with the nature and position
of the organ attacked. It will be found often of a
large size in those parts of the body that can offer it
the greatest space for 1its growth, and where the sur-
roundings are soft and yielding, Thus they often do
attain a very large size when growing from the under
surface of the liver, where the yielding character of
the abdominal wall and the easily displaced intestine
make room, as it were, for the growing cyst. In such
a region as the medullary cavity of a long bone, the
hard, dense surroundings and limited space, must
greatly retard its growth, while, on the other hand,
when it develops in the brain it will bring about the
death of its host before it has attained to any great
size.

The experiments already quoted, where the hydatid
in a pig reached the size of a hazel nut in five months
after the ingestion of the embryo, do not afford us
sufficient data from which to caleulate the age of
hydatids in the human subject with anything like
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mathematical precision, for in the herbivora hydatids
do not reach the large size that they so commonly do
in the human subject.

The hydatid cyst may be found dead at all stages of
its development. It is not always easy to determine
the cause that arrests its growth and brings about its
death.

The cyst and its contents may be found degenerated
into a solid caseous mass, showing only amorphous
debris and hooklets under the microscope. Some cysts
filled with daughter bladders may be found, presenting
an appearance similar to dried figs packed in a box.
The contents of a dead cyst 1s often found to be thick,
tenacious, colloid material, which cannot be made to
flow through a large-sized canula. The hydatid may
become converted practically into a circumseribed
abscess. |

Berthold found in the case of a hydatid situated in
the lung of a dromedary, a calcareous shell with two
distinet layers, the outer composed of phosphate, and
the inner of carbonate of lime. In the case of a post-
mortem examination made on the body of a young man
who met with a sudden death from an accident, there
were found in the under surface of the liver four cysts
undergoing degeneration ; the largest of the cysts
was the size of an orange, and wholly embedded in the
liver substance, its wall was impregnated with lime
salts, and the contents were of a greyish thick jelly-
like material. The other cysts were smaller, and
situated in the serous surface of the liver, and filled
with white pultaceous matter.
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The hooklets in each case were quite distinetly seen
under the microscope, and had not lost any of their
characteristic appearance.

These forms of degeneration constitute a process of
cure which render the parasite perfectly mert. I
have noticed complete calcareous degeneration in small
hydatids in the lung, which had given rise to no
pulmonary symptoms during the patient’s life.

The hydatid cyst will generally be found to have
undergone degenerative changes when bile is present
in the cyst contents, and the frequency with which
this has been noticed has led to ox bile being mjected
into the hydatid with a view of causing its death.
Such a method of treatment has not met with much
favour, neither can any special advantage be claimed
for 1t. It 1s hiable to result in suppuration of the cyst
contents, and to necessitate more radical measures,
when the condition of the patient is not so favourable
as 1t otherwise would have been if suppuration had not
been set up.

The cause of degenerative changes met with in some
eysts 1s not known. It probably is to be found in the
condition of the organ in which the hydatids are
situated. It has been noticed in the case of cattle
that where the cysts were found degenerated, the
cellular tissue immediately underlying the bladder wall
was 1n a state of cloudy degeneration.

The process of decay and subsequent quiescence
may result from overcrowding of the daughter-cysts,
although the mutual pressure and resistance that they

are capable of, is very remarkable. This can be often
D
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observed in cases of large hydatid cysts which contain
a great many secondary bladders, when an incision is
made into the parent hydatid the contained progeny
come bounding out of the opening with great force.
Degeneration of the parent cyst wall, caused by the
pressure of the daughter-cysts, is not so frequent as is
generally supposed. The real explanation 1s probably
to be found in the structural changes of the fibrous
ectocyst, which affect the coverings of the vessel and
the nutrition of the cysf avall Mhél p

partially or completely
hydatid fluid contains evidence of the granular debris
resulting from degeneration of the parent wall.

Sir Thomas Watson (Practice of Physic), referring
to the degeneration of hydatids from the pressure
effects of the contained progeny, says that— Some-
times the colony perishes while yet hid in its dwelling
cave, all the enclosed hydatids losing their vitality, and
shrinking up as their fluids are absorbed. It may be
that they increase in number and in size, till the
crowding and pressure prove fatal to them, themwr
former domicile now becomes their tomb, and effectually
precludes any contamination of the fluids of the body,
or irritation of surrounding textures by their remains.”

Dr. Kelly, in an article on the spontaneous cure of
hydatid cysts, published in the British and Foreign
Medico-Chirurgical Review for 1869, describes at
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length some of the causes that lead to the death and
* degeneration of hydatids. He thinks that in some
cases the fibrous ectocyst becomes so tense and thick
as to be unyielding, and the walls of the parasite,
growing out of all proportion to its coverings, fall back
in folds mto the space which contains the fluid. Nutri-
tion in this way becomes seriously altered, from the
vessels in the ectocyst becoming partially or wholly
obliterated by the contracting of the fibrous tissue.
Chemical and physical changes then take place in the
cyst wall, fatty degeneration, with the deposition of
cholesterine and lime: salts. ‘The increase of the
fibrous tissue of the ectocyst; which brings about these
degenerative changes in the.hydatid wall, may result
from inflammatory irritation adjacent to it. I have
noticed in the case of small degenerated cysts in the
lung, where the ectocysts as a rule are not very thick,
and may even be wanting, that the lung substance
around them was indurated, as if it had been the seat
of inflammatory trouble.

The idea among some of the early investigators
that there were several distinet species of hydatids,
led to the introduction of different names, which are
now occasionally made use of  Thus, Rudolphi
accepted two species,— Echinococcus hominis and
Echinococcus veterinorum, the former containing
daughter-cysts and found in man, while the latter
were only supposed to occur in the herbivora, and
did not contain any progeny. Kuchenmeister sup-
ported this view, but changed the names into Echino-
coceus altricipariens and KEchinococcus scolecipariens.
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This distinctive classification, however, has now been
abandoned, for not only have the various forms been
proved to be one and the same species, but both are
commonly found together in the same subject. The
fact that scolices or brood-capsules are found in some
cases and not in others, simply means that different
circumstances of environment have affected their
special character and development.

The term Acephalocyst was first used by Laennec.
In some cases which he examined, he could find no
traces of the presence of scolices; for this reason, he
considered that this form also was the representative
of a distinct species. Cysts in the acephaloeystic
condition are, however, far from being rare, and when
situated in the brain, they are nearly always acephalic;
the bladder wall shows no difference in structure or
appearance from those which are fruitful, and the
sterility, which is their only point of difference, is to
be accounted for either in the inherited debility of the
embryo, or in the surrounding tissues, which probably
do not furnish the suitable nourishment.

The scolices or heads are developed from within
special minute vesicles, called brood-capsules, which
are developed from the inmer surface of the bladder
wall. The length of a scolex, when fully extended,
never exceeds 0°3 mm. It 1s of a solid consistence, and
eylindrical in form, The egg-shaped posterior portion
1s furnished with a muscular stalk, which attaches it
to the wall of the brood-capsule ; the depression, which
shows the position of the stalk, 1s marked even when
the scolex is separated from its basis. The anterior
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portion bears the armed rostellum and the four
suckers, and is usually separated from the posterior
part by a narrow constriction. There 1s little differ-
entiation in the parenchyma of the body. In the
posterior portion specially there may be noticed
numerous calcareous bodies, which effervesce on the
addition of acids, and in favourable specimens four
longitudinal coiled vessels can be noticed, which
anastomose below the hooks. The anterior portion
of the scolex, with the crown of hooks and suckers,
is generally seen under the microscope to be in-
vaginated into the posterior part.

The brood-capsules, from which the scolices develop,
originate from the bladder wall of the hydatid cyst.
The membrane of the brood-capsule, though extremely
thm, has a distinet histological structure. The cap-
sules are regarded as invaginations of the bladder
wall, this view being supported from the fact that
their layers have an exactly opposite relation to those
of the hydatid. The cavity is lined with a clearly
defined cuticle, the outside being a thin layer of
eranular cells. Though apparently devoid of muscular
fibres, they may exhibit peristaltic movements, which
originate from the point of attachment. Certan
portions of the cyst wall often develop more brood-
capsules than others. The capsule increases in size
in proportion to the number of the budding heads,
and fifteen to twenty scolices may be contained in
one brood-capsule.

It was Von Siebold who first discovered that the
seolices were contained in special capsules, and he also
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held the view that there were other scolices in the same
cyst which developed directly from the hydatid wall.
It was further held by many authorities that the
attachment of the scolices to the cyst wall or brood-
capsules was only temporary, and that they finally
separated and burst through the wall of the capsule,
or left their fixed points on the parent ecyst, and
wandered freely for a time in the hydatid fluid, still
retaining their witality. Leuckart’s view seems to
me to be the correct one, that “all the parts of the
echinococcus (mother, brood - capsule, and head) are
throughout life i direct continuity with each other.
I do not deny,” he adds, ““that one may often observe
burst brood-capsules and isolated heads, but I have
only observed these conditions in encysted worms
which were investigated some time after the death
of their host. If the worms were fresh, I found
without exception the condition I have deseribed :
the heads all within their brood-capsules, and all of
these attached to the inner wall by means of a small
stalk. But if the worm were exposed to the influence
of external agents, or the parenchyma brought into
contact with water or any other diffusible fluid, the
appearance altered, imasmuch as the brood-capsules
burst and the heads contained in them became free.
The latter were either detached at once or remained
for ‘a time in connection with the shrivelled and
rolled up wall of the capsule, and were united in
groups, which were attached to the pareﬁchymal layer
by the stalk of the capsule.”

Naunyn and Rasmussen maintain that the scolices
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originate from the inner surface of the brood-capsule,
being from the first solid processes. Leuckart, on
the contrary, considers that they make their appear-
ance from the outer surface, and in their rudimentary
form are hollow. Huxley maintained that both sur-
faces were equally well adapted for the development
of brood-capsules.

The development of the scolex is first noticed as
a discoidal thickening, quickly becoming club-shaped,
its long axis being perforated with a hollow process
of the brood-capsule. In its rudimentary stage
the scolex has great power of contractility, being
capable of shortening itself to half its real length.
It may be seen swinging to and fro from right to
left like a pendulum. The hooks appear first as a
thick fringe of prickles, at the distal or cephalic end ;
as the head develops they all disappear, except the
foremost row, which increase in size. They are subse-
quently retracted along with the sucker portion into
the posterior part of the head. The hooks resemble
in appearance those found in the tapeworm, the only
difference being in the slender character of the root
process. The brood-capsules when fully developed
may attain the size of 1'5 mm., in diameter. They
are sometimes to be seen by the naked eye as minute
white specks floating in the clear fluid removed from
a hydatid cyst.

They are first noticed developing as minute eleva-
tions in the cellular layer of the parenchyma.
According to Naunyn, they are possessed of cilia,
which often persist even when the capsule has reached
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maturity. A small cavity is soon recognised in the
mterior, which is lined with a cuticular layer. The
first scolex to appear is usually found opposite the
point of insertion of the capsule. In a brood-capsule
filled with scolices one or more of the heads are often
found separated from their vital attachments to the
capsule ; these dead scolices are easily recognised by
the dark brown colour which they assume when lying
free for any length of time in the capsule.

Daughter-cysts are usually found in the interior of
a parent hydatid, and often in very large numbers.
The sizes to which they attain, even in the same cyst,
are very variable. They may be found from the size
of a pea up to that of an orange, and even larger.
The presence of cysts within daughter-cysts—the
so-called granddaughter-cysts—is occasionally to be
met with, although this condition is not common., The
number of daughter-cysts met with in a parent
hydatid 1s also very variable. Frequently I have
noticed only two or three in very large cysts, and
very often they could be counted by thousands.
Some writers seem disposed to discredit the presence of
as many as thousands of daughter-bladders being found
in one cyst; but such a large number in one hydatid
in the human subject is by no means a rare occurrence.
In the specimen represented in Plate IIL, I counted as
many as eight hundred, and I have seen cysts in the
abdomen ten times as large and equally as densely
packed.

There is no authentic case of a hydatid smaller than
a walnut containing daughter-cysts. Plate XXV.,
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represents two small hydatids m the lung, packed
with daughter-cysts all dried up, where the whole
tumour did not exceed an inch i diameter.

In shape and structure daughter-cysts correspond
to the parent hydatid. Continual pressure in some
cases, where they are numerous and closely packed,
may give them a slightly flattened appearance, or
from the same cause they are sometimes found fur-
nished with facets, which indicate the spots where two
or three have become adherent. In cases of great
crowding many are often found collapsed ; the walls of
the eysts which have burst in this way break down
mto fine granular debris, or they are found in their
collapsed state to be soft and friable, having lost their
pearly white colour.

The daughter-cysts are developed in different ways,
either direct from the parent cyst or from the brood-
capsules and scolices which undergo changes by meta-
morphosis. They may be found lying sometimes out-
side the parent cyst. Hydatids which develop their
progeny so as to enable them to lie outside the cavity,
and in some cases to be apparently free, were thought
by Kuhn to represent a distinet species, which he
named “ Echinococeus Exogena,” in contra-distinction
to those which contain the daughters within the parent
cavity, ““ Echinococcus Endogena.” The term Echino-
coceus Granulosus has also been applied to this form.
The so-called exogenous cysts are found occurring
commonly in the domestic herbivora. Occasionally they
are met with in the human subject, specially in such
regions as the medullary cavities of bone, and under
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the peritoneal covering of the abdominal wall. They
have also been found in the liver, lungs, and spleen.
Daughter-cysts forming in this exogenous way are
seen to develop as bud-like out-growths from the
parenchyma of the parent eyst-wall, which push the
adjacent layers apart, and enlarge by the repeated
deposition of the cuticular layers. They pass through
the same changes as have been noticed in connection
with the growth of the parent hydatid. The more the
daughter-cysts grow the more does the attachment
become attenuated, until it is set free. It may lie at
first in the lateral pouch of the parent cyst, but in
course of time 1t acquires a distinet partition separating
the parent from the daughter. It is sometimes diffi-
cult to distinguish which is parent and which is
daughter, their size and appearance being the same.
One essential difference is that daughter-cysts develop
brood-capsules at an earlier date than the parent
hydatid.

The Echinococcus Endogena is the most common
form met with in the human subject, and it usually
attains a size very much larger than the exogenous
hydatid. Daughter-cysts which lie within the parent
cavity are developed in different ways.  Bremser,
Von Siebold, and Wagener were the first to assert
that these daughter-cysts arose from changes that took
place in the scolices, and Naunyn and Rasmussen first
furnished a detailed description of the changes by
metamorphosis, which resulted in the transference of
heads and brood-capsules into cysts. Rasmussen was
of opinion that the brood-capsules and not the scolices
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were capable of becoming transformed into the typical
endogenous cysts, while Naunyn and Leuckart showed
that the scolices also took their share in this special
work.

There are hydatid cysts filled with daughter-bladders
oceasionally met with, in which no trace of heads can
be found, and Helm, who specially investigated this
point, sufficiently demonstrated the occurrence of such
a form as to leave no doubt as to its being occasionally
met with. Leuckart accounted for the presence of
this form of hydatid by supposing that the cyst was
either unable to develop the scolices, or that the brood-
capsules had passed into the cystic stage before the
heads had had time to appear.

In the endogenous form, Naunyn proved that the
daughter-cysts sometimes originated directly from the
eyst-wall, apart altogether from the other constituent
portions of the hydatid from which they are known
to arise. This process consists essentially in the
sacculation of the parent wall: the hydatid loses
part of the fluid, and folds of the membrane come to-
gether so that the surfaces coalesce. “ When this
contact, as often happens, leads to coalescence, a
portion of the parenchymal sheath separates like a
fold from the covering of the echinococcus bladder,
and the portion of the parenchyma thus separated
forms the starting pomnt of the new formation. First
of all, it is changed by flattening and disappearance
of the internal cavity into a band, which n its turn
generally breaks up after a short time into a number
of pieces. These become surrounded by a system of
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concentric cuticular lamelle, and, becoming hollow
mside, form so many new hydatids.”

I have noticed on several occasions what Eschricht
and Leuckart have pointed out as sometimes occurring
in connection with this mode of eyst formation, namely,
cauliflower-like excrescences containing hollow spaces
situated in the wall of the parent hydatid. These are
cysts formed by this mode, which have become arrested
in their development.

The scolices, which undergo the change by meta-
morphosis nto cysts, may sometimes be found before
these changes are complete, lying either free in the
parent cyst cavity or in the centre of a brood-capsule,
before they burst through its walls. They are more
transparent in their appearance than the unaltered
heads, and show in the posterior part of the body a cavity
containing clear fluid ; fibrous bands enclosing vessels
are also seen running through it towards the head.
On the inner surface of the body there are seen fine
thread-like bands, in the form of a network, proceeding
from the anterior end. Some of the thicker fibres
enclose clear drop-like bodies. The outer covering is
formed of a cuticle, which becomes laminated as the
body increases in size.

The internal cavity passes from the posterior to the
anterior part of the body, the suckers disappear, and
the fine network spreads itself over the wall of the
body as a delicate layer. The hooks gradually dis-
appear, and when the cyst has attained the size of a
millet seed, the former head is indistinguishable from
a young hydatid.
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T'nE special form of hydatid tumour which is known
by the name of Echinococcus Multilocularis has not
yvet been observed i Australia.

It was first described in Europe by Buhl in 1852,
and shortly after by Zeller and Professor Luschka.
In its physical characters it appeared to resemble a
malignant or other neoplastic growth, and nothing
suggested at first that 1t was of the nature of a
hydatid tumour. Virchow, in 1855, was the first to
describe its real pathological nature, and subsequent
observers, as Carricre and Marie Prougeansky, of
Zurich, confirmed Virchow's opinion from a series of
cases which came under their own care.

This form 1s found chiefly in man. Huber, in 1861,
described a case occurring in the ox, which was
growing along with some other ordinary hydatid eysts.

It is found of different sizes, from a pea up to that
of a fist or child’s head, and is usually situated in the
liver. In consistence it i1s hard and firm, and on
making a section through the tumour-mass a well-
marked fibrous stroma is seen enclosing spaces filled
with clear, gelatinous contents.

The liver tissue entirely disappears in the part where
the tumour has developed, but round the periphery of
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the Echinococeus Multilocularis the liver substance is
usually clearly defined.

Sometimes white bands are seen passing from the
tumour nto the adjacent liver tissue, and these become
new foci of this special form of hydatid. It has a
peculiar tendency to wulceration, the degenerative
changes taking place in the stroma. This ulcerated
appearance gave rise to the belief among the early
observers that these tumours were of the nature of
colloid growths, and the term of alveolar colloids was
applied to them. Before the correct deseription of
this form appeared the presence of hydatid elements
which were noticed in them were not regarded as of
any special importance.

Virchow explained the special mode of development
in the multilocular form by supposing that it resulted
from repeated external proliferation, the cyst in the
first instance developing in a lymphatic vessel. Sub-
sequent observers have shown that they do not always
select the lymphatics for their seat of growth, but are
to be found originating in other parts of the liver.
The spaces lymng in the stroma vary in size, the largest
measuring from 3 to 4 mm. They are filled with soft,
gelatinous material, which the microscope shows to
consist of hydatid membrane, with the usual laminated
structure. In some cases the cuticle is very thick,
but in others it exhibits the usual variations common
to young Echinococei.

There is usually an absence of scolices in this form
of hydatid; but in one case investigated by Marie
Prougeansky the various cysts found in the spaces
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enclosed by the stroma were remarkably fertile.
“The smallest bladders usually contained only one

head, which almost filled the whole interior, but others
contained several, which were sometimes of normal

structure, and at other times had lost their hooks, and
had become caleified. Besides the heads there were in
the alveoli laminated calcareous corpuscles and red
heematoidin crystals, and occasionally also accumula-
tions of yellowish-brown bile pigment.”

The bladders found in the loculi are rarely of a
regular and spherical shape; some are found to be
indented and folded, while others are constricted in
the middle, or have protrusions of varying sizes, which
give them a racemose appearance.

Kuhn described a racemose form of hydatid which
he found in cattle where the protrusions attained an
average size of 1 mm. A similar form is described by
Leuckart, where he states that ‘ the protrusions
together enclosed a smgle individual hollow space,
although the communication was, In many cases,
effected only by means of a narrow canal. If)” he
adds, “one thinks of this Echinococcus racemosus as
enclosed iIn a common thick stroma, in which the
individual protrusions have each their own alveolus, it
1s seen that the only difference between 1t and the
E. Multilocularis 1s in regard to the size of the separate
parts.”

The resemblance of the racemose to the Multilocular
form strengthens the supposition that the latter
originate primarily from single bladders, and not from
a number of isolated Kchinococei. The separated
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GENERAL SYMPTOMS OF HYDATID
DISEASE.

A maYDATID tumour in itself 1s a painless affection, and
may develop to a considerable size before the patient’s
attention i1s drawn to 1it. Plate XIV., is a diagram of
a patient who had never sought medical advice till
the tumour had assumed enormous proportions.

It is surprising how large the cyst may grow with-
out producing any appreciable disturbance in the
condition of the host. In the abdomen, for example,
the eyst may extend from liver to pubes without any
pressure symptoms arising; in fact the hydatid eyst of
the abdominal cavity is noticed so often to avoid
pressing the large vessels that I look upon the
presence of dilated veins in the abdominal wall as
weakening rather than strengthening the diagnosis of
hydatids.

The symptoms indicating their presence must be
naturally very manifold, and their symptoms and
prognosis must depend entirely on the organ and seat
of their growth.

The larger they grow the greater the risk to the
surrounding tissues of the organ in which they are
embedded, so that the symptoms arising from the
pressure effects may be the first indication of the
presence of the parasite.
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Thus, pressure on the bile ducts, and the jaundice
resulting, is not uncommonly the first sign that tracks
their presence in the liver; and a short hacking
cough and an attack of hsemoptysis may first lead
to their discovery in the lung. In the eye they
are early detected from the loss of sight they
produce.

They are free from pain in themselves, unless they
involve by their presence some branch of nerve; pain,
however, may be the only symptom in some cases that
leads to the discovery of their existence. A young
woman came under my care for a persistent pain under
the free margin of the ribs on the left side. The part
was extremely tender to the touch, and the condition
had been more or less constant for over a year. There
was no apparent bulging, but on putting my hand
under the ribs and making her take a deep inspiration
I felt a cystic tumour descend. On inserting the
aspirating needle I drew off one pint of clear fluid con-
taining scolices and brood-capsules; her pain quite
disappeared. In another case a man, aged 35, sought
relief for severe intestinal heemorrhage ; he succumbed
to the exhaustion which followed. The post-mortem
examination showed the heemorrhage to be the result
of continued pressure of a hydatid tumour on the
portal vessels.

~ Patients as a rule are quite ignorant of the nature
of the swelling from which they suffer, and being free
from any degree of pain, and their general health often
not in the least affected, they are content to leave well
alone until some complication arises. Recently a
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patient informed me that for several months past
he had found a swelling over the region of the
richt kidney appear and disappear, followed each
time by copious micturition of a brownish colour,
with long, shreddy strings of white material. The
microscope showed that he was passing hydatid
debris from a cyst in his kidney, which kept re-
filling from time to time, the contents passing per
urethram.

Occasionally there is developed a condition of
cachexia, even when the ecysts are found quite
healthy at the operation. The patient loses flesh
and strength, has some pyrexia and loss of appetite,
and a moist, clammy skin. The condition is specially
noticeable in cases where the abdominal cavity 1s
crowded with daughter-cysts.

Where suppuration has followed some inflammatory
action there may be rigors, fever, and great exhaus-
tion. The hydatid may even practically destroy a
whole organ in those cases where its function can be
relegated to another, as, for example, the kidney and
the lung, without the patient’s being aware of any-
thing unusual. Plate IV., represents a case where the
whole of the right lobe of the liver was replaced by a
single cyst, and the left lobe hypertrophied to twice its
normal size. When the hydatid 1s situated n a vital
organ, as the heart or brain, the patient may die
suddenly, without any previous symptoms. A dull,
heavy feeling is sometimes experienced by patients in
whom a hydatid of the liver is not distinguishable by
its size. In the case of a patient, aged 30, who came






DIAGNOSIS OF HYDATID DISEASE.

TeE diagnosis of hydatid disease is only positively
established by an exploratory puncture. The presence
of a tumour with a globular and eystic feel, slowly
growing, without general constitutional disturbance
or pain, would point to the probable existence of a
hydatid, but they so often do not exhibit even these
symptoms that one must be careful in committing
himself without some actual proof.

A patient, aged 28, complained of a swelling m
Scarpa’s triangle of the right leg. It was about the
size of a goose’s ego, immoveable, and hard to the
touch. No result was obtained from several explora-
tory punctures, and a sarcoma being suspected, an
incision was made down to 1t, but a prick from the
knife caused the tumour to collapse and to reveal its
real nature, which was a solitary hydatid, with a very
tough ectocyst growing from the deep fascia of the
thigh.

I had under observation two female patients, each of
whom had a swelling in the abdominal wall, a little
below the umbilicus. The smaller tumour was the size
of a hen’s egg, and the other twice that size. They
felt equally hard, and neither the history nor the
exploratory needle aided the diagnosis.

On cutting down, the smaller of the two was found
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to be a hydatid cyst, and the larger a sarcomatous
mass. They were both growing from the sheath of the
rectus muscle.

A male patient, aged 50, had a swelling between the
posterior border of the right scapula and spinous process
of the vertebrae, measuring from above downwards 5 in.,
and transversely 3 in. It was soft, with a distinet
lobulated feel. No results were obtained from the
exploratory needle. The superficial muscle could be
traced over it. An exploratory incision showed it to
be a hydatid, full of collapsed and dried daughter-cysts.
The cyst itself took origin from the deep portions of
the Spinalis dorsi. The ectocyst was thick and tough,
and there was an entire absence of parent cyst-wall,
as if it had become absorbed by the presence of the
_progeny.

When the cyst is obstructed in its development at
one part it may grow in the form of a diverticulum in
a direction where resistance is removed, as in the case
represented in Plate X VII.

The hydatid tremor, or thrill, or purring, first
deseribed by Briancon, 1s an aid of some value in the
diagnosis of hydatid. Tt is, however, very inconstant,
but is most distinet in those cases where daughter-
cysts are present. The cysts, when made to strike
against each other produce a tremor similar to that
noticed when shaking a mass of calves’ feet jelly.

Often, however, one fails to get this tremor,
especially when the parent cyst i1s tightly packed.
A similar sensation is sometimes experienced in large
and tense single cysts, and is then not to be dis-
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tinguished from an ordinary ascitic wave, or from
the feeling produced in percussing a cyst of the
broad ligament.

The age of the patient cannot be relied on as a
point in the diagnosis. Hydatids are most frequently
observed at from 20 to 40 years, but no age seems
to be exempt.

From the slow growth of the parasite and from the
greater risks of infection that are encountered in the
pursuits of adult life, this i1s just what one would
naturally expect.

Neisser and Finsen drew attention to the pre-
ponderance of female subjects affected with the para-
sites. The former giving his proportion as 210 : 148,
and the latter as 255 :181.

It is evident, however, that in Iceland and Germany,
where the disease 1s said to attack the females most,
their avocations must bring them into closer contact
with hydatid ova. Especially is this the case among
the Icelandic women, who are occupied in cleaning
the places where the dogs are quartered.

In Australia, the men are most commonly affected,
for the reason that their habits and pursuits are such
as to render them more liable.

Leuckart states that it is rare for the hydatid to
occur in early childhood, for the reason of its slow
growth, and he cites the cases of Finsen and Thor-
stensen, who operated on two children of six and four
years respectively, as the youngest cases on record.

Dr. Davies Thomas operated on a boy aged two
years and one month for hydatid of the liver.






THE HYDATID FLUID.

WaEN healthy, hydatid fluid is limpid and transparent,
with a faintly sweet, pleasant odour and saltish taste.

It 1s neutral or alkaline in its reaction, with a
specific gravity ranging from 1004 to 1015. It con-
tains an excess of chlorides in the form of chloride
of sodium, 6 parts per 1000 and over, and it is free
from albumen. If the fluid be placed in a transparent
glass vessel, small whitish specks are frequently seen
floating in it ; these are scolices or brood-capsules and
shreds of eyst-wall.

It readily undergoes decomposition, emitting an
offensive odour, and these scolices or brood-capsules,
examined microscopically several hours after the fluid
has been withdrawn from the cyst, are seen to be
broken up, and their constituent portions to have
parted from each other.

A single exploratory puncture may alter the char-
acter of the fluid in a cyst by its becoming commingled
with transuded serum, and the fluid may thus con-
tain albumen, in which case the microscope alone can
make the diagnosis clear.

It contains abundance of leucin and tyrosin.

Heintz showed that it contained succinie acid, and
Naunyn confirmed his discovery, and also found the
presence of inosites. Minute quantities of grape sugar
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may also be found in ecysts in the region of the liver,
and also cholesterin erystals and erystals of heematoidin.

The fact that Barker (Cystic Entozoa of the Human
Kidney, p. 9) found in a case of hydatid of the
kidney, uric acid, oxalic acid, triple phosphates, and
the other solid constituents of the urine, points to the
presence of these contents as a means of diagnosing
the organ from which they grow.

Asecitic fluid, in persons who are hydremic, as the
result of amyloid degeneration, occasionally presents
some of the chief characteristics of hydatid fluid,
especially its clear character and freedom from albu-
men. So also does the fluid of some ecysts in the
broad ligament, but the microscope and the presence
of grape sugar or succinic acid should render the
diagnosis unequivocal. In one case the fluid of a
large parovarian cyst, removed from a young woman,
which I carefully examined, was indistinguishable in
its physical characters from hydatid fluid. It was
perfectly transparent, alkaline in reaction, specific
gravity 1007, no albumen, and had excess of chloride.
The microscope gave negative results,

In cysts which are undergoing a process of decay,
the contained fluid may sometimes be found of different
colours, even when 1t has not suppurated.

From a large cyst, situated on the under and
posterior part of the liver of a male patient, aged 40,
the exploratory needle drew off dark green fluid. It
was only after a long microscopic search that I
found the presence of hooklets. On opening into the
eyst three pints of this fluid were removed ; the cyst
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wall proper was quite separated from its capsule and
broken up into pieces, which looked and felt like
steeped leather. The peculiar colour was doubtless
due to the action of bile, which had found its way into
the cyst. In the same way, blood-stained fluid may
be obtained, its colour depending on the age of extra-
vasation.

There are many sources of hsmorrhage into the
cyst cavity, either from the vascular condition of the
ectocyst, or from some vessel of importance which
may become involved by the growth and pressure of
the tumour. The fluid may be replaced by gas, pus,
thick glairy colloid matter, simple caseous debris, or
a deposit of pure lime salts.

CoNSTITUENTS OF NoRMAL Hypatip Fruip.

(Davies Thomas).

Percentage of Hayem. Jacobson. | Munk. Wyss., | Heintz. | Scherer.
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THE HYDATID RASH.

TeE urticaria-like eruption which sometimes follows
the tapping of hydatid cysts, more especially those
situated 1 the abdominal cavity, 1s spoken of as the
Hydatid Rash. It is only noticed in a small pro-
portion of cases by those who have had large oppor-
tunities of observing and treating this disease.

It usually makes 1ts appearance shortly after the
puncture, and lasts from two to three days. It is
said sometimes to appear prior to, and independent
of any operative interference. Dr. Verco mentions a
case (Australian Medical Gazette, 1882) where the
rash appeared before the patient was operated on; it
attended an attack of giddiness and vomiting which
suddenly developed.

Plate XIV., shows the rash on a patient the
day after an exploratory puncture was made. It
covered the abdomen, the chest, and arms, was in-
tensely itchy, and was accompanied by an ageravated
condition of cutis anserina.

It persisted for two days; the patient had never
seen nor experienced anything of the kind before,
although her tumour had been growing for at least
five years. It accompanied a high temperature, and
a considerable amount of abdominal pain. These con-
ditions generally accompany it.
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- Dr Macgillivray, Sandhurst, Victoria (Hydatid
Disease), relates that, in one of his cases which
ruptured into the abdominal cavity, intense urticaria
followed, which lasted for three days. In the Lancet
of 15th January 1887, a case is recorded where the
patient nearly succumbed from the effects of a simple
puncture of a cyst in the liver, and where the rash
was most profuse on the abdomen and legs and
extensor surface of arms, but did not appear on the
chest and face. Vidal (Annales de Dermatologie et de
Syphiligraphie) mentions that he has twice seen it
follow capillary puncture of liver hydatid, lasting on
each occasion for 48 hours.

Dr. Davies Thomas records a case where a fatal issue
nearly followed the tapping of a hydatid of the spleen,
and where the rash was distributed only on the face,
neck, and arms.

On one occasion I observed the rash, after tapping,
distributed only over the region of the liver. In this
case the capillary injection persisted for several weeks.

The rash may appear in the typical form of urticaria,
or it may present itself as a diffuse erythema. In one
case that I had occasion to tap six times for a hydatid
of the liver, which kept persistently filling and refilling,
the diffuse redness on the face and chest was quite
noticeable, but unattended by any itchy condition.

In a case of Dr. Morrison’s, Melbourne (Australian
Medical Journal, 1883) the urticaria was accompanied
by marked injection of the capillaries, which persisted
long after the wheals had disappeared.

It has been attempted to explain the occasional
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existence of this cutaneous appearance on grounds
other than reflex action, and an explanation has been
sought for in the nature of the hydatid fluid itself.

Professor Roy, of Cambridge, in the Lancet of
15th January 1887, gives the results of some experi-
ments with hydatid fluid, carried out with a view of
ascertaining the nature of the cause of the alarming
phenomena, which, from time to time, are observed to
follow the sudden passage of this fluid into the blood
stream or the abdominal cavity.

He mjected 6 cc., of hydatid fluid into the jugular
vein of a guinea pig, which caused an increased
frequency in the respiration, and made the heart to
beat irregularly; an additional quantity of 6 ce., caused
no further noticeable result. He next opened the
peritoneal cavity of two more guinea pigs and injected
6 cc., but during the time they were watched the
results were negative. He took a large dog (a cross
from a collie) and fastened a canula to the vein and
carotid, which was connected with a kymograph. While
the blood pressure was marked at 140 mm., mercury,
the pulse 68, and the respiration 24, 12 ce., of the fluid
was slowly injected into the vein.

Five minutes afterwards the blood pressure was
estimated at 135 mm., mercury, the pulse 70, and the
respiration 37. Ten minutes later 14 cc., were injected
into the jugular vein, with no further marked change.
Twenty minutes afterwards 20 cc., caused the blood
pressure to sink gradually—the first five minutes from
137 mm., to 63, the pulse to 33, and the respiration to
17. As the animal seemed dying small doses of
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atropine were injected into the vein, when the blood
pressure rose to 125 m., at which point it remained,
notwithstanding that a further quantity of 40 cc., was
injected at intervals of five minutes during the period
of rise. The pulse rose to 72, and the respiration to
98. He summarised his experiments thus:—“In
hydatid fluid there is a substance which has a powerful
effect on both the heart and the respiratory mechanism.
From the first two doses little effect was produced, but
a larger dose resulted in a slowing of the heart from
70 to 30 per minute, which was very striking. The
acceleration of respiration by the first dose, and its
great slowing after a further dose of 20 ce., is also
very remarkable. The great fall in the blood pressure
after the third dose, shows that the fluid contains some
substance which can affect the blood pressure in the
systemie arteries to a very serious extent.”

He also pointed out that the marked change which
took place in the heart’s beat, the respiration, and the
blood pressure after the injection of atropine, seemed
to point to its practical importance in such cases, as
well as to its great interest.

Professor Roy’s experiments are, of course, too
limited to lead one to conclude definitely that the
fluid contains some specific principle capable of
affecting the cardiac and respiratory mechanisms
through the nervous system, and my own observa-
tions, so far as they have gone, have afforded me no
further conclusive proof.

T took a male retriever dog, weighing 127 lb., and
noted the normal pulse, respiration, and condition of
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his pupils. I injected hypodermically 25 minims of
freshly drawn hydatid fluid. For the first fifteen
minutes,beyond aslight increase inthe pulse and respira-
tion, which I attributed to the shock or pain from the
puncture, no noticeable feature was developed. At the
second fifteen minutes 25 minims more were injected
into the tissues of the abdominal wall, with no further
result. At the third and fourth fifteen minutes similar
doses gave negative results. I then doubled the dose
for the next two quarters of an hour, and lastly injected
100 minims, which the animal took wvery kindly,
exhibiting no symptoms of distress whatever.

Three days afterwards a hydatid cyst in a boy
of nine years came under my notice. I drew off the
fluid by an aspirator, and, opening the peritoneal cavity
of the same dog, injected 2 drachms; the wound was
stitched up with fine catgut, and covered with a
coating of collodion, and the dog recovered without a
noticeable symptom. Three weeks afterwards the dog
was killed, and no trace was found in his abdominal
cavity of peritonitis; the areas which marked the
seat of the hypodermic injections were distinguished by
a little inflammatory thickening.

Again, I opened the peritoneal cavity of a male
Scotch terrier, weighing 12% Ib., and injected 2 oz. of
freshly drawn hydatid fluid. The animal during its
recovery never seemed any the worse.

It is difficult to explain the appearance of the rash
from the specific nature of the fluid itself, and more
especially as such eruptions are observed so often to

arise where no such cause is possible. Dr. McCall
T
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Anderson records a case (Diseases of the Skin) where
urticaria appeared every time a sound was introduced
into the uterus of a patient, and another case where
the mere mention of nettle-rash would cause 1t to
appear.

An urticaria-like rash is also occasionally noticed
to follow the simple act of tapping in cases of pleurisy
with effusion.

Alarming symptoms, however, have been fre-
quently observed to follow when there was reason
to believe that the fluid had gained entrance
into the blood stream. There 1s Bryant's fatal case
(Clinical Society’'s Transactions, Vol. XI.), where he
found that, inside the hydatid capsule, the trocar had
transfixed a large vein, and where he attributed the
fatal issue to the fact that on the withdrawal of the
instrument hydatid fluid had escaped into the portal
veln.

In the Lancet, 15th January 1887, there 1s a case
mentioned where the patient, a few minutes after
being tapped for a cyst in the liver, was seized with
faintness, dyspneea, and vomiting, the extremities
became cold, the radial pulse almost imperceptible,
and the heart sounds almost inaudible.

Thomas (Hydatid Disease) had a case where, a few
minutes after tapping a cyst of the spleen, the face
became dusky, hands and feet cold, the radial
pulse imperceptible, and the respiration laboured and
hurried.

Dr. Humphry, Addenbrooke’s Hospital, Lancet for
1887, records his opinion, based on cases that have
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come under his observation, that hydatid fluid may
enter a wounded vein at the time of puncture, or
escape into the peritoneal cavity and be absorbed,
as indicated by the urgency of symptoms and rapidity
of their onset.

Hilton Fagge's hypothesis (Practice of Medicgne,
Vol. I1.) is, that after the withdrawal of the trocar
hydatid fluid may be sucked into the portal vein and
act as a direct and fatal poison. The veins on the
surface of the Ectocyst are occasionally observed to
be dilated and varicose, so that there is ample oppor-
tunity for them to be pierced by the passage of a
trocar, and thus afford a means of entrance for the
hydatid fluid.

I once witnessed the case of a strong, powerfully-
built man, aged 28, who was found lying in a public
park in Sydney apparently dead. He had been seen
to sit down quietly on the grass, on a summer after-
noon, half an hour previously. ~When I examined
him he was livid, flaceid, and cold, the radial pulse
was imperceptible, the breathing very shallow and
iregular. He died a few minutes after admission into
the hospital. The post-mortem showed that there
were two hydatid cysts on the under surface of the
liver. The smaller one was filled with dark fluid
blood, and was attached to the portal vein at its sinus,
where and into which it had ruptured. There was
nothing worthy of note about the other organs. A
careful examination failed to discover any other cause
to which death could be attributed. It is surmised
that, after the patient had lit his pipe, he stretched
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himself full length, and rolled from back to front, the
strain causing the curious accident that brought about
his death.

The cases where a fatal issue has resulted from a
simple puncture have nearly always been confined to
the abdominal cavity, unless in those cases of pul-
monary hydatids, where the obvious cause of death
was the flooding which followed the rupture of the
cyst.

Dr Martineau (Lancet, August 1875) had a patient
who, after being punctured with a fine trocar for a
cyst n the liver, became sick and faint and died. In
Bartholomew's Hospital Reports, Vol. XVI., there 1s
a record of a case where a patient died suddenly after
the trocar had penetrated a small cyst in the right
lobe of the hiver.

In the absence of any direct proof that hydatid
fluid is in itself a poison, the majority of the fatal
cases may be attributed to shock.

In the International Encyclopedia of Surgery(p.361)
is an account of symptoms following an exploratory
puncture of the liver, which seem almost identical
with those attributed to the absorption of hydatid
fluid, and Dr Thomas has suggested that the symptoms
might be explained by a sudden inhibitory immfluence
on the heart, exerted in a reflex manner through the
sympathetic supplying the liver or spleen, as the case
may be.



MULTIPLE HYDATIDS.

IN most cases of multiple hydatids one of the cysts is
found in the liver. 1In a case that came under my
notice of multiple hydatids in the peritoneum the
one in the liver was only about the size of a walnut,
and quite degenerated, while all the others, to the
number of over twenty, were actively growing, and
some of them of a large size.

It is difficult to decide whether multiple cysts are
the result of numerous infections by ova, or of a single
infeetion, or the result of an ovum, which, i 1ts turn,
has given rise to a numerous progeny.

The mode of exogenous multiplication of cysts is
fully established by Leuckart, Kiichenmeister, and
other authorities. To account for multiple hydatids
by this process one would expect to find them lying
close to each other, which is far from being the case ;
on the contrary they are often wide apart, and present
great differences in size and appearance.

Naunyn and Rasmussen’s theory, that they arise
from the scolices and brood-capsules of the parent cyst
involves the difficulty of supposing that the primary
hydatid has opened into a blood-vessel, and allowed its
brood-capsules to travel all over the body.

Leuckart regards it as most probable that multiple
hydatids result in most cases from a single infection,
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which furnishes not one, but many embryos. He
found the same differences developed from one feeding
as are nearly always found where there are multiple
cysts, so that in cases of multiple hydatids in the
human subject it may be that many have originated
from an infection of numerous embryos.

He cites the case of the Ceoenurus, which 1s most
commonly found solitary, but is not always so from
the first, and from analogy it appears not improbable
there may be numerous ova introduced at one time, .
and as the developmental result does not necessarily
depend upon any given number but on the sum total
of different vital circumstances, one ovum might pro-
ceed to develop to a large size while all the others
remained sterile.

No direct evidence has hitherto been published that
the brood-capsules or heads liberated from the parent
cyst may develop into multiple hydatids at some
distant part where they may find a lodgment. Plate
XXI.,, is from a specimen taken from a patient who
died of exhaustion, following a suppurating hydatid
of the liver. A cyst growing from the under surface
of the right lobe had been tapped three months pre-
viously. At the post-mortemn examination I found
the large omentum simply studded with minute
tubercle-like specks of a white pearly appearance ;
some were the size of a small pea. There was a
similar appearance on the upper surface of the spleen,
on the kidney, and mesentery. The most wonderful
condition, however, was in the peritoneum, where 1t
1s reflected to form the pouch of Douglas and the
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utero-vesical pouch ; it had a rough papillomatous-like
feel. ~There were hundreds of small cysts on the
serous surface of the bladder, on both aspects of the
uterus, and in the anterior and posterior pouches.
The great mass of these elevations were about the
size of sago grains. A section taken from the
omentum, and from the peritoneum in Douglas’
pouch gave the characteristic appearance under the
microscope of young hydatids (Plate XXIIL). They
showed the lamination of the cuticle, and the young
actively growing connective tissue cells of the ectocyst.
In some, numerous hooklets were found. From the
difficulty of cutting a section of the true cyst-wall
most of them appeared under the microscope as if
the cyst-wall were wanting, but in others it was seen
shrivelled up, with the hooklets embedded in its sub-
stance.

This case goes far to strengthen the wview that
scolices and brood-capsules, when they escape from
the parent hydatid, find the peritoneum suitable
ground for their further development into cysts. It
seems the most feasible way to explain their presence
in the case in point. They were in greatest numbers
at the most dependent parts, just where the fluid
would gravitate to after its escape from the liver cyst.
Whether they generally become aborted in their
development from this mode of origin cannot be
pusitivé]y affirmed, but the fact that hydatid cysts
are very commonly found in large numbers in the
abdominal cavity, varying from the size of a pea to
that of a bean, would seem to favour such a hypothesis.
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In some cases the large omentum is found to be
literally one mass of hydatids of this size.

A young man, aged 20, came under my notice with
hydatid of liver. The exploratory needle drew off
a few drops of hydatid fluid and shreds of hydatid
membrane. No further operative treatment was
carried out at that time.

Two years later he again presented himself for
advice. In addition to his liver cyst, which had
mncreased in size, the region of the great omentum
was felt to have on 1ts surface a number of round
bodies about the size of a horse bean, evidently small
hydatid tumours.

In every case that I am aware of, where the peri-
toneum at different parts was found to be studded
with numerous small hydatids, there was a previous
history of either exploratory puncture or aspiration
of a liver cyst.

The evidence is distinctly in favour of multiple
secondary cysts, arising from liberated scolices, so
that leakage from a parent cyst, such as often happens
after exploratory puncture, should be guarded against.

The hydatid cyst has a wide distribution in the
human body.

The young embryos, after they are liberated from
their capsules, bore their way through the walls of
the stomach, and may be carried by the blood-stream
to any part of the body. Thus they are found grow-
ing in the liver, respiratory organs, peritoneum,
circulatory apparatus, brain and spinal cord, spleen,
kidneys, and suprarenal capsules; in the substance of
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HYDATIDS IN THE LIVER.

It is the liver that the parasite most frequently
attacks, owing to the ease with which the ova can
reach 1t through the portal stream.

A single cyst is the most common form that is met
with, although the presence of two, three, or more
in the same organ i1s by no means rare.

In the liver of animals who readily harbour the
hydatid, as for example the pig, cysts will be found
pervading the whole organ to the number of hundreds.
In the case of multiple hydatids, one will generally
be found in the liver, while the other organs, especially
the peritoneum, omentum, spleen, and kidney, may
contain several dozen.

Whunderlich mentions a case where the eyst in the
liver was the size of a child’s head; in the spleen,
omentum, behind the csecum, and Douglas’ pouch
there were twelve other cysts, varying from the size
of an apple to that of a fist; while under the mesenteric
coat of the small intestine there were about fifty,
varying from the size of a poppy-seed to that of a
bean.

In one case, where the patient died from the effects
of a large suppurating hydatid of the liver, I found
innumerable cysts in the peritoneum, ranging from
the size of a bean to that of a pin’s point.
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In the experimental cases of Leuckart he found the
hydatid cysts in the liver of the pig.lying beneath
the serous covering, and in some cases they had grown
mostly out of the organ, involving but little of the
liver tissue.

In man they may be found of considerable size
without affecting to any extent the substance of the
liver.

They seem to take their growth very commonly
from the upper or under surface, judging from the
large size they sometimes attain to, without hollowing
out the substance of the liver.

- They may excavate the whole of our lobe while the
other correspondingly hypertrophies (Plate 1V.).

In post-mortem examinations I have found them not
larger than a walnut, embedded in the very centre
of the liver substance (Plate XI.). In a case men-
tioned In Ziemssen (Vol. II1.), a hydatid was found
free in the abdominal cavity, lying alongside the liver,
and had probably escaped from it.

The parts adjacent to the cysts show the usual
atrophic changes 1 the cell elements due to pressure.

The wvarious organs, as the lungs, heart, and
abdominal wviscera, may be considerably displaced
owing to the size and growth of the tumour.

In one case of a large hydatid growing from the
Liver, the great mass of the intestines was pushed
towards the left side, so closely as to cause intestinal
obstruction.

They may sometimes extend below the umbilicus
without producing any marked bulging or deformity ;
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on the other hand, when growing from the upper
surface of the liver, they may produce marked de-
formity from bulging out the ribs.

The area of liver dulness may not be increased to
any extent, and yet a cystic bulging of three or four
pints’ capacity may be occasionally met with. It has
usually a tense elastic feel, and the tension of 1t may
be so great that a slight amount of external violence
may ocecasion its rupture.

Cobbold mentions a case where a lad, aged twelve
years, received a slicht blow from a playmate, and
death speedily followed. The  post-mortem showed
that a solitary hydatid in the liver had been ruptured.

Hydatids are not usually found developing in
cavities lined with mucous membrane, although such
a condition 1s not unknown,

Thus Ziemssen, Vol. IIl., refers to cases where
small hydatid cysts have been found 1 the gall-
bladder without any trace of a liver hydatid having
been discharged into it. By the same authority a
case has been referred to where a cyst actually
developed in the interior of the vermiform appendix.
Hydatid cysts in the liver may develop to an enor-
mous size without producing jaundice or ascites, but
in some cases of small cyst the jaundice may be very
distressing.

A favourable mode of termination 1s when the
contents of the tumour pass into the intestine along
the common bile duct. Whole cysts may thus be
voided per anum, as in a case recorded by Davaine,
where it was supposed that the patient, a woman, was






HYDATIDS IN THE LUNG.

IN the capital of Victoria, according to Bird, hydatid
disease i1s equally common in rich and poor, and of
as frequent occurrence among the inhabitants of the
city as among the shepherds of the west or the
workers in the Bendigo gold fields.

He ventures the opinion that the ova of the Tania,
tenacious of life as they are, find their way into the
streets with the water laid on to allay the dust; and
by the great heat and frequent strong winds are dried
and blown about in the very air which the people
breathe. |

The probable cause of its common oceurrence 1is
most likely to be the water itself, which the people
so often drink without the precaution of seemng to its
being filtered ; otherwise, it is difficult to account for
the embryo being liberated from its capsule without
such an aid as the digestive juice. Besides their
development in the bronchi would be more common
than is actually the case, and the irritation which
the presence of a growing hydatid would set up in
such a region would naturally lead to its early dis-
covery.

As in cysts in the liver, it is surprising to what a
size they sometimes attain without causing any serious
inconvenience to the patient.
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In the case of a patient who first came under treat-
ment for dyspneea, which he had felt for several
months, but which did not prevent his following his
usual employment as a bullock driver, I found after
his death, which suddenly followed the introduction
of an exploratory needle, that the whole of the right
lung was converted into a single eyst (Plate XXV1.)

I have found at the post-mortem of a girl aged 16,
who died from a non-hydatid tumour in the brain,
two hydatid cysts on the right lung, each about the
size of a walnut, filled with daughter-cysts, and under-
going caseous degeneration. She had no chest
symptoms whatever, and, after repeated examination,
there seemed nothing unusual in the physical signs.

Andral (Clinique médicale) relates the case of a
woman, aged 45, who died from uterine cancer. In
the centre of the lower lobe of the right lung he found
a hydatid the size of a walnut, containing numerous
daughter-cysts, which had given rise to no pulmonary
symptoms during life.

Geoffrey and Dupuytren (Bulletin de I'Ecole de
médecine) record a case of a voluminous cyst in each
lung, extending on both sides from the apex of the
chest to the diaphragm. Each contained an enormous
solitary hydatid filled with about 5% pints of fluid.
The patient had died from pure loss of breathing space.

M. Limpéropoulo showed a specimen of hydatid on
the lung at the Paris Anatomical Society (Lancet,
1887). It was about the size of a walnut, and under-
going degeneration. There: was no symptom of its
existence in the lung during the life of the patient.
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Hydatids in the lung, containing numerous daughter-
cysts, though by no means rare, are exceptional. In
many cases apparent daughter-cysts noticed in the
expectoration of patients suffering from this affection
are no doubt pieces of the parent cyst-wall ; while, on
the other hand, the pleural cavity has been found
full of daughter-cysts, which had passed through the
diaphragm from the parent hydatid in the liver.

A large hydatid, tenanted by a few daughter-cysts,
is sometimes met with.

In one of Macgillivray's cases (Hydatid Disease) an
Indian had a hydatid of the lung tapped and 52 ozs.
of fluid drawn off.  The patient died rather suddenly,
and the post-mortem showed that the parent cyst
contained the sacs of a few moderate-sized daughter-
cysts and a few very small. |

Hydatid cysts are found in either lung, but more
frequently in the right, and are commonly situated
in the lower lobe. They are also sometimes found
at the apex.

There may be very marked bulging of the thoracic
wall of the affected side.

In the case of a young child, aged eight, the bulging
of the right side was very pronounced, and was
especially so in the antero-posterior direction. The
cyst seemed to extend throughout the whole area of
the lung, and was removed by incision through the
thoracic wall. The child made a good recovery.

In the case of a boy, aged five years, with a hydatid
in his richt apex, the bulging was distinctly visible
only over the area of dulness, which extended to the
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nipple from the first rib. There was no lateral
bulging whatever, the cyst was of L-pint capacity,
unbroken, and gave rise to little constitutional dis-
turbance.

In the fatal case already referred to, where the
whole lung was practically converted into a single
cyst, except 14 in. of healthy tissue at the apex,
there was no deformity of the chest wall whatever.

Plate XXV, is drawn from a patient who had a
hydatid of the left lung, the size of a feetal head,
where there was no deformity in the chest wall.

Hydatids in both lungs are met with occasionally,
-also multiple hydatids in the same lung.

Dr. Wilson, Cheltenham (British Medical Journal,
1880), records the case of a girl, six years old, where,
at the post-mortem examination, he found the apex
and middle lobe of the right lung healthy, and a large
hydatid at the lower lobe. Another cyst occupied
the whole of the upper lobe of the left lung.

Bird (Hydatid of the Lung) refers to the case of a
woman, aged 36, who had unmistakeable evidence of
two hydatids in the same lung, one of which had
burst, the other was quite entire.

I had under observation a woman, aged 40, with a
large hydatid in the right lobe of the liver, growing
downwards into the abdominal cavity. There was a
cyst in the lower lobe of the right lung and one in
the left apex.

In the Tramsactions of the Pathological Society,
Vol. XV., Peacock and Hicks record the case of a boy,

aged 18, whose lungs both contained numerous hydatid
G
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cysts, about the size of a horse-chesnut, embedded in
the pulmonary tissue.

The cyst-wall in pulmonary hydatid is, as a rule,
but slightly adherent to the surrounding tissue ; s0
much is this the case, that in the radical operation
for hydatid of the lung the cyst is forced out by
respiratory efforts, or is easily removed by gentle
traction with a pair of forceps.

Bird states that he has seen old lung-cysts with as
thick an ectocyst as any in the liver, while in some
cases, where the cysts were not larger than an apple,
they lay immediately in contact with the lung tissue.

In my own experience, when I found the ectocyst
tough and thick the hydatids were usually small and
undergoing calcareous degeneration.

Bouvier mentions that at the post-mortem on a
patient who died of meningitis, a large hydatid was
found in the lower lobe of the left lung, the fibrous
capsule of which was formed by a cellular membrane,
along which vascular branches projected, denuded,
and, as it were, dissected in a part of their course.

The diagnosis may be made almost certain if the
cyst has reached to the capacity of a pmt or more.
It has frequently attained to this size before the
patient comes under treatment, as, before this, the
cyst, slow growing and painless as it 1s, generally
escapes the attention of the patient, and casual
examination of the chest may fail to reveal the
presence of anything unusual.

In some cases, where the bulging of the chest wall
is well marked, it is surprising how slightly incon-
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venienced the patient is; the deformity, indeed, may
be the first sign that directs attention to his con-
dition. This was the case of a young girl, aged eight ;
the parents noticed her getting rather ansmic, and
the arched appearance of the upper portion of the
chest wall led them to seek adwvice about her.

The Physical Signs of Hydatid of the Lung, when
the cyst is still unbroken, are usually easily defined.

Inspection shows a deficiency in the expansion of
the affected side, and the Mensuration is usually
increased, but not necessarily so.

Palpation reveals an absence of fremitus over a
well-defined area, but 1t may be increased at a corre-
sponding level posteriorly ; according to the amount
of lung tissue involved or compressed.

Percussion gives an absolutely dull note to the
exact limits of the cyst, and it remains unaltered by
position. According to Bird, peripheric fluctuation is
sometimes obtained on percussing over the intercostal
spaces in thin subjects.

Auwuscultation reveals an entire absence of breath
sounds, if the cyst has developed sufficiently to
approach the chest wall. If, however, some thick-
ness of lung tissue intervene between the cyst and
the chest wall, the breathing may be tubular in its
character. The breath sounds beyond the line of the
cyst may be perfectly normal, or the breathing may
be simply puerile.

The ZTemperature is usually quite normal. The
lung itself may be in such a condition as to quite
alter the typical signs of hydatid in that organ.
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Pressure on some large bronchi may give rise to a
constant irritable cough, or there may be present a
low form of pneumonia, and I have also experienced
the difficulty in diagnosis which the presence of
pleurisy with effusion gives rise to, when it exists as
a complication of hydatid.

A careful differential diagnosis has always to be
made between pleurisy, localised empyema, pulmonary
abscess, phthisis, and mediastinal tumours; but the
history and condition of the patient will generally
lead us to a correct conclusion.

In the ruptured eyst the diagnosis is rendered clear
by the character of the sputa. The patient usually
has some pyrexia, and the physical signs are very
much those of a phthisical vomiea. :

Even in cases of unruptured cysts there is often
noticed a pinched and ansgemic appearance of the
patient. Bird speaks of it as a phthisical-like cachexia,
and it is often noticed to co-exist with clubbing of
the fingers and incurvature of the nails. It has been
seen in cases where there was no evidence of tubercle,
and often, when the patient had entirely got rid of
the parasite, he made a robust and strong recovery.

A variable degree of hemoptysis 1s generally
present in hydatid of the lung, before and after the
rupture of the cyst.

I have noticed several cases run their course with-
out this symptom. According to Hearn (Kystes
hydatiques du pouwmon et de la plévre, p. 24), only
one-fifth of the cases collected by him were unaccom-
panied by this symptom.
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A cough may exist for a considerable time, either
of a short dry character, or of a paroxysmal kind.

Gairdner (Edinburgh Medical Journal, 1857) and
Thomas (Hydatid of Lung) have both referred to the
marked croupy clang which accompanies the cough
in hydatid of the right lung, situated in the right
apex. This, however, 1s so variable and uncertain
a symptom that little value can be attached to it in
the diagnosis.

Hydatids i the pleura are imdistinguishable from
those embedded in the lung tissue, and are treated
in the same manner. They are usually devoid of
an ectocyst, the serous membrane itself acting as
such.

The following brief clinical notes of some cases may
serve to illustrate the symptoms commonly met with
in pulmonary hydatids :—

C. L., male, aged 32. The patient complained of
shortness of breath, and a dry, hacking cough, which
had troubled him at intervals for twelve months.
One day, while driving in his cart, he spat up some
mouthfuls of bright blood, followed by gushes of clear
fliid. There was no attack of coughing before the
blood appeared. After three days’ rest he went about
his work as usual, not having had in the meantime
any medical attention. He found his breathing easier,
he thought, after this attack of hemoptysis, and he
was able to attend to his work for some months, when
he had another attack of hemoptysis, accompanied
with a large amount of frothy expectoration.

On admission into hospital, he looked pale and thin.
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He had lost 1 stone and 11 lbs. since his first attack
of bleeding.

On examining his chest from the front, the right
side bulged forwards in a marked manner. The vocal
fremitus was hardly perceptible over the right side,
except at the apex, where it was very marked. The
percussion note was dull and the breath sounds faint
and distant. Posteriorly, the fremitus was marked
throughout its whole extent, the percussion note was
dull, and the breath sounds approached the character
of tubular breathing. In the supra-spinous region
there was a patch where the breathing was accom-
panied with coarse crepitations. The left lung was
quite normal.

Two days after admission, and while his chest was
again being percussed, he was seized with a sudden
fit of coughing accompanied with gulping of mouthfuls
of blood and fluid.  This attack of coughing lasted for
over an hour; he bhad expectorated and coughed up
a quart of hydatid fluid mixed with blood, frothy
mucus, and pieces of hydatid eyst membrane.

The patient was kept under observation for four
months, during which time no operative interference
was resorted to. The expectoration was copious for
several weeks, and latterly became thin and purulent ;
but as he suffered from little constitutional disturb-
ance, it was considered a suitable case for expectant
treatment.

When discharged from hospital, he had greatly
improved. Examination of the chest showed that
the vocal fremitus had become equal on both sides.
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The breathing in the right axilla, and over the spine
of the scapula, was amphoric; but there were no signs
of active change going on in the lung. It was diffi-
cult to realise that a large cyst had occupied the lung
so short a time before.

W. W., male, aged seven years. The patient’s
father stated that he had noticed the boy getting
thin and pale for some months; he had been gradually
losing his appetite, and had become apathetic and
dull. He complained of no pain, but had a short,
dry, irritable cough. There had been no heemoptysis.

On admission into hospital, the temperature was
normal, pulse small and rapid, and the respiration 30
per minute. His face was pinched and drawn, but
the body generally was well nourished.

Examination of the chest showed a distinet bulging
over the right mammary and infra-clavicular region.
The dulness was absolute over the right side of the
chest anteriorly, as far down as the nipple line. The
vocal fremitus seemed but slightly altered, and the
breath sounds puerile. There were no accompaniments.
At the lower portion of the bulging the breathing
was loud and harsh. Posteriorly, the dulness was not
so well marked, the fremitus was impaired, and the
breathing tubular, At the base of the lung, the
physical signs were normal. The cyst was treated
by aspiration, 18 ounces of clear fluid being removed.

S. A., male, aged 28. The patient complained of
pains in the right side of his chest, a troublesome
cough, and spitting of blood. He looked emaciated,
and had a clammy, moist skin. He had experienced
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his pain and cough for two years, and previous to
then had enjoyed good health.

On inspection, no bulging of either side of the chest
wall was noticeable. When viewed from the front,
the respiratory movements of the right side were very
feeble.  Posteriorly, the respiratory movements were
much more apparent. The fremitus was absent in
front on the right side, but posteriorly it was even
more marked than on the left. There was slight
dulness in percussion down to the level of the fifth
rib in front, and from there, outwards and backwards,
it became absolute. The breath sounds on the left
side were normal; on the right side they were very
faint, except from the lower angle of the scapula, and
upwards they were loud and bronchial. The hydatid
cyst ruptured spontaneously during a severe fit of
coughing. The patient expectorated 24 ounces of
fluid and blood, and for two months afterwards kept
bringing up pieces of hydatid membrane. He eventu-
ally made a good recovery, and regained almost per-
fect use of his lung.

G. P., female, aged 11 years. The patient was
brought to me from the country. Her mother stated
that six months previously the girl had a severe
attack of hemorrhage from the lungs, which left her
in a very exhausted and weak condition. The medical
man called in told her that the bleeding was from the
right lung, and due probably to some inherited pul-
monary weakness.

Eight weeks before 1 saw her she had another
attack of hsemoptysis, the blood coming up in mouth-



HYDATIDS IN THE LUNG. 105

fuls, and filling a bowl of about one and a half pints
capacity. While in the act of retching during the last
attack she suddenly showed signs of choking, becoming
black in the face and insensible. Her mother had the
presence of mind to shake and slap her between the
shoulders, when, after doing so, she noticed that the
patient vomited something which looked like curdled
milk. This was followed by relief and return to
consciousness of the patient.  Fortunately, the
vomited matter was preserved and brought to me.
It was a large piece of hydatid cyst membrane, curled
up on itself, and, when spread out, measured eight
inches by four.

Examination of the chest showed that the ecyst
had been situated at the apex of the right lung.
There were distinet signs of a large cavity. The
breathing was cavernous and accompanied with coarse
crepitations.

This patient eventually made a perfect recovery.
When I last saw her, she had become a stout, sturdy,
rosy-faced girl. There was still dulness over the
apex of her right lung, but the breathing seemed
quiet and normal.

B. S., female, aged 40 years. The patient com-
plained of a stitch-like pain under her right nipple,
which she had felt for a month ; previous to then her
health had been very good.

Inspection showed no bulging, but there was a
noticeable deficiency in the respiratory movements of
the right side. The fremitus was well marked at
the upper portion of the lung, back and front. The
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HYDATIDS OF THE PERITONEUM.

Ix the peritoneum, hydatids generally occur as multiple
cysts; the large and small omenta especially are
favourite seats for their development.  Unlke
hydatids in the serous membrane of the lungs and
brain, they are characterised by a tough fibrous ecto-
cyst. Plate IIIL, represents a specimen where the
whole gastro-hepatic omentum was converted into one
large cyst, with numerous daughter-cysts.

The large omentum may be studded with Echino-
cocel of different sizes (Plate XX.).

Frequently they are found not larger than a walnut
or small orange, and may number several dozens
(Plate XIX.).

In the mesentery a cyst may form for itself an
attenuated and twisted pedicle (Plate XXIIIL.).

The recto-vesical pouch is a common site for
them. There are many such cases on record. Plate
XXIVa., shows one wn sitw from a patient who
died from exhaustion after operation for a cyst in the
Liver.

Verco (Australian Medical Gazette, 1886) mentions
a case where he found one between the rectum and
the bladder, and extending down into the perineum.
It had stripped the peritoneum completely off the
bladder. The patient could only retain urine a short
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time. The catheter could not pass beyond a small
cavity just within the prostate gland.

In a case reported by Bright (Memoirs of Abdominal
Tuwmours), the post-mortem showed that the catheter
passed by an opening from the urethra behind the
bladder into a large hydatid cyst, attached to the
posterior part and fundus of the bladder, and pre-
venting it entirely from filling with urine.

In the case of a young woman who was operated
on for a hydatid which greatly distended the abdominal
wall, the ineision through the linea alba, two inches
below the umbilicus, passed into the bladder, which
had become adherent to the abdominal wall, being
pressed upwards by a large cyst growing from the
front of the uterus. The patient, for weeks after she
was able to go about, had a fistulous opening in the
abdominal wall, through which urine trickled.

Dr. Macgillivray records an interesting case
(Hydatid Disease) of a patient who died from
pneumonia, where the post-mortem showed a swelling
in the serotum, which was due to a herniated hydatid
cyst, developing in a process of the omentum, and
preventing its return. In all probability the parasite
was trifling in size when it descended with the hernia,
and had enlarged in the serotal region.

Dr. Muskett (dustralian Medical Gazette, 1886)
found a hydatid cyst in the serotum, simulating a
hydrocele, and about the size of an emu’s egg; after
tapping with a large trocar, the cyst-wall protruded
itself through the aperture.

Hydatids sometimes distend the abdomen to an
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HYDATIDS OF THE BRAIN.

TaE hydatid cyst is found in the brain in all its parts ;
it 1s also found in the membranes.

It does not usually attain to any great size on
account of the fatal issue that it speedily brings about.
In some cases, however, it is surprising how much
brain tissue such a tumour may displace without
causing any marked symptoms or 1mpairment of
intellect. It has been known to absorb part of the
bones of the cranium, and to continue its growth
beneath the scalp. It may also find an exit through
the orbit or base of the skull. Davies Thomas found
1t occurring in the brain in four per cent. out of 2000
cases recorded of hydatid disease in the body generally.

Out of 100 cases of brain tumours collected by
Hale White in Guy’s Hospital, one only was a
hydatid.

The largest number of cases have been found
occurring in the cerebrum, and about twice as often
in the right hemisphere as the left. It is, relatively,
less frequent in the cerebellum, even when the normal
proportions of these two parts of the brain are taken
imnto aceount.

It most frequently occurs as a single cyst, sterile,
and without an external membranous covering. Cases
of multiple hydatids, however, have occasionally been



HYDATIDS OF THE BRAIN. 111

found, and single cysts with a distinet membrane, and
with daughter-cysts numbering from one to two
hundred.

They have also been found undergoing spontaneous
cure by a process of caleification.

The co-existence of the same disease may be found
in other organs, especially the liver and lungs. In
two cases, where the patients had died from the
effects of cerebral hydatids, 1 found multiple hydatids
of a small size in the lungs which had given rise to
no chest symptoms,

One hydatid cyst found in the brain is recorded by
Rendorf as weighing 24 lbs. They are most frequently
spherical or ovoid in shape, and when single are
commonly found ranging from the size of a hen’s ege
to that of an orange.

The recorded cases of hydatid tumours of the brain
show that the largest number have been found in
patients m the second or third decade of life ; though
no age seems exempt, the majority have occurred i
patients between the ages of 15 and 25. They have
been found 1n patients as young as four and five years,
and in one as old as 75.

The symptoms must vary with the size and position
of the tumour. The usual symptoms are headache,
vomiting, vertigo, blindness, and hemiplegia. Frontal
headache is the most frequent symptom. It is usually
very intense in its character, and may be persistent or
paroxysmal. In a case recorded by Dr. Gee, it was
the only symptom complained of by the patient,
even when the cyst was the size of a turkey’s
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egg, and situated in the middle lobe of the left
hemisphere.

The pain is sometimes referred to the region of the
cyst.

Blindness 1s nearly always present, no matter what
be the situation of the cyst. Patients often state that
they lost their sight suddenly, or that they have had
periods of blindness. The pupils are usually widely
dilated and insensible to light. When blindness has
been unilateral the affected eye has been on the side
where the tumour was found.

Convulsions are frequently observed, varying in their
intensity and character, and in some cases taking the
form of epileptic seizures or clonic spasms of face, arms,
and legs.

Hemiplegia is the most commonly recorded form of
paralysis, but it 1s obvious that any form may result
according to the position and size of the cyst.

The diagnosis is often a matter of great difficulty.

In all suspected cases the scalp should be shaved
and the cranial walls carefully felt for thinning of the
bones at any part.

Sometimes there is a bulging of the bones at the
affected side, and in some eases the bone has been
felt to be as thin as paper, or even to have been
pertforated.

The age of the patient may also be taken into
account, and the fact that the hydatid cyst has
rarely been found in the cerebellum, while tubercular
growths, especially in children, are common in that
region, is a point of some diagnostic value. ~Westphal
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makes a special point of the intermittence of the
symptoms, with now and then an intensified recurrence.

The treatment consists in removing a button of bone
by the trephine, drawing off the fluid with a fine trocar
and cannula, and removing the collapsed cyst-wall,
which usually comes away without any difficulty.

Hydatid disease in this region may be best illustrated
by the following clinical cases.

C. G., aged 16, born in Ireland, but has lived with
his parents in the suburbs of Sydney for the last twelve
years. His father states that the boy was easily
brought up, and that he was unusually sturdy, bright,
and active. Beyond receiving an injury to his head by
falling over a rock when he was ten years of age, he
has always enjoyed good health.

For some weeks before his admission to the hospital
his employer had occasion to complain of his forgetting
messages entrusted to him, but beyond this symptom
his behaviour showed nothing unusual.

His occupation was that of a van driver, but he had
previously worked with his father at market gardening.

Three weeks before I saw him he woke one morning
with intense frontal headache, and on getting up felt
giddy and sick, and everything seemed misty hefore
him.

For about a week he lost all use of his legs, his
headaches persisted, he vomited at intervals, and his
sight almost disappeared, only having perception of
light. For some days afterwards he seemed to
improve, he could see more clearly with his right
eye, but was almost blind in the left. He also

H
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regained the power of walking, but felt weak in the
legs.

He was admitted into hospital under my care
January 20th, 1890. His condition then was that of
a well-developed and strong-looking lad. He walked
with a staggering gait, and like one trying to steady
a load on his head. He was unable to stand with his
eyes shut. The upper limbs were equally strong ; the
superficial and deep reflexes normal.

Taste, hearing, and smell were normal. Eyes were
somewhat prominent, pupils widely dilated and
insensible to light, the left eyelid slightly drooped.

Ophthalmoscopic examination showed both dises to
be in a condition of post-neuritic atrophy. The veins
of the fundus were large, the arteries considerably con-
tracted, pointing to contraction of the exudation in the
nerves. In the left eye the exudation was more wide-
spread than in the right ; in the right it was confined
to the disec and its immediate vicinity, in the left it
extended for some distance, obscuring the vessels at
different places. He was able to give an intelligent
account of his trouble, and generally seemed to take
an interest in things about him.

Three weeks after admission the nurse reported that
he had had a fit during the night, and that the con-
vulsive movements were most marked on the right
side. For some days subsequently his mental hebetude
became marked, he had no perception of light, there
was a general weakness in his right side, and in walk-
g the rigcht leg was dragged with difficulty. The
tace was slightly drawn to the left side.
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A careful examination after the scalp was shaved
showed no unusual form of bulging nor softening of the
bones at any particular part. The lungs, liver, and
abdominal organs generally were healthy.

As 1t was evident that the pressure was mainly
the left motor area my colleague, Mr. Clubbe, trephined
over the parietal eminence. On ascertaining the depth
to which the trephine had reached, the quill at one spot
suddenly entered the cramial cavity, and its with-
drawal was followed by pulsating jets of clear fluid.
On removing the button of bone the dura mater was
thickened, and beneath it was found a hydatid cyst,
which had become collapsed during the operation.
This was easily removed by a pair of forceps; it
measured 4 inches in diameter, with a fluid capacity of
19 ounces. It appeared to be growimng from the
arachnoid membrane. The bone over the region of
the cyst was thinned out to about one-sixth of an
mnch, and the part of the brain exposed was seen by a
reflected light to be dimpled and the ““sulei” obliterated.

After a month’s convalescence the patient completely
regained his power of movement and the use of all his
limbs, his mental condition improved, but though his
pupils reacted to light there were no symptoms of
returning vision.

Plate XXVII., was drawn from the brain of a patient
who was under the care of Dr. Watson Munro in
Sydney Hospital.

He was 17 years of age, a jockey by occupation.
He complained of having suddenly lost his sight after
a fit of shivering, accompanied by an attack of vomit-
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ing and severe headache three months before his
admission into hospital.

The patient attributed his illness to the effects of a
fall which he had from a horse six months before.

When he came under Dr. Munro’s care he complained
chiefly of intense constant pain at the back of his head
shooting down his neck and back. He had the ex-
pression of Risus Sardonicus, but no distinet form of
paralysis of motion or sensation.

The eyes slightly protruded, the pupils were widely
dilated and insensible to ight. There was double optic
neuritis, and paralysis of the internal rectus of the left
eye.

The patient, while under observation, had a trouble-
some cough, but nothing unusual was revealed by a
careful examination of the lungs. The liver and
abdominal organs were normal.

He had three convulsive seizures in rapid succession,
and died in a state of coma.

The post-mortem examination showed a hydatid
eyst, the size of a hen’s ege, embedded in the oceipital
lobe of the cerebrum on the right side. The adjacent
part of the bone was unaffected by pressure. The cyst
was entirely covered with brain tissue. At its upper
part the pellucid membrane of the hydatid could be
seen through an attenuated portion of brain substance.

In the right lung of this patient two small hydatids
the size of a walnut were found, which probably
accounted for his cough. They were not sufficiently
large to be diagnosed during life. There was also
one of a similar size in the left lung.
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In a case recorded by Mr. Hawkins in the dustralian
Medical Gazette, 1882, the patient was supposed to
be the subject of epileptic attacks. For some time
previous to his death he complained of a severe pain
at the back of his head and a fulness at the back of
his throat. He seems to have been an intelligent lad
of 18 years, with no other symptoms than his seizures
and headaches. He died in one of his fits. The post-
mortem showed that a portion of the parietal bone on
the right side was very thin and almost transparent.
At the back of the right posterior lobe the nerve
tissue had given way, and from it was seen protruding
the white cyst-wall of a hydatid. It was egg-shaped,
and measured three inches in its largest diameter and
two inches in its shortest.

Dr. Allen, Melbourne, has recorded notes of an
interesting case, which is quoted in Cobbold’s Parasites
of Man.

The patient, a lad aged 15, began to lose power in
his left arm and leg for eight weeks before death.
During this time he had every week an attack of
severe headache, and once he lost sight completely
for over half an hour. The day before his death he
could walk with help.

At the post-mortem a large cyst about four inches
in diameter was found in the mid-convexity of the
right hemisphere of the cerebrum, slightly towards
its anterior part. It formed a marked prominence in
the anterior surface of the brain. The brain tissue
around presented hardly any induration.

In the case of a girl, aged 17 years, who had the
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symptoms of a tumour in the cerebellum, I fully
expected to find it of the nature of a hydatid eyst.
She resided in a district where the disease was
common, and the history of her symptoms reason-
ably supported my opinion. Her death took place
suddenly, and at the post-mortem examination I found
a small solid tumour, about the size of a walnut, of the
nature of a glioma, situated in the left side of the
cerebellum.

In each lung there was a small hydatid, filled with
daughter-cysts, undergoing calcareous degeneration,
which had given rise to no chest symptoms.

This patient had complained of severe attacks of
headache, with vomiting, for over a year. She lost
her sight suddenly two months before her death, but
retained sensation and complete power of movement.

Plate XXVIIL., and its accompanying photograph,
are taken from the brain of a girl, aged seven years,
who was under the ecare of Dr. Jenkins, in the Sick
Children’s Hospital, Sydney. Eighteen months before
admission the mother noticed that the child, who was
previously right-handed, began to use her left hand,
and soon after the right arm became quite powerless.
The right leg was next noticed to become affected,
causing the patient to walk with a limp. For over
a year she remained under treatment for what was
supposed to be spinal disease, until she began to suffer
from headache and vomiting. On her admission into
hospital, she was found to be a well-nourished, bright,
and active child. The right arm hung helplessly by
the side, but could be raised by voluntary effort to
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the level of the shoulder joint. The right hand was
flexed at the wrist, and the elbow joint was distinetly
rigid ; there was also great rigidity of the right knee
joint and increase of the knee jerk; there was no
ankle clonus, no wasting of the muscles, and no
alteration of sensation. Hearing, taste, and smell
were normal, and the sight seemed good. The mouth
was drawn to the side on laughing, but the tongue,
when protruded, was straight, and the uvula and
soft palate were in no way affected. There was no
paralysis of ocular muscles. Examination with the
ophthalmoscope showed that there was double optic
neuritis, slightly more marked on the left side.

The head seemed unduly large, but symmetrical. It
measured 22} inches in circumference above the ears.
On the right side of the head, at the coronal suture,
the bones seemed to be slightly separated. Percussion
gave a peculiar hollow note over the left parietal
eminence. There was no indication of organic disease
in any other part of the body.

The diagnosis of hydatid disease was arrived at by
exclusion. The points that aided the diagnosis were
the absence of a tubercular history, of syphilis, injury,
or ear trouble, the strong and healthy condition of
the patient, the enlargement of the head, and the
presence of intracramial pressure, as evidenced by
the widening of the coronal suture, and the fact
that hydatids were common in the district where the
patient had resided.

Dr. Chisholm removed a button of bone over the
upper portion of the fissure of Rolando on the left
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cerebral hemisphere, corresponding to the arm area,
as mapped out by Reid’s lines. The bone was thinned
to about one-eighth of an inch. When the portion of
bone was removed the cyst bulged up into space, and
pulsated strongly. The dura mater was thickened,
a fine exploratory needle was introduced, and clear
hydatid fluid drawn off. On making an opening in
the dura mater, there was a sudden gush of clear
fluid, and an opening was seen through the cortical
substance of the brain leading into a large cavity.
The hydatid cyst was seen lying collapsed at the
bottom of this cavity. It was easily removed by
gentle traction. There were no daughter-cysts, and
it lay in immediate contact with the bram substance.
It measured four and a quarter inches in diameter.
After the operation the head was dressed with every
antiseptic precaution.

The patient quickly recovered from the effects of
the angesthetic, and recognised and named some of
the people about her, but she died very suddenly six
hours after the operation, the temperature rising to
104° shortly before death.

The post-mortem examination showed that the cyst
occupied a large part of the medullary centre of the
left hemisphere.

Its cortical relations were as follows :— .

Its opening on the surface occupied an area im-
mediately in front of the ascending frontal convolution,
just on the site of the prefrontal sulcus, and hinder
parts of the superior and middle frontal convolutions,
the centre of the opening being about one and a
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quarter inches from the great longitudinal fissure.
The ascending frontal convolution was greatly thinned,
and spread out over the posterior bulging part of the
tumour, and so also were the posterior halves of the
superior and middle frontal convolutions. The upper
part of the ascending frontal, though undermined and
partly thinned, still retained considerable thickness,
and the same might be said of the whole of the
ascending parietal behind the Rolandic fissure; the
para-central lobule was comparatively intact in its
cortical portion, and the inferior frontal convolution
was also rather pushed aside and flattened out than
actually destroyed.

The main mass of the cyst was in front of the
Rolandic area, ¢.e., in the hinder part; the frontal
lobe, and thus the motor area, though no doubt
greatly impaired, especially in its anterior portions,
was not so completely destroyed as appeared at first
sicht. The middle and lower parts of the ascending
frontal convolution were the parts of the motor area
proper which had suffered most profound alteration.



HYDATID OF SPINAL CORD.

IN this region the parasite is comparatively rare,
and, unlike hydatid of the brain it generally
developes outside the membranes. It may force its
way from without into the vertebral canal by widen-
ing the inter-vertebral foramina, or it finds an
entrance into the canal by absorption of the
vertebre,

Dr. Pedkoff, in the Lancet for 1887, reports a
case of myelitis, where the patient first noticed a
tumour in the back to the left side of the wverte-
bral column. There was loss of motion in the
lower extremities, pain in the joints simulating
articular rheumatism, loss of sensation followed by
retention of urine and constipation. The patient
gradually sank and died, when there was found
developing in the muscles of the back a hydatid
tumour, with about a hundred daughter-cysts, and
a quantity of fluid opening into the canal and
compressing the cord.

Guy’s Hospital Reports for 1875 contains the notes
of a case where the hydatid had crowded out the
vertebral canal, and made its way into the pleural
cavity on both sides, and also by numerous rami-
fications into the muscles of the back. The
diagnosis from other tumours is very difficult,
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HYDATID OF THE KIDNEY AND SUPRA-
RENAL CAPSULE.

Hyparmos of the kidney are by no means rare, and
they are sometimes met with in this organ when the
rest of the body is entirely free.

It is the most common parasite that attacks the
kidney, and it may have attained considerable size
before the patient suffers any inconvenience. When
it developes in the medullary tissue it seldom reaches
a large size, and has a tendency to rupture into
the renal pelvis. Its slow growth in one kidney
gradually accustoms the other to accommodate itself
to the needs of the economy.

Plate XXIVs., was drawn from a case of multiple
hydatids, where one had developed on the serous
surface of the kidney.

Hydatids are rarely found between the capsule and
the gland, most commonly they are situated in the
renal tissue, and may grow to such a size as finally to
destroy all the kidney substance. They attain to
their greatest size when they develop from the
substance of the cortex.

There is usually a thick, firm capsule, as is generally
the case in hydatids of the abdomen. The ectocyst
may be highly vascular.

The hydatids may be simple, or contain numerous
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daughter-bladders. They sometimes reach down into
the iliac fossa, and up to the diaphragm, and may in
consequence be difficult to distinguish from a cyst of
the liver. They may also be confounded with ovarian
tumours.

The diagnosis is only made certain when the contents
are found to be voided with the urine.

They may also rupture into the chest cavity, and be
expelled through the bronchi, in which case a urinous
odour has been noticed with the expectoration.

Two-thirds of the recorded cases opened into the
pelvis of the kidney, and the symptoms were generally
similar to those experienced in renal colic; pain of a
sudden excruciating character, darting down the hip
and thigh, vomiting, retraction of the testicle, with
some blood in the urine. In these cases the swelling
has disappeared gradually, and often spasmodically.

Whole daughter-cysts may be passed by the urethra.
In a case recorded by Ziemssen, the patient (a woman),
who was suffering from retention, extracted with her
own fingers a cyst which was blocking up the urethra.

Daughter-cysts may, perchance, rupture into the
bladder from hydatids of the abdominal cavity, but
such a termination would seem to be very rare.

When they rupture into the pelvis, and the con-
tents become expelled per urethram, the termination
is generally a very favourable one, but the complica-
tion of pyelitis may supervene after the expulsion of
the parasite, and retard the recovery.

Hydatids in the suprarenal capsule are rare. There
1s a case of Huber’s (referred to in Ziemssen, vol. IV.)
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of a patient, aged 63, who had a severe attack of pain
in the right hypochondriac region. Six years pre-
viously he had been taken ill with loss of appetite,
severe pain in the right hypochondrium, and great
weakness, He died from extreme exhaustion. The
post-mortem showed that the right suprarenal capsule
had been transformed into a tumour the size of a
walnut. This had a fibrous capsule and a central
ulcerated cavity. The tumour was evidently of the
multilocular form.

Plate XXIVec., is that of a hydatid replacing the
suprarenal capsule. In shape it very much resembled
a cocked hat. It contained no daughter-cysts.

The patient was a man, aged 35 years. His skin
was of a tawny yellow colour. There were none of the
other characteristic symptoms of jaundice. The palms
of the hands and the soles of the feet were much
lighter than the skin of the body. The tawny coloura-
tion was uniform, and did not occur in other patients.

He was in a very feeble, asthenic condition, and died
a few hours after I saw him. There was a small
hydatid cyst in the liver, which did not encroach on
the ecommon bile duct; there were also numerous
hydatid cysts in the peritoneum. Some days before
his death he passed a large quantity of blood per
rectum.



HYDATIDS OF THE SPLEEN AND PANCREAS.

Hyparips of the spleen are not infrequent; in some
cases they may be confined to this organ alone, but
most commonly the liver and peritoneum are infected
at the same time.

They are usually felt readily through the abdominal
wall. The symptoms they produce are those of a
feeling of fullness and weight over the splenic area,
or of mechanical pressure on the stomach. They
may give rise to symptoms of gastric irritation.

In most cases there is comparatively slight disturb-
ance to the general health. The differential diagnosis
between such a condition and the other forms of
enlargement of the spleen is usually easily estab-
lished.

In the case of a woman, aged 42, who died from
exhaustion from a large suppurating hydatid on the
liver, I found nearly the whole spleen replaced by a
hydatid containing daughter-bladders.

Dr. W. Paget (British Medical Journal, 1880)
mentions the case of a patient, aged 39, whose death
took place suddenly in attempting to clear his throat
of a piece of hydatid membrane from a cyst in the
lung. At the post-mortem, he found the spleen
replaced by a hydatid tumour, measuring 9 inches
long, 6 inches broad, and 4 inches thick, filled with
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daughter-cysts of different sizes. In this case the
liver was unaffected.

Plate XXX., was drawn from the spleen of a male
patient, aged 38, who died from valvular disease of
the heart. The cyst was deeply embedded m the
substance of the organ, and contained several hydatid
cysts. There was an absence of hydatids in all the
other organs.

In two cases, one in a boy, aged 11 years, and
another in a woman, aged 25, where I drew off 2%
pints and 1 pint of hydatid fluid respectively, from
cysts in the spleen, alarming symptoms of collapse
followed. Other writers have recorded a similar ex-
perience in tapping cysts of the spleen. In the case
of a lad with a large hydatid in this region, I per-
formed aspiration while the patient was under chloro-
form, and the result seemed to me to be much more
satisfactory in avoiding the collapse which I for-
merly witnessed when the ansesthetic was not em-
ployed.

The hydatid is sometimes met with in the pancreas.
I have observed it as a cyst about 3 inches in diameter,
replacing the head of this organ. The patient had also
a suppurating hydatid of the liver, causing obstructive
jaundice.  The hydatid i the pancreas was not
diagnosed during the life of the patient. The lLiver-
cyst had suppurated, and caused the death of its
host.

The diagnosis of a hydatid cyst in the pancreas will
depend on the size it has attained and on its position
in relation to the organ, and whether the pancreas
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HYDATIDS IN BONE.

HypaTips are sometimes found developing in the
medullary cavity of large bones.

From mere pressure they are occasionally found to
force their way through the bones of the skull, chest,
and vertebral column, but their presence in the shafts
of large bones may only be detected from a fracture,
either spontaneous or resulting from a slight injury,
or in the operative treatment for long-standing
necrosis.

Leuckart mentions a case of Dupuytren’s where a
patient had a hydatid in the medullary cavity of the
humerus, and where the shaft of the bone broke while
the patient was in the act of throwing a stone. The
hydatid may break through at one part, and, spreading
among the surrounding muscular tissue, complicate the
diagnosis.

Dr. Coppinger, Belfast (British Medical Journal,
1887), had a patient under observation for three years
for necrosis of the femur ; he made an incision over the
trochanter, and seraped and washed out the sinus in
the necrosed bone. In the contents he found granular
debris and numerous scolices.

Dr. Leacock, of Camden, N.S.W., reports a case
(Australian Medical Gazette, November 1887) of a
boy, aged 12, who could only give a history of having
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received a kick over his left knee-joint. For seven
years he had been unable to straighten the limb
properly. The joint was painful and enlarged. There
were no signs of suppuration, and but little effusion.
There was often severe pain at night, and the patient’s
health was giving way.

An operation with a view to resection or amputation
was undertaken. The cartilages were found slightly
eroded, and there was a perforation large enough to
admit the tip of the finger into the femur, otherwise
there seemed nothing amiss with the joint. In sawing
through above the condyles the bone was found to be
a mere shell, in some parts scarcely thicker than
paper, and the cavity crowded with hydatid eysts,
from the size of a small pea to nearly an inch in
diameter.

Landau (Arehiv fur Gyndkologie) records a case of a
hydatid of the right side of the chest, where there was
complete destruction of the ribs in the parasternal line
over a considerable area.

Dr. John Ogle (Transactions of the Pathological
Socrety, vol. IX., p. 299) records a case where the
- hydatid originated in the spinous process of the seventh
cervical vertebra, and projected into the spinal canal.

Dr. Davies Thomas (British Medical Jouwrnal, Sep-
tember 1886) refers to a case where the primary seat
of the hydatid was in the right os ilium.

Cobbold refers to the collection of hydatids in bone
m St. Thomas Hospital Museum, and especially to
that of a humerus, taken from a man, aged 34 years,
where the shaft was occupied throughout by small
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hydatids that had destroyed almost all the cancellous
structure ; in some places there was little more than
periosteum left.

There are also two preparations by Mr. Travers,
from a man, aged 38 years, in whom numerous small
hydatids occupied both the head of the tibia and the
lower end of the femur. They freely communicated
with the knee-joint, necessitating amputation of the
limb. I have also had a case reported to me where a
hydatid cyst was found in the distal phalanx of the
index finger of the left hand of a patient, giving the
end of the finger a curious clubbed appearance, and
destroying the whole of the bone.

Plate XXXII., represents a humerus of the left
side removed from a female patient, aged 35 years.
There was a diffuse tense swelling in the tissues of
the lower portion of the arm, which, on being incised,
allowed a quantity of pus and small hydatid cysts
to escape. On examining with the finger it was
found that the cavity of the bone had become much
distended, and filled with minute daughter-cysts
throughout its entire length. At the upper and
lower portions of the shaft the bony substance of the
walls had in part disappeared. At the lower portion
of the bone the shaft was converted into a fusiform
sac, in which were a large number of cysts, most
of them entire and healthy.

The arm was amputated at the shoulder, as it
was considered that the bone was practically useless,
The shaft had lost almost the whole of its bony
walls, the head and lower extremities alone being






HYDATIDS IN THE HEART.

HvypATiDs are sometimes found in the heart and the
pericardium. Plate XXXI., was drawn from the heart
of a strong, powerful man, who, in the act of breaking
stones, dropped down dead. Beyond a feeling of tight-
ness in the chest he had complained of nothing amiss
in his health. The wall of the left auricle contained a
hydatid with numerous daughter-cysts, the left vent-
ricle was hypertrophied. The cyst had ruptured into
the pericardium.

Dr. Bird (Medical Times and Gazette, August 1873)
found a hydatid filled with daughter-cysts oceupying
the whole of the outer surface of the heart, extending
from the upper surface of the auricles, and surrounding
the large vessels. Some of the daughter-cysts were the
size of small oranges.

It seemed to have arisen in the visceral layer of the
pericardium, not encroaching much into the muscular
substance. The cavities of the heart were untouched
by the parasite.

Brodribb (Lancet, 1837-38, p. 628) records the case of
a lad, the right ventricle of whose heart was so
occupied by a hydatid cyst as to cause fatal inter-
ference with the passage of blood into the pulmonary
artery. Death took place after a sudden attack of
dyspneea and cardiac oppression.
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Peacock and Hicks (St. Thomas Hospital Reports,
1864) record a case of a lad, aged 18 years, where
there was a partially collapsed cyst with thickened
walls on the surface of the right ventricle, partly
embedded in the muscular structure, but not projecting
into the cavity of the ventricle.

In the Austraiian Medical Gazette, 1879, Sterling
and Allen record a case of hydatid in the substance of
the right ventricle at its apex. It was the size of a
hen’s egg, and full of daughter-cysts.

In the Sydney University Pathological Museum
there is a preparation of a hydatid eyst occupying the
mterventricular septum. The cyst seemed to occupy
about three-fourths of the original space of the left
ventricle, and encroached also on the cavity of the
right ventricle. Thomas has collected numerous cases
where hydatid cysts were found in various branches of
the pulmonary artery.

The diagnosis in cases of hydatids in the heart is
very difficult. They usually result in the sudden death
of the patient.



HYDATIDS IN THE UTERUS AND ITS
APPENDAGES.

Dr. J. J. HiLL records a case of uterine hydatids in
the New South Wales Medical Gazette, for January
1872, where the patient, aged 41 years, sought relief
for menorrhagia and bearing down pains. The uterus
was much enlarged, extending up to the umbilicus.
The “os” was soft, flaccid, and open. After a few
days’ observation and medicinal treatment the patient
sent for him hurriedly, when he found the vagina full
of small eysts, varying in size from a pea to that of a
grape.

The notes of this case do not make it quite clear
that the cysts removed were not portions of the
ordinary hydatiform mole, a pathological condition
resulting from the dropsical swelling of the chorionic
villi. The symptoms, the size of the so-called cysts,
and the rapid recovery of the patient, would seem to
point to the case not being one of KEchinococeus
disease.

There is no doubt that many of the cases recorded
as hydatids in the uterus were of the nature of
degenerated villi of the chorion.

Hydatid cysts are occasionally found developing in
the serous covering of the uterus, also in the anterior
and posterior pouches, and in the broad ligaments.
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I witnessed an operation by Martin at his private
hospital in Berlin, for the removal of two tumours
attached to the serous surface of the uterus; they
were freely moveable, having each a long constricted
pedicle. The diagnosis of subserous fibroids was
made before abdominal section showed their true
nature. On lifting them out of the abdominal cavity
to ligature their pedicles they burst in the operator’s
hands. They were hydatid cysts the size of a man’s
fist, and enclosed in a serous covering, with a long
constricted pedicle.

Plate XXXIV., was drawn from a specimen taken
from a patient who died after an operation for the
removal of a large hydatid cyst in the liver.

There were two large cysts situated in the broad
ligament of the right side.

Two other cysts, filled with purulent contents, were
found growing from the upper surface of the fundus of
the uterus.

There are some cases recorded of hydatid cysts
growing from the ovary, but the records of these cases
do not make it quite clear whether they were actually
situated in that organ, or only destroyed it by pressure,
while their actual seat of growth was some adjacent
structure.



HYDATIDS IN THE BREAST AND AXILLA.

Prare XXXIII., was drawn from a patient who was
admitted into the hospital for treatment, under the
care of Dr. Clubbe.

She had been married thirteen years, and had nine
children. After the birth of her fifth child, seven
years ago, she noticed a lump on the right breast,
on the outer side of the nipple, and nearly the size
of a hen's egg. Since then the breast had gradually
increased in size, and the patient considered that it
had made most progress during the last three lacta-
tions, remaining comparatively quiescent in the
intervals. She had only felt pain in it for a few
days before admission, and this she attributed to the
effects of a knock she received while at her housework.
On examining the breast it was found to be occupied
by a tense, rounded tumour, extending more to the
outer than to the inner side of the nipple. A distinet
wave impulse could be made out on tapping with one
finger, while two fingers of the other hand steadied it
in an opposite direction. There was a glandular
enlargement in the axilla. On the right side of the
breast the skin was cedematous and a hittle tender.
This had only been present, the patient thought, for a
few days. A fine needle was inserted, and clear fluid
withdrawn. Hooklets were seen under the microscope.



HYDATIDS IN THE BREAST AND AXILLA. 139

The breast was laid freely open ; the cyst-wall was
found firmly adherent, and could not be pulled off
without causing bleeding. It, however, came away
afterwards in pieces with the discharge.

Hydatid tumours may be met with in the breast
occasionally, and their size and appearance may baftle
the most careful attempt at diagnosis.

Macgillivray (Hydatid Disease) mentions two cases
of women, one of whom had a tumour in the right
breast about the size of a hen’s egg.  The patient had
felt it for four years; when it was first noticed it was
the size of a hazel nut.. The exploratory needle gave
no positive result. On cutting down on the swelling
it was found to be a hydatid eyst, containing putty-like
material of a hydatid nature. The other woman had a
deep-seated lobulated swelling, of a hard feel, i the
rigcht breast. The skin over the most superficial part
of the swelling was retracted and adherent. There
was considerable pain at times, but no affection of the
axillary glands. On incision the swelling was found to
consist of a hydatid with eight daughter-cysts, the
largest the size of a pigeon’s egg. Macgillivray has
also recorded a case where the tumour was situated in
the axilla, and led to sloughing of the axillary artery,
and consequent fatal heemorrhage.

A similar case is referred to in a paper read by
Dr. Muskett, Sydney, N.S.W. (Australion Medical
Gazette, 1886), where the patient was a young child.



HYDATIDS OF THE EYE AND ORBIT.

Tae hydatid has been observed in the interior
of the eye, and associated with complete loss of
sight.

More frequently 1t 1s found i the orhit.

Macgillivray records a case (Hydatid Disease) of a
patient, aged 40, who, for six years, had felt the power
of vision of his right eye gradually becoming impaired.
At the time of his seeking advice the eye was
noticed to protrude a little and turn up. The
sicht was limited to the perception of light. A
tense, fluctuating tumour could be felt beneath the
lower lid. Nine daughter-cysts were evacuated, the
largest weighed half an ounce.

Dr. Gosse, Adelaide, records the case of a lad,
aged 17 (Australian Medical Gazette, 1885), where
the eye was prominent, and pressed downwards
and outwards to the temporal side by a hydatid.
The patient’s sight was only partially affected.
The ophthalmoscopic examination showed that the
veins were dilated, the arteries small and pale,
the optic discs hazy, and their outline indistinet.
On opening the cyst a few daughter-cysts the size
of filberts escaped.

The majority of the cases recorded have resulted
in the destruction of the eye.
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TREATMENT.

TaeE growing Echinococcus of internal organs is a
constantly threatening danger to its host, and when-
ever 1ts true nature is revealed no time should be
lost 1n attacking it in the most thorough manner.

The expectant treatment can only be followed in
a very limited number of cases, where the cyst has
burst before advice has been sought, and the contents
have found a means of easy exit by one of the natural
channels of the body without seriously affecting the
condition of the patient. Such may be the case with
cysts that burst into the ureter, when the contents
pass per urethram or by the bowel, or in the case
of hydatids of the lung that burst into a bronchus
and are expectorated ; but even in some such cases
the safety of the patient is best insured after the
cavity has been drained by free incision.

From time to time certain medicinal remedies have
been advocated by some medical men who have had
considerable experience in the treatment of hydatid
disease. In 1867 Dr. Hjaltelin brought under the
notice of the profession the use of Kamala in this
disease (HEdimburgh Medical Journal, August 1867).
He believed he had obtained some satisfactory results
that he attributed to the influence of the drug.

Dr. Macgillivray published his experience of the
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efficacy of kamala in this disease (Australian
Medical Jouwrnal, July 1872). In his cases it had
no effect whatever, beyond producing intestinal
irritation, to which action probably the drug owes
its reputation as an anthelmintic. Dr. Bird, Mel-
bourne (Hydatid of Lung), believes that medicinal
remedies are of some awvail, and he records some
cases of the disappearance of the cysts under drachm
doses of tineture of kamala, combined with bromide of
potash. In his wide experience he has also found
benefit from the employment of turpentine internally,
which he aseribes to its anthelmintic powers and ready
diffusibility.

Dr. Thomas (Hydatid of Lung) is of opinion that,
beyond relieving intercurrent symptoms, medicine 1s of
no avail, and simply adds to the distress of the patient.

In some of Dr. Bird's cases, where he attributes a
tavourable result to medicinal measures, the cysts had
been tapped twice or thrice, and had refilled ; these
cases are, therefore, unreliable as a test, though the
cysts did disappear during the regimen of turpentine
or kamala. Mere tapping is in itself a remedy which
occasionally leads to recovery; even when the cyst
refills the nature of the fluid 1s altered, and the
vitality of the parasite is affected to such a degree
that the exploratory puncture may lead to its death.

Dr. Heckford (British Medical Jowrnal, 1868) ob-
served in the case of a woman, aged 22 years, that a
hydatid in the left lobe of the liver disappeared in five
weeks under the use of 27 grains of 1odide of potash
daily.
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Davaine thought that he had obtained some good
results from the salts of mercury. I have frequently
employed kamala and turpentine in large doses, with-
out being able to record any special action in their
favour. I am of opinion that the practice is absolutely
without any benefit, and only serves to disturb the
alimentary canal of the patient, thereby increasing the
risk of rupture of a tense cyst from the vomiting and
tenesmus, which sometimes result from their adminis-
tration.

In some cases where kamala and 1odide of potash
had been given in large doses, with the view of causing
the death of the parasite, there was no evidence of any
degenerative change having taken place when the cyst
contents were removed some weeks afterwards, and
only in one case could faint traces of 1odine be found.
In three cases of hydatid of the brain, where the
diagnosis for a time was not clear, I observed that the
patients got marked relief from the severe headache
which they complamed of, by the administration of
large doses of bromide of potash.

In each of these cases a considerable part of the
brain substance was encroached on by the growth of
the cyst. The temporary benefit was to be attributed
to the reputed sedative action of the drug on the brain
centres generally.



OPERATIVE TREATMENT.

THE various methods of operative treatment in hydatid
disease have been exhaustively reviewed by Davies
Thomas, in his papers published in the Zransactions of
the Inter-Colomial Congress for 1889, and 1n the
Australion Medical Journal for 1888. To the same
Tramsactions Dr. Gardner, Adelaide, contributes a
concise and able account of the surgical treatment of
this disease, and records his own views In a very
definite manner, strengthened by statistics of cases
from his own experience. The opinions of some of the
principal surgeons in Australia regarding the methods
of operative interference in this disease are also
recorded in the same Transactions.

The methods of treatment now are practically
limited to (1) tapping, and (2) free incisions, with
entire removal of the cyst contents. The other modes
of operative procedure which have at various times
been employed, while they aim at the same result,
have so many objectionable features as to lead to their
being practically relegated to the past history of the
subject. Successful results have been claimed for each
of the various methods, either by the originators
themselves, or by others whose experience is based
on a small group of cases; but while it is abundantly
evident that cures have been recorded from all of

K
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them, it is not so clear that the processes of cure have

been brought about by any specific result of the

special principle of the operation. '

The various modes of treatment employed have
been :(—

(1.) Simple tapping, with or without the aid of the
aspirator.

(2.) The injection of various kinds of fluid, such as
bile, iodine, perchloride of mercury, carbolic,
Condy, alcohol, extract of the male fern, &e.

(3.) Electricity.

(4.) Introduction and retention of a large trocar and
cannula.

(5.) Free incision and drainage.

Nos. 4 and 5 of these methods have been carried
out in different ways.

The trocar and cannula may be directly introduced
and retained, or a circle of needles or hare-lip pins may
first be inserted for a period of 8 to 12 hours, with
the view of promoting adhesions between the visceral
parietal layers ofé®he peritoneum, or an opening is
made down to the peritoneum with the knife, or by
means of potassa fusa or the actual cautery.

The methods of incision and drainage comprise the
direct opening into the cyst, and the immediate
stitching of its wall to that of the external opening,
allowing the contents to be expelled spontaneously; or
it may be performed in two stages, the preliminary
operation consisting of a dissection down to the
parietal layer of the serous membrane, then packing
the incision thus made with some aseptic gauze, the
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opening of the cyst itself being postponed for some
days, in order to ensure the presence of adhesions.

The same methods of procedure are followed in the
operation which certainly has given the best results,
namely, where the whole bulk of the cyst contents
are removed at the time of the operation, and the
cavity freely inrrigated with some mild antiseptic
lotion.

Tapping with a fine trocar and cannula, with or
without the addition of the aspirator, has long been
the means most commonly employed in the treatment
of hydatid tumours of internal organs. This method
has many ardent supporters at the present day, though
the recent observations of some authorities go to
show that the method is more frequently ineffectual
than is generally supposed.

It 1s claimed for aspiration that it frequently results
in a cure, that it is simple and easy in its application,
and that the patient much more readily submits to
this form of operation than to the bolder method of free
incision. It i1s applicable only in those cases where the
cyst contents have not suppurated, and where there is
an absence of daughter progeny.

Some authorities look with disfavour upon the addi-
tional use of the aspirator to the trocar and cannula.
Fitzgerald, of Melbourne, speaks of it as involving the
risk of exhausting the receiver to such an extent that
the dilated vessels of the adventitia may be ruptured,
and a dangerous and even fatal hsemorrhage follow.
Dr. Bird (Hydatid of the Lung) has found no special
advantage to be derived from its use, and Macgillivray
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speaks of the simple trocar and cannula as the safest
and most satisfactory.

It 1s important to remember that the puncture of an
internal hydatid, simple as it may seem, may be
followed by very serious results, so that it should
never be undertaken without the surgeon having
everything ready for the major operation, as the
necessity for such a course may arise suddenly.

In a consulting room, for example, the medical
man is often pressed to give a definite opinion as to
the nature of a tumour in his patient, and an awkward
casualty might arise, which, to the public, would at
least seem less terrible if 1t happened in the patient’s
own house, and the risk were carefully explained
beforehand.

I lately sent a patient from the outdoor department
into the hospital ward for the purpose of inserting
a fine exploratory needle, with the view of verifying
the diagnosis in a case of abdominal hydatid. As soon
as the needle was iserted the patient became faint,
and collapsed, the face became dusky, and the pulse
small and uncountable. In spite of every effort that
was made the patient died ten hours after the needle
was inserted. The post-mortem showed the presence
of three large hydatid cysts in the liver, and two
small ones in the left lung. There was no evidence
of extravasation into the general peritoneal cavity,
and beyond a slight extravasation of blood along
the track of the needle, the needle puncture in the
cyst had become obliterated.

I had as serious an occurrence in the case of a
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patient who presented himself at the hospital, com-
plaining of dyspneea which he had felt for six months.
The right side of his chest was absolutely dull from
base to apex, and by way of clearing up the nature of
the dulness I mserted a hypodermiec needle in the
sixth intercostal space. The patient gave a sudden
cough, then gulped up some mouthfuls of clear fluid,
and, after a few convulsive sobs, died.

The post-mortem showed that the whole lung was
practically converted mto a hydatid eyst, and that the
sudden cough on the introduction of the needle had led
to its becoming ruptured and flooding the healthy
lung.

In the cases of two patients, one of whom, an
aboriginal Australian, had a hydatid the size of a feetal
head in the base of the left lung, and the other one in
a corresponding place in the richt lung, the symptoms
of suffocation and distress became so alarming after
insertion of the needle that an immediate inecision
through the chest wall had to be made, and the cyst
and 1ts contents removed. In both cases nstant
relief followed, and the patients perfectly recovered.

I have frequently noticed, after puncturing an ab-
dominal hydatid, troublesome and anxious symptoms
persist for several days—vomiting, severe pain, high
temperature, and rapid pulse; 1t 1s in such eases that
the rash often makes its appearance. It is not easy to
explain the cause of these symptoms from the shock of
the operation, neither can they be explained by any
inflammatory attacks resulting from extravasation of
fluid. The symptoms are generally too rapid in their
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onset, often appearing immediately after the with-
drawal of the needle.

I have never been able to detect a true attack of
peritonitis resulting from fresh hydatid fluid extra-
vasated into the abdominal cavity, and it has yet to
be determined whether the cause of these distressing
symptoms so often to be found is the absorption
of the fluid itself, or whether they are reflex
in  their character, or whether these causes are
combined.

It is difficult to test the value from statisties of
aspiration as a means of cure in hydatid disease.
In the majority of such cases, the patients being
satisfied with some actual and visible proof of the
removal of their disease, are lost sight of, and many,
discontented at the reappearance of the swelling, are
apt to seek other advice, so that it is a matter of
great difficulty to get a true return of the percentage
of cures. Besides, the swelling may reappear after
years of an interval, so that the patient may be out of
the reach of communieation or observation.

There 1s no doubt that treatment by aspiration
does occasionally result in a cure. Fitzgerald makes
reference in the Inter-Colonial Medical Transactions
to a case where he had tapped a liver cyst, and with-
drawn four or five pints of hydatid fluid. The
patient died three years afterwards from apoplexy.
At the post-mortem examination he found the sae
dense, leathery, and shrivelled, without a trace of
fluid in 1t. He also refers to other cases where,
years after tapping, he had found in the patient,
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who had died from other causes, the cyst-wall
lying folded up within the adventitia, and perfectly
dry.

Macgillivray (Hydatid Disease) cites the case of a
young woman, aged 23, with a cyst in the liver, which
partially refilled after he had withdrawn eleven ounces
of clear fluid, with numerous scolices. Nine months
afterwards there was no trace whatever of the
swelling.

Dr. Verco, South Awustralia, mentions a case where
he drew off a gallon of hydatid fluid from the liver
of a patient ; a year afterwards there was no trace of
the tumour. He also gives it as his opinion that cure
from a single tapping is more common than is usually
supposed, and that the reappearance of the swelling
may, in some cases, be due to the growth of a second
cyst, small and insignificant at the time of tapping
the first.

The slow growth of hydatid tumours is against
such a view, so 1s the altered nature of the flud
usually found in all subsequent tappings.

Plate XIV., was drawn from a woman who had a
very large hydatid tumour in the abdomen. I drew
off by aspiration 14} pints of clear fluid containing
scolices. Three weeks afterwards the cyst had re-
filled to about half its original size; I again drew
off 61 pints of dark fluid, containing numerous pus
cells. During the subsequent four weeks her tem-
perature remained persistently high, and the swelling
became gradually hard and firm. She promised to
return if her tumour gave her any further incon-
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venience, but has not yet done so, although it is
over three years since.

Success in some cases may be claimed after several
tappings of the same cyst.

In one case of a liver hydatid I drew off' three pints
of fluid, slightly bile-stained, containing scolices and
hooklets. Ten days afterwards the cyst seemed to be
as large as ever, and I drew off two pints four ounces.
The fluid contained numerous pus cells, which, how-
ever, seemed to make little difference to its fluidity.

On the twenty-second day from the first tapping I
drew off one pint, one-fourth of which was pus; on
the thirtieth day a pint and a half, very similar in its
character to the last was withdrawn, and on the
thirty-fifth day 12 ounces of pus. The cyst made no
further attempt to fill. Six months after the patient
had left the hospital he communicated with me, to the
effect that there was no appearance of the swelling.

Dr. Morrison records a case in the Awustralian
Medical Journal for 1883, where at the first tappmng
he drew off 130 ozs. of heavy, vellowish-green liquid.
A few days afterwards the tumour regained its former
shape. He tapped on six different occasions after-
wards, and drew off quantities of fluid, varying from
177 ozs. to 43 ozs. His last tapping was almost dry.
The cyst remained quiescent for four months until
after a wviolent attack of sea sickness the swelling
reappeared, the contents were so thick when the
patient again came under treatment that i1t had to
be treated by incision.

Dr. Morrison recommends the application of pressure
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over the position of the tumour, in the form of a pad
adjusted with a bandage, as soon as the cyst is
emptied by the aspirator, maintaining that it helps to
approximate the walls of the ectocyst, and to diminish
the effusion which generally takes place after tapping.

The suggestion is of some value in those cases where
the position of the tumour permits of such pressure,
but as a rule it will be found to be inapplicable and
inefficient.

The rationale of tapping is that after the withdrawal
of the fluid the true cyst-wall collapses, and falls away
from the adventitia, and that soon after an exudation
of serum takes place from the vessels of the ectocyst,
which become dilated in consequence of the removal of
the intra-cystic pressure. I have observed in some
cases which had been treated by incision that when
the cyst-wall was not removed at the time of the
operation it readily broke down into a fine granular
debris, and passed off with the discharge from the
cavity. The same fate, in most cases, probably befalls
the eyst-wall after tapping. Disturbed from its vital
relations it readily becomes a suppurating mass, and
breaks down into amorphous debiris.

Hilton Fagge (Practice of Medicine) recommends
that a period of one year should elapse after a cyst has
been tapped before it is interfered with again, as by
that time it will have been shown whether the hydatid
has any tendency to disappear.

The cyst cavity will, in many cases, be found to
have refilled in a few days, and as the contents are apt
to suppurate it is not safe to let the patient go out
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of one’s care before a thorough cure has been
effected. '

It is alleged that in some cases the mere with-
drawal of a small quantity of fluid from the cyst
may so disturb the vitality of the hydatid as to
lead to 1its ultimate disappearance without any
further interference.

Dr. Wilton Hind (British Medical Journal, 1886)
reports a case of hydatid in the liver of a woman, aged
40. The dulness extended 2 inches below, and 3
inches to the left of the umbilicus, shading off into
the stomach resonance. There was great bulging
over the area of dulness. He could only draw off
6 ozs. of clear hydatid fluid, no more would flow
through the cannula.

For a few days the patient had a slight rise of
temperature, but it soon disappeared. He noticed
that the swelling was getting less about a week
after the tapping, and in a month’s time there was
very little enlargement to be seen. He saw the
patient two years afterwards, and she was quite free
from her old trouble.

Such a fortunate result from this means, however,
is in no way to be relied on, as it is neither the
rule nor even a common occurrence; besides, the
cyst contents in such a case may have partly passed
into the general peritoneal cavity, or the configura-
tion of the cyst may have so altered as to give the
appearance of having shrunken, or its contained
daughter - eysts may have gradually collapsed, and
the mother cyst become contracted, converting the
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tumour into a solid, caseous mass, a mode of cure
which nature sometimes brings about, but which
cannot be induced.

Treatment of hydatid cysts by aspiration is a means
of cure which I believe to be unsatisfactory, and
except as an aid to diagnosis its use should be
limited.

In some cases of multiple hydatids the surgeon may
have no alternative left him but to use the aspirator
as a palliative measure. Plate VIIL, was drawn
from a ecase in which the liver was enormously
hypertrophied. In its substance were three large
separate hydatid cysts, all containing clear fluid and
free from daughter-cysts. They were all three covered
on their surface by a thick layer of liver substance, and
growing apart from one another. The exact condition
could only have been ascertained after an exploratory
excision, and a radical cure would have necessitated
three abdominal incisions wide apart from each other.
The patient had several hydatids in other regions of
the body, so that aspiration in his case would have
been an appropriate means of relieving the distress
which the liver cysts were causing.

In using the aspirator for exploratory purposes in
the case of some liver cysts one may occasionally
fail to strike the fluid over the anterior surface of the
liver, even though the bulging seems localised and
prominent. The cyst m such cases may be growing
from the under surface of the liver and pushing the
mass of liver substance before 1t against the abdominal
wall.
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Plate VI., shows a case in which the cyst was
growing from the upper and posterior part of the
liver, causing the mass of the liver substance to be

pushed downwards and to the front.

In such a

case there 1s nearly always bulging of the ribs over

the seat of the tumour.

The following tabulated statistics by Dr. Davies
Thomas, showing the results of tapping operations upon
hydatids in various parts of the body, is an interesting
and valuable contribution to the treatment of the

subject.
- Failare of = Result
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He also draws attention to the fact that though the
total success of puncture 1s stated as 54 per cent., the
majority of patients had not been under the observa-
tion of the operators sufficiently long to justify the
conclusion that a permanent cure had been effected.

In seventy-five cases of hydatid cysts, including eight
m the lungs and sixty-seven imn the liver, where I
closely observed the effects of aspiration, I found
that twenty-seven returned again at periods from two
weeks to five years, and had to be further treated by
IneCIsion.

Six died from the effects of tapping, three of these
from the direct and immediate result of the tapping,
and three from attacks of pleurisy which followed the
operation.

Of the twenty-seven cases which had to be treated
by ineision, and where aspiration had previously been
tried and failed, ten died.

Of thirteen cases treated by direct incision, without
any previous treatment, eleven recovered and two
died.

Of the cases treated by aspiration, one was dis-
charged as unrelieved, the cyst refilled, and the patient
was unwilling to submit to any further operation ; the
others were under observation from three days to six
weeks. Two of these cases were aspirated twice, four
three times, two four times, and one seven times. I
recently saw one of the patients, a boy, in whom I
had aspirated a hydatid of the spleen ten months
previously. There was still a fullness over the site of
the cyst, and the boy was not in good health, being
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pale and thin, and complaining of pain over the region
operated on. I have also seen a patient who had a
cyst in the liver aspirated three years previously, and
in whom there was no evidence of the hydatid having
refilled.

Treatment by aspiration is limited to hydatids
which do not contain daughter bladders, and even in
single cysts it frequently fails to cure, and 1s some-
times attended with serious consequences. Moreover,
in a large number of these cases, where this method
has been applied, and failed, the patients are left m a
less favourable condition to withstand the strain of
further operative procedure.

In an able paper (Inter-Colonial Medical Congress,
1889) by Dr. Gardner, of Adelaide, on the opera-
tive treatment of hydatid disease, he writes of
aspiration as being  decidedly unreliable,” and states,
further, that his experience has led him to give
it up, “except as a diagnostic aid at the time of
performing a radical operation.” Dr. Davies Thomas,
in a paper read at the same Congress, says that “until
quite recently in Australia, puncture has been the
recognised regular mode of treatment for all cases of
internal hydatids.” This fact alone should be proof
that sometimes cure results from tapping operations ;
but, on the other hand, it is certain that in a large
proportion of cases it fails to rescue the patient from
death.

It must also be conceded that the treatment by
puncture is attractive from its simplicity, and its
apparent freedom from risk. Moreover, if we accept
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without eriticism the statements of many of its
advocates, it might be concluded that failure to cure by
1t 1s exceptional. But a closer scrutiny brings with it
much secepticism, for the statistical data, based upon
the number of reputed ¢ cures” by tapping operations,
are to the last degree unsatisfactory, inasmuch as it
1s certamn that in many of them the cyst refills, and
becomes a source of peril to the patients. Such an
occurrence has been known to take place even as
long as ten years after the patient was believed to
have been cured; indeed, it 1s almost impossible to
fix a time at which a hydatid cyst, treated by
puncture, may safely be said to be cured. It follows,
therefore, that in statistics bearing upon this question
the number of reputed cures must he accepted with
very large reservation.

Simple and harmless as puncture with a trocar
generally is, yet it not unfrequently happens that
alarming symptoms follow it, and in a few cases death
has even taken place. I have elsewhere (Australian
Medical Journal, 1888) referred to three cases in
which death occurred immediately after the puncture
of hydatid cysts in the liver, apparently from shock.
I have also seen a patient in imminent danger for
hours from shock after a puncture of a hydatid cyst
of the spleen, although a very fine needle was used.

Jonathan Hutchinson, in his Adrchives of Surgery
for April 1890, records a case of an abdominal
hydatid cyst, which i1s interesting from the point of
view of treatment. The patient had been tapped by
him twelve years before, when about a pint of clear
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fluid was drawn off. After the tapping the boy
returned to the country, and was occasionally heard
of, always with the statement that he was quite
well. Eleven years later he was brought to him
again, his abdomen having been steadily increasing
in size. He opened the abdomen by incision, and
removed a large number of daughter-cysts. The
fluid in which they were was opaque and whey-like.
He remarks that in his opinion the case illustrates
the fact that in some cases what appear to be cures of
hydatid tumours by simple paracentesis are not always
such. In this instance the tumour did not begin to
refill after the first tapping for several years, and we
thought the patient cured.”

“Tts increase was afterwards very slow and insidious.
I have published many years ago,” he adds, “several
cases in which I believed that cures had resulted from
simple drawing off the fluidd from hydatid cysts.
With the licht thrown upon the disease by this case,
however, I cannot but admit that 1t is very possible
that in some of these the disease may have relapsed.”



TREATMENT OF HYDATID CYSTS BY DIRECT
INCISION AND EVACUATION OF THEIR
CONTENTS.

TrEATMENT of hydatid cysts by direct incision and
stitching the cyst-wall to the parietes is the method
which has decidedly given the best results in the
hands of surgeons experienced in the treatment of this
disease.

Lindemann first performed the operation in 1871
in the case of a liver hydatid in a woman. The
opening in the cyst was attached to the abdominal
wall by deep stitches, and the patient made a rapid
recovery.

Lawson Tait published i 1881 a series of cases
where, after making the abdominal incision, he aspirated
the fluid, and then opened the cyst and stitched its
edges to the external wound.

The operation which bears the name of Simons was
described some years previous to Lindemann’s. The
author’s aim was to avoid the dangerous effects of
tapping, and to mprove on the painful and tedious
method. of Recamier.

He first inserted a fine trocar and cannula, and,
withdrawing the trocar to verify the diagnosis, in-
serted a second and larger mstrument, about an inch

from the first. Having allowed some of the contained
L
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fluid to escape he plugged both cannule with carbolised
wax, and applied an antiseptic dressing.

The patient was kept in bed, and the dressing and
plugs moved from time to time, at intervals of a few
days, to ascertain whether the cyst contents had begun
to suppurate.

The presence of pus he regarded as a sufficient proof
that inflammatory adhesion had resulted, and he
completed his operation by making an incision down
into the cyst between the cannulze.

He practised his operation of radical cure only m
cases where the tumours had attained a considerable
size, or in cases where they had already suppurated

In a case recorded by Boinet, where the patient was
being treated by the introduction and retention of a
large trocar and cannula, and where septic symptoms
of a dangerous character developed, he passed a curved
trocar through the track of the original wound, and
made a counter opening, through which he trans-
mitted a drainage tube, and allowed a few days for
the formation of adhesions; he then inecised between
the two wounds.

Simons’ operation may be regarded as a develop-
mental stage in the surgical treatment of hydatid
tumours which has become perfected in the method of
Lindemann, which accords with the true spirit of
scientific surgery of the present day, and which has
proved its value by its results.

The objectionable features of Simons’ method are
that it is tedious and uncertain as a means of procur-
ing adhesions (which is one of its chief objects), that
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suppuration of the cyst contents usually results, and
that in the method of performing the operation
certain structures may be transfixed which should be
avolded.

Davies Thomas gives the mortality from this treat-
ment as high as 48 per cent.

The steps of the operation by the method of direct
incision may be briefly stated as follows :—

When the cyst is situated in the abdomen, the most
prominent part is selected, and an oblique incision,
about two inches long, is carefully made down on to
the surface of the peritoneum.

All bleeding points are picked up and ligatured,
and then the peritoneum, to a corresponding extent
is opened.

The assistant presses carefully on the abdominal wall
so as to allow the exposed part of the cyst to come
closely to the wound. Two large sponges are kept
closely applied to the opening to readily absorb any
fluid which may escape when the cyst is entered, and
prevent its passing into the abdominal cavity. Then
with a handled eurved needle, armed with ecarbolised
silk, four stitches are passed attaching the eyst to
the edges of the abdominal incision. The cyst is
then opened with the knife, and the finger immedi-
ately imserted. It is further secured by additional
stitches, to ensure its complete and safe adaptation to
the external wound. The contents are thoroughly
evacuated, the daughter-cysts extricated when neces-
sary by means of a pair of suitable forceps. Great
care 1s taken to completely empty the cyst, as retained
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pieces of membrane readily suppurate. This is best
ensured by irrigating the cavity with some mild anti-
septic lotion, such as boro-glyceride or boric lotion,
until all the original contents are brought away with
the return flow.

The parent cyst-wall will, in many cases, be found to
collapse as soon as the fluid contents are removed,
when it can be easily caught hold of by the forceps and
extracted. If it still remain n sitw gentle traction
should be made with the view of separating it from the
ectocyst, but anything like force must be carefully
avolded, as the vessels in the connective tissue of the
outer covering, in some cases, are numerous, and might
easily bleed if forcible separation were attempted.

In the cases where I have noticed the cyst-wall
retained it speedily broke down in amorphous debis,
and passed with the fluid with which the cavity was
nrigated. The operation is completed by inserting a
large perforated rubber drainage tube, and the wound
dressed with firm pads of suitable material such as
tenax covered with iodoform, or serum - gauze. The
dressing will have to be changed frequently for the
first twenty-four hours, as the discharge is usually
considerable.

The method of direct incision has also been per-
formed in two stages, with the object of more safely
providing against the passage of any of the cyst
contents into the peritoneal cavity.

The first step consists in incising down to the peri-
toneum, or even through it, and plugging the wound
with serum-gauze, until inflammatory adhesions are
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formed. About a week afterwards the cyst is boldly
opened with the knife, the subsequent treatment being
the same as in Lindemann’s operation.

This operation 1s usually known as Volkmann’s,
and was strongly advocated in England by Barwell.

I have occasionally seen, after an interval of eight
days, no attempt at the formation of adhesions with
such prelimmary precautions, and even in some cases
where adhesions had formed one could not with safety
trust to them alone to withstand the strain of a heavy
dragoing cyst. This method possesses no special
advantage over the other mode of operation, it necessi-
tates the shock of two operations, it 1s not always to
be depended on as a sure means of procuring adhesions,
and it has the great drawback of requiring a certain
amount of local peritonitis to ensure its success.
The mortality from it is given by Thomas as 19 per
cent.

In the case of eysts growing from the upper surface
of the liver, as depicted in Plate VI., they usually
show bulging of the lower portion of the thoracic wall
on the affected side, and are best reached by removing
portions of two or more ribs at the most dependent
part, and securing the cyst by stout ligatures to the
edge of the wound before the contents are evacuated.
Every care should be taken to prevent any of the
contents passing into the pleural cavity. When the
cyst is emptied of its contents the diaphragm readily
descends, pushing the flaccid walls of the empty cyst
before it. As drainage is apt to be rendered imperfect,
a counter opening requires to be made at a suitable
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and selected spot. This is usually conveniently done
by passing a large-sized Lister’s sound into the original
wound, and cutting down on it at the most dependent
part.

The cyst cavity should be frequently syringed with
some mild antiseptic lotion, tineture of iodine, five
minims to a pint of tepid water, I have found very
well suited for this purpose. In one case where I
employed perchloride of mercury solution, 1 in 4000,
the patient became salivated, and its use had to be
disecontinued.

In washing out the cavity care should be taken to
avold anything like forcible injection of the fluid, as the
fibrous surface of the ectocyst readily tends to contract
and adhere by plastic union.

Verco records a case in the Australion Medical
(azette, 1886, where a cyst had excavated the whole
of the right lobe of the liver. The patient died five
days after abdominal section, and it was found that
over a considerable area in the cyst cavity its walls
had come together by plastic adhesion. |

The drainage tube should be kept in the wound
until the discharge has practically ceased to flow. Its
too early removal permits of the closing of the external
wound too rapidly, and subsequent baggoing of the
sinus may necessitate its re-opening.

The surgeon may have to deal with the radieal
treatment of a hydatid tumour in the lung, even after
it has shown signs of spontaneous rupture, and part
of its contents have been expectorated.

While many such cases have a favourable termina-
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tion there is the constant danger of suffocation from
obstruction of the glottis by pieces of the cyst-wall,
besides which the seat of the tumour may readily
become converted into an abscess cavity, and the
patient’s life be endangered by suppurative exhaustion.

In the case of a girl, aged eighteen years, who was
admitted to the hospital in a dying state, supposed
to be in the last stage of phthisis, there was evidence
of a large cavity in the right lung, and coarse crepitant
rales were heard from base to apex. The left lung was
healthy. In the history it appeared that the cyst
had ruptured six months before, but, the patient
living beyond the reach of skilled advice, her true
condition had not been recognised. She died the day
after I saw her. At the post mortem 1 found a
large cavity in the centre of the right lung, with
a piece of hydatid membrane corresponding to
about a fourth of the size of the cyst. The sub-
stance of the lung was in a state of catarrhal pneu-
monia, and the walls of the cavity in a sloughy
condition.

When a hydatid in the lung 1s sufficiently large
to be diagnosed and mapped out, its immediate
removal should be undertaken. An incision 1s made
in the usual way and a portion of the rib removed.
With care, a piece of one of the ribs can be resected
before the pleural cavity is opened by guarding it
with an elevator, which can be inserted perpendicu-
larly between the inner layer of periosteum and the
bone. After the bleeding points have been seized
and the wound cleaned up, the pellucid surface of
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the cyst can often be seen through the serous
lining, altering its position slightly with the move-
ments of respiration.

Two or more stitches of carbolised silk on a
curved handled needle are passed into the exposed
surface of the cyst. The ligatures are left some
inches long, so that the surgeon can drag on them
while he inserts a trocar and cannula and allows the
contents of the cyst to flow out. If the hydatid is
found to be furnished with a fibrous ectocyst, the
fibrous capsule 1s fixed to the thoracic wall, the finger of
the operator being placed as a director in the opening
made by the cannula.

It will frequently be found that the hydatid
membrane expels itself spontaneously, being devoid
of any ectocyst, when there will be no need to
secure the cavity to the chest wall. In such cases it is
a good precaution to make a counter opening at the
most dependent part to provide for eflicient drainage.

The usual practice of subsequent irrigation should
be carried out with great caution. The 1njection
of fluids often occasions an attack of severe and dis-
tressing coughing. I have on two occasions seen
patients pass into an alarming asphyxiated state
during this part of the after treatment.

In those cases where a liver hydatid has burst
through the diaphragm into the pleural cavity, the
chest wall should be opened immediately, and the
cavity drained. The original hydatid should, at
the same time, be operated on, unless 1t can conveni-
ently be reached from the thoracie incision.



TREATMENT BY ELECTRICITY.

THE treatment of hydatid tumours by means of elec-
tricity in its different forms has never become very
popular. Several cures have been claimed for it,
though 1t 1s difficult to support Fagge’s and Durham’s
contentions that the treatment of hydatid tumours by
means of electrolysis has the advantages of being—

(1) Altogether free from danger.

(2) Not liable to set up suppuration within the cyst.

They record a series of six cases in the Medico-
Chirurgical Society’s Transactions for 1871. The cases
so treated were subsequently examined at periods
varying from seven months to three years, and in all
except one a complete cure was claimed.

The mode of procedure is given as follows :—Two
electro-gilt needles were used, which were introduced
into the cyst at a distance of 1 or 2 inches from each
other. Care was taken to observe that they had
entered the same cavity, and could be made to touch
one another. They were then attached to wires con-
nected with the negative pole of a galvanic battery of
ten cells, while the positive pole was made to terminate
on a moistened sponge, placed over the tumour at a
little distance from the points of entry of the needles.
The current was allowed to pass for ten minutes, after
which the needles were withdrawn.
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TREATMENT BY MEDICATED INJECTIONS.

Dr. Davies THoMAs gives statistics of eighteen cases
in which various injections were employed with a view
to causing the death of the parasite.

In nine iodine was used, which in some cases pro-
duced 1odism. In one of these ecases death resulted,
and n none was any advantage obtamed over simple
tapping.

Carbolic acid was used in three cases, two of which
proved fatal.

In two cases the injection of bile through a trocar
was followed by fatal results.

Pavy, in one case, injected a mixture of half a
drachm each of extract of male fern and liquor potassee,
added to 6 ozs. of water. The patient recovered.

In two cases Professor Bacelli, of Rome, replaced 10
centigrammes of fluid by a corresponding quantity of
a 2 per 1000 solution of corrosive sublimate. In both
cases the tumours gradually diminished until they
almost entirely disappeared.

Dr. Whitcombe, in a paper read before the Medical
C-:-ﬂgrésﬁ at Melbourne, claimed a successful result from
the injection of permanganate of potash into a hydatid
filled with daughter-cysts.

He attributed a solvent action to the permanganate
from the readiness with which the contents of a hydatid
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cyst flowed through a retained cannula after some
Condy’s fluid had been injected into it.

I think the same result could be obtained by the
injection of any other bland fluid, although possibly
the permanganate of potash was of some benefit n
correcting the presence of decomposition.

Recamier’s method, or the opening into hydatid cysts
by causties, has for its object the forming of adhesions
between the cyst-wall and the parietes. The agents
used are caustic, potash, and zine chloride. I have also
seen the thermo-cautery employed.

The cauterisation 1s applied at intervals until the
sac 1s reached, the cyst itself may be opened by it.
The method is a tedious and painful one. Bouchet
(Gazette Méd. de Paris, 1865) reported a case where
the time from the first application of the cautery to
the opening of the cyst was twenty-one days.

Attempts have been made to shorten the process by
incising to a certain depth, then using the caustie
or applying the cautery, and then emptymg the cyst
by aspiration or the use of the trocar and cannula.

This method of treatment has no special advantage
to commend it ; on the contrary, besides the extreme
pain which 1t generally produces, 1t often fails to pro-
cure adhesions.

It is only applicable for liver cysts, and the mor-
tality which has attended its use 1s, according to
Thomas, about 34 per cent.

The method of introduction and retention of a
large-sized trocar and cannula—canule & demeure—
aims at procuring adhesions, and establishing a free
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opening to enable the contents of the cyst to be
evacuated.

In some cases, after the cannula has remained in for a
few days, a drainage tube 1s passed through and the
cannula withdrawn. The process of cure by this method
is usually a slow one, and has the great drawback of
not affording sufficient drainage to a cyst the contents
of which readily decompose, and which are not easily
made to flow through a narrow channel.

There is always uncertainty about the structures
which the troecar and cannula are made to transfix.
The cyst in some cases, when partially emptied, is in
danger of collapsing and falling away from the cannula,
permitting the contents to find their way into the
abdominal cavity.

While it seems to have given better results than
Recamier’'s method (mortality, 27 per cent., Thomas)
it 1s much less satisfactory and more fatal than the
method of free meision.

The following notes of some cases of hydatid disease
show the results of different methods of treatment.

(1.) W. C. N, female, aged 11 years. Hydatid of
the liver.

The patient, on admission into hospital, looked hectic
and emaciated ; temperature, 101° F. She complained
of uneasiness in her breathing, and pain over the region
of the liver.

There was a prominent bulging of the lower portion
of the thoracic wall on the right side. Dulness
extended from the third rib to 1} inches below the
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umbilicus. A distinet fluctuating feeling could be dis-
cerned through the abdominal parietes, over the region
of the swelling, some yellowish fluid, showing pus cells
and hooklets under the microscope, was drawn off with
a fine exploratory needle.

An incision was made 3 inches long, in an oblique
direction, down on to the serous covering of the cyst,
at a part where the tension appeared to be greatest,
and the cyst-wall secured to the abdomimal parietes
by means of stout silk ligatures. The hydatid was
then opened and six pints of fluid removed. The
parent cyst-wall was only partially removed, as it
seemed somewhat adherent to the ectocyst ; the cavity
was freely irrigated with a weak carbolised solution,
and a large-sized drainage tube inserted.

On examining the patient’s chest a week afterwards,
it was found that there were signs of fluid in the right
pleural cavity, extending up to the second rib. The
patient had not exhibited meanwhile any symptoms of
an inflammatory attack in the chest. The exploratory
needle drew off some fluid of the same appearance as
that obtained from the cyst when it was incised. An
incision was made over the tenth rib posteriorly, and a
piece of it resected, and about four pints of fluid
removed. It i1s probable that the fluid found its way
into the pleural cavity at the time of the original
operation through some portion of the diaphragm.

The patient made a good recovery, and was discharged
as cured after four months’ convalescence.

On one occasion, while wrrigating the chest cavity
with weak iodine fluid, the patient was suddenly seized
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with a fit of coughing, then fell back in bed in an
unconscious state. This condition lasted ten minutes,
and during that time there was squinting and rigidity
of the limbs. I have had a similar experience in
nrigating the chest cavity in a case of empyema.

D. D., male, aged 17 years. Hydatid of the liver.

The hydatid cyst in the liver of this patient had
been aspirated six months previously, and he had
been discharged from the hospital as “cured.” On
that occasion, after the tapping, he had a rigor, severe
abdominal pain, distressing vomiting, and a tempera-
ture of 104°, which persisted for several days. On
readmission it was noticed that the dulness and
bulging had attained to their original extent.

An oblique incision was made one inch below the
costal margin, and the tumour could be seen and
felt to be freely moveable. The incision was carried
down on to the peritoneum, and the wound packed
with antiseptic gauze. FEight days afterwards the
cyst was incised. About three pints of whey-like
flmid, with numerous daughter-cysts, were removed.
Some of the daughter-cysts had collapsed, and their
walls were undergoing degenerative softening. The
parent-cyst had separated from the ectocyst, and was
removed In pieces. The cyst was further secured to
the abdominal wall by means of silk sutures, as it
seemed heavy and dragging. The cavity was irrigated
with a weak ilodine solution. The patient made a
good recovery, and returned to his home six weeks
after the operation.

J. H., male, aged 43 years. Hydatid of the abdomen,
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The patient complained chiefly of getting very
easily out of breath, weakness, and loss of appetite.
He had been able to carry on his work as a * bush
carpenter” up to a few days before admission into
hospital.

The abdomen looked prominent, and felt very tense.
It was dull over its whole extent, except in the left
flank. The liver dulness beginning at the level of the
fourth rib, became indistinguishable with the general
dulness of the abdomen. The greatest part of the
girth measured 37 inches. The veins on the right
side of the abdominal wall were dilated and tortuous.
The feet and legs were not swollen, and there was no
evidence of free fluid in the abdomimal cavity. There
was a distinet thrill felt on percussion. A fine ex-
ploratory needle drew oft' clear hydatid fluid. An
abdominal incision was made in the linea alba, the
peritoneum was indistinguishable from the tissues of
the ectocyst.  Thirty pints of fluid, containing
numerous daughter-cysts, were removed. The
daughter-cysts all seemed healthy. There was no
trace of the parent cyst-wall. A large-sized dramage
tube was inserted, and the cavity gently irrigated
several times daily. The patient was able to return
to his home, a distance of three hundred miles, eight
weeks after the operation.

A. D., female, aged 29. Hydatid of lLiver.

The patient had noticed a swelling in the region
of the liver for twelve months.

It had caused some pain and uneasiness, but had
not prevented her from carrying on her household work.
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On 1nspection there was noticed a distinet bulging
on the right side, extending from the nipple to the
costal margin.

The lower edge of the liver was easily felt and was
not in any way displaced. The bulging was also
marked in the lateral portion of the chest wall, and
the dulness was absolute from the level of the fifth
rib. Posteriorly the breath sounds could be heard at
the base of the lung, but they were loud and harsh.
In the upper part of the chest the breath sounds were
of the same loud harsh character, as if the lung itself
was compressed.

The exploratory needle drew off some clear hydatid
flaid.  An incision was made in the axillary line, over
the minth rib, and a portion of the bone removed ;
the cyst was stitched to the edges of the incision
before any of its contents were allowed to escape.
There were numerous daughter-cysts removed.

Two days after the operation the patient developed
an attack of acute pleurisy, to which she succumbed.

The hydatid in this case had developed in the upper
surface of the liver, and its growth was mainly in an
upward direction. The left lobe was hypertrophied
to compensate for the destruction of the right lobe.

Some of the cyst contents had found their way
mto the pleural cavity, and set up the attack of
pleurisy which unfortunately proved fatal.

P. W., male, aged nine years. Hydatid of lung.

The mother of the patient stated that the boy seemed
quite well up to eight weeks before admission. She

first noticed that there was something unusual in
M
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his breathing after the boy had sustained a fall, from
which time his breathing became short and rapid. He
also complained of pain over the region of the right
scapula at its inferior angle.

On admission, the temperature was normal, the
respiration 32, and the pulse 114 per minute.

There was an entire absence of movement on the
right side of the chest; there was distinet bulging on
the anterior and lateral aspects. The physical signs
were those of the condition of hydro-pneumothorax.
The splashing sound was well marked.

Having first of all drawn off some of the fluid with
an exploratory syringe, and detected the presence
of hydatid, I resected a portion of the ninth rib
posteriorly, and opened into the pleural -cavity.
Fully a pint of greyish fluid was removed. On in-
serting my finger into the opening, I felt the hydatid
membrane lying curled up in itself. This was easily
withdrawn with a pair of cyst forceps.

The patient left for his home twenty-one days after-
wards, having made a good recovery.

J. G., male, aged 26. Hydatid of liver.

The hydatid cyst had been aspirated five months
previous to admission into hospital, and 2% pints of
clear fluid had been withdrawn.

The cyst showed itself as a bulging, most prominent
over the right hypochondriac region. There was some
slight pain and tenderness over the swelling, but his
general constitutional condition was good.

I drew off with the aspirator 14 pints of bile-stained
fluid, containing numerous pus cells. Nine days after
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this tapping the swelling seemed to be as large as ever.
I again aspirated and drew off 1 pint of fluid very
similar 1 1ts appearance to the last. Two weeks later
the cyst had again refilled, and being anxious to test
the limits of the aspirator mm the treatment of this
affection, I again drew off' 3 pints of fluid, about one-
eichth of which was pus. I subsequently tapped the
cyst three times, at intervals of ten days. After the
last tapping the patient remained under observation for
four weeks, and during that time there were no signs
of the cyst refilling. He returned to his home in the
country, feeling, as he said, all right, and has not since
reported himself, though a period of three years has
passed.

K. G., female, aged 32 years. Hydatid of liver.

The cyst had been tapped twelve months before
admission, and the tapping had been repeated four
times since, at the patient’s home.

There was bulging of the lower portion of the
thoracic wall on the right side, and the dulness
extended from the fourth rib down to the umbilicus.
She complained chiefly of dyspneea, and a feeling
of weight in the right side. Her temperature
on admission was normal, pulse and respiration
somewhat rapid; she looked slightly emaciated and
jaundiced.

An incision was made on the axillary line, over the
ninth rib, and 2 inches of bone resected ; the cyst was
stiteched to the walls of the Inecision, and then freely
opened. The contents were purulent fluid and num-
erous daughter-cysts. Two days after the patient
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developed an attack of pneumonia in the right lung,
which proved fatal.

A. C., female, aged 32. Hydatid of liver.

The cyst appeared as a large globular swelling
the abdomen, which the patient had noticed for five
years.

It had not occasioned her any pain beyond a feeling
of dragging weight, and she had never had any medical
advice about her eondition until she eame to the
hospital. The dulness extended from the third mter-
space downwards to the level of the crest of the ilium.
Its lower pear-shaped extremity could easily be felt
passing into the pelvis.

There was some free fluid in the peritoneal cavity.
There was a slight trace of albumen in the urine.

Clear hydatid fluid was got with the exploratory
needle. The aspirator was then applied, and when
two and a half pints of fluid were withdrawn, the
patient became faint and collapsed, and further treat-
ment was immediately deferred.

A well-marked urticaria rash appeared on the abdo-
men, chest, and arms a few hours after the cannula
was withdrawn. The rash persisted for three days.

There was abdominal pain, vomiting, and rise of
temperature at the same time as the rash appeared.
The temperature varied between 103'6° and 101° for
fourteen days subsequently.

When the temperature had again become normal,
another attempt was made to empty the cyst by
aspiration, and twelve and a half pints of fluid were
removed.
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No troublesome symptoms followed the second
operation,

Three weeks later the cyst had refilled though not
quite to its original bulk, and ten and a half pints of
fluid were withdrawn. Its colour was a light green.
Under the mieroscope were hooklets, pus cells, amor-
phous debris, and crystals of heaemaloidin. The usual
tests gave the reaction of bile.

She was tapped again twice within the following
two months, and nineteen and a half pmts of flud
removed. Forty-five pints of fluid m all had been
removed from the cyst cavity.

She remained under observation during the following
three months, and at the end of that time the cyst
cavity had shrunk to the size of a feetal head, and her
general condition had very much improved.

She was discharged as

Four months afterwards she again returned, com-

£s

cured.”

plaining of pain over the abdomen.

The cyst had refilled, though its walls were flaceid.
She looked thin and haggard, and her temperature
was 101° F.

Two and a half pints of fluid, about one-fourth of
which was pus, were removed with the aspirator. A
few days later, as she seemed to be losing ground, the
cyst was incised and drained. The contents then
were found to be greenish yellow fluid, containing pus
and pieces of hydatid membrane. She gradually got
into a weak hectic condition, and died seven weeks
later.

The post-mortem examination showed the cyst was
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growing from the under surface of the liver, the large
ectocyst was of great thickness, and parts of its
surface had become adherent, thus converting the
original eyst cavity into loculi.

M. J. T., female, aged 27. Hydatid of the liver.

The cyst had been aspirated on three different occa-
sions at the patient’s home, the first time three years
ago, the second fully one year ago, and the third time
six months before admission into hospital.

The tumour seemed to her to be about the same
size as when she first noticed it. It had not
occasioned her any serious inconvenience, except that
latterly she had been getting weak and losing her
appetite.

The cyst was opened, and the cavity drained. Two
pints of purulent fluid, with a few daughter-cysts,
were removed. The parent cyst-wall was found lying
coilled up among the fluid contents. The patient
made a good and rapid recovery.

M. F., female, aged 36. Hydatid of the liver.

The hydatid had been tapped five years previously,
and had slowly refilled. She had felt in good health
up to a few months before coming into hospital. Her
symptoms on admission were, feverishness, loss of
appetite, and weakness. The temperature was 100-4°,
There was no local pain. There was bulging over
the surface of the liver on the right side. The cyst
was treated by incision and drainage with a good
result. The contents removed were bile-stained fluid,
one-eighth of which was pus. No daughter-cysts were
present in the cavity, The hydatid membrane had
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partially disappeared, the portion that remained was
suppurating and friable.

S. S., female, aged 58 years. Hydatid of Liver.

On admission the hydatid was aspirated, and three
pints of clear fluid removed.

The patient soon after complained of great pain and
tenderness, and was very sick. The temperature the
same evening was 102° F. These symptoms persisted
for several days after the tapping.

At the end of five weeks the cyst had quite refilled,
apparently to its original size. It was again aspirated,
the fluid on this occasion being of an opaque grey
character. Two weeks later the cyst had again
refilled, the fluid removed being bile-stained, and con-
taining pus cells.

The patient, a few days after the last tapping, showed
symptoms of septic absorption, when the cyst was in-
cised and drained. There were no daughter-cysts, the
parent eyst-wall was soft and friable, and was removed
in pieces by gentle traction with a pair of forceps.

The patient had a tedious convalescence, but
eventually got quite well.

A. S, male, aged 38. Hydatid of liver and lung.

The patient had felt a dull aching pain behind the free
ribs on the right side for fully eighteen months. In
the right hypochondrium a rounded cystic swelling
could be easily felt, which was moveable with respira-
tion. Examination of the chest showed that,
posteriorly from the spine of the scapula to the base
of the right lung, the dulness was absolute and the
breath sounds maudible.
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The liver swelling was aspirated, and 24 ounces
of fluid were removed. This made no change on the
extent of the dulness in the chest. After the patient
had quite recovered from the shock of the tapping of
the liver cyst, a fine aspirating needle was inserted
into the base of the right lung.

While some hydatid fluid was flowing into the bottle
receiver, the patient developed an alarming and dis-
tressing cough, which necessitated the immediate
withdrawal of the needle. The coughing was
shortly accompanied with profuse expectoration,
containing hydatid flud and membrane. It was
calculated that two pints of fluid must have been
expectorated.

The following day there were coarse friction rubs
heard all over the posterior part of the lung. The
temperature was 103°4°, and there was much constitu-
tional disturbance. The expectoration was profuse for
the three following weeks, and then it gradually
became small 1 quantity, and the constitutional
symptoms abated.

The liver-cyst refilled, and was again treated by
aspiration. The patient remained ten weeks under
observation. At the end of that time the dulness in
the chest was still marked, but no more fluid could be
obtained by the exploratory needle, the breath sounds
had become much more audible.

The liver-cyst had not again refilled, and his condi-
tion generally had greatly improved.

W. A., male, aged 36. Hydatid of liver.

The patient had experienced pain for more than a
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year over the region of the liver, and in the right
shoulder blade.

The lLiver dulness extended from the level of the
fourth rib, downwards for eight inches. The spleen
was also distinctly enlarged, being uniformly hard,
and 1ts notches easily felt. The liver bulged markedly
over the costal margin, and it felt tense and cystic.

After an exploratory puncture in the liver-cyst, the
patient became faint and sick.

The same evening he had a typical attack of ague.
. He had lived in India for some years, where he had
"contracted malarial fever. After the symptoms of

fever had subsided, the liver-cyst was treated by
aspiration, and three pints of clear hydatid fluid
removed. Exploratory puncture of the spleen gave
negative results, so that the enlargement of that organ
was probably due to the hypertrophy common to the
ague constitution.

The patient was only three weeks under observation,
and the cyst had not refilled during that time.

M. I. K., female, aged 27 years. Hydatid of liver.

The cyst had been aspirated nine months previously,
and two and a half pints of clear hydatid fluid removed.
On re-admission, the swelling seemed to have attamed
the same size as formerly, but had meantime given
rise to no constitutional disturbance. Two pints of
fluid were withdrawn with the aspirator. It contained
bile, and a few pus cells. The patient returned to her
home fifteen days afterwards, and has not again
reported herself.

W. B., male, aged 32. Hydatid of liver.
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The patient sought advice for bleeding heemorrhoids
and troublesome constipation. He also complained of
a dull, aching pain over his liver. There was no
bulging and no inerease of hepatic dulness. The
heemorrhoids were removed by surgical means. Three
weeks afterwards, the liver pain still persisting, T again
carefully examined the hepatic area.

This time I thought I got a feeling of fluctuation on
the upper surface of the right lobe. On inserting an
exploratory needle some clear fluid was obtained, and
in using the aspirator about ten ounces more were
removed. Four days afterwards the same deep
seated fluctuation was obtained. There was great
pain and tenderness over the cyst area. Half a pint
of yellowish fluid was again drawn off, which, on
boiling, became solid from the contained albumen.

I have seen this patient frequently during the three
years subsequent to his last operation. He seems in per-
fect health, and I can detect no return of the swelling.

B. S., female, aged 40. - Hydatid of lung.

The symptoms complained of were cough and occa-
sional slight attacks of hemoptysis. She had also
some dyspncea, and pain on taking a deep breath.
The physical signs pointed to a hydatid at the base of
the right lung. Thirty ounces of hydatid fluid were
drawn off with the aspirator. She felt greatly relieved
after the operation. Ten days later her breathlessness
had returned, accompanied with considerable pain.
Examination showed that there was fluid up to the
level of the nipple line. Two pints of serous fluid
were drawn off with the aspirator. '
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She remained under observation for five weeks, and
was allowed to return home at her own request.
There was still some fluid in the pleural cavity, but
her general condition had improved.

D. S., male, aged 32. Hydatid of liver.

The patient songht advice for an attack of jaundice,
which first appeared seven weeks previously. He
felt nauseated and feverish, but had no special local
pain.

There was bulging over the region of the liver. It
had not attracted his attention until it was pointed
out to him. The exploratory needle drew off some
bile-stained fluid containing pus. An incision was
made three inches long below the costal margin, at
the outer border of the rectus margin, and the cyst
stitched to the edges of the external opening. On
incising the hydatid, it was found to econtan
a quantity of purulent fluid, with cyst membrane,
deeply bile-stained. The cyst cavity was irrigated
with a solution of perchloride of mercury, 1 in 2000.

The patient showed signs of salivation three days
after using this fluid, so that a weak 1odine solution
was used Instead. At the end of ten weeks the
patient was able to return home, having completely
recovered from his jaundice, and feeling well and
strong.

G. 8., male, aged 50. Hydatid of the liver.

The patient had noticed a swelling in his abdomen
for over two years, but ‘attributed it to the effects of
a fall, which he had sustained about that time. Six
weeks before admission he began to have attacks of
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vomiting. His food returned shortly after swallowing
it. A few days before coming into hospital, he had
become deeply jaundiced. The abdomen felt tense,
and there was some tenderness on pressure. Dulness
extended from the fifth rib in the nipple line, the
seventh rib in the axillary line, and the ninth in the
scapular line, downwards to two inches below the
umbilicus. An exploratory needle drew oft some drops
of gelatinous fluid.

Twelve hare-lip pins were inserted in a circular
manner at the most prominent part of the swelling;
they were allowed to remain in for eight and a half
hours. After they were removed there was some
febrile disturbance, and the abdomen seemed more
distended and tender. An incision was made through
the area twenty-four hours after it had been needled.
The cyst was found firmly adherent to the parietes,
but was further secured by stout silk ligatures. A
large quantity of hydatid debrs, with numerous
daughter-cysts, was removed. The patient was able to
return to his usual work ten weeks after the operation.

E. H., female, aged 47 years. Hydatid of liver.

The chief symptoms that were complained of were,
swelling of both feet and legs, and a feeling of weight
and oppression about the epigastrium. A marked
swelling was noticed below the xiphoid cartilage. On
percussing it there was a distinet thrill felt. The
exploratory needle confirmed the same diagnosis of
hydatid, and the aspirator drew off four pints of clear
fluid. Six weeks later the original cyst could be felt
as a hard globular mass about the size of a fist. The
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patient returned to her home two months later,
feeling quite well.

F. O. D., female, aged 17 years. Hydatid of liver.

The patient sought advice for a small rounded
swelling on the upper surface of the right lobe of the
liver. It had given rise to no pain, but its presence
made her feel somewhat uncomfortable. An explora-
tory needle drew off some clear hydatid fluid. Ten
and a half ounces were subsequently drawn off by the
aspirator. Three hours after aspiration, a well marked
attack of urticaria appeared. The rash was dis-
tributed over the abdomen, and both arms and legs.
It was accompanied with rise of temperature and
tenderness over the region tapped, and two days
afterwards 1t quite disappeared, leaving the skin
very itching.

The patient returned to her home eight days after
the operation, the cyst then showed no signs of
refilling.

M. M., female, aged 19. Hydatid of abdomen.

The patient on admission was in an emaciated and
enfeebled state. She complained of loss of appetite,
dyspncea, and abdominal pain. Temperature 99° F.
The lungs were apparently healthy ; the heart’s action
feeble, but organically sound. Urine normal.

The abdomen was very tense and much distended.
Around its greatest girth it measured thirty-four and
a halfinches. The percussion note was dull throughout
its whole extent; the dulness was not in any way
altered by the change of position. The enlargement
of the abdomen seemed uniform.
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Examination per vaginam showed that the uterus
as a whole was pushed down, and a doughy cystic
swelling could be felt through the fornices. A well
marked tremor could be made out. A fine exploratory
needle drew off clear hydatid fluid. Some hours after the
exploratory puncture was made, the patient was seized
with great abdominal pain, accompanied by an attack
of vomiting. The vomited matter had a fiecal odour,
so that an operation was resorted to without delay.

An incision was made through the linea alba.
The glistening surface of the peritoneum could not be
distinguished from the other structures. On opening
the abdomen a very large number of daughter-bladders
were removed ; there was no trace whatever of the
parent hydatid wall. On passing the hand into the
cavity, nothing could be felt but the walls of a very
large cyst. None of the wviscera could be directly
touched. It seemed remarkable how the stomach and
intestines could have carried on their functions when
subjected to such great pressure. It was difficult
to say where the hydatid had taken its origin from.
The liver dulness began from the upper border of the
fourth rib, and at its lower edge a distinet sulcus could
be felt between it and the upper limits of the cyst.
As the lower limits of the cyst lay in direct contact
with the pouch of Douglas, a counter opening was
made into the vagina, and free drainage established.
The patient made a good recovery. Three and a half
years after the operation, she wrote me to say that her
health was very good, and that there was no discharge
from the sinus.
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E. R., female, aged 13 years. Hydatid of liver.

The cyst was first aspirated in hospital, and three
pints of clear fluid removed. The patient had been
discharged as ‘“cured.” At the end of four weeks
she again returned, feeling sick, and looking flushed
and 1ll.

The cyst had refilled, though not quite to its original
extent. The tumour was then incised and drained, the
contents being bile-stained, about one-third of which
was pus, granular debris, and parent cyst-wall.

Every effort was made to keep the purulent cavity
sweet and well drained, but the patient gradually lost
ground and died from exhaustion five weeks after the
operation.

R. B., male, aged 10 years. Hydatid of liver.

The hydatid was first treated by aspiration, and one
and a half pints of clear fluid removed. The tempera-
ture the same evening was 101 F., and it persisted
irregularly high for two weeks. The cyst at the end
of that time had refilled, and the patient showing
signs of septic absorption, the tumour was incised and
drained. The contents removed at the operation were
bile-stained fluid with pus, and the hydatid cyst-wall.
The patient made a good recovery.

E. E., female, aged 20 years. Hydatid of liver.

The hydatid cyst had been aspirated three years
previously. There had always been a certain amount
of bulging since the operation, but it only inereased
rapidly during the last month or two. The patient
was getting thin and weak. On her admission into
hospital the cyst was aspirated again, and three and a
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half pints of bile-stained fluid removed containing
numerous pus cells. A few hours after the operation
of tapping, the patient had a rigor, and the tempera-
ture rose to 103°. Ten days afterwards the cyst had
refilled. It was opened by Recamier’s method. She
had a long convalescence, and returned to her home
three months afterwards.

I. M‘G., female, aged 11 years. Hydatid of liver.

The cyst had been aspirated one month previously,
and the patient discharged from hospital as “ cured.”
Two pints of clear hydatid fluid were then removed.
On her re-admisssion, the tumour had attained its
original size, and the patient complained of pan over
the region of the liver; she was hectic and flushed,
with a rapid pulse, and high temperature. The
tumour was incised without delay, and the cavity
freely irrigated and drained. About two and a half
pints of feetid contents were removed. There were no
daughter-bladders, and the parent cyst-wall had
separated from the ectocyst, and was easily removed.
The patient made a good recovery.

W. 1., male, aged 49 years. Hydatid of the abdomen.

The tumour presented itself as a large globular
swelling in the lower portion of the abdomen. The
patient complained chiefly of the discomfort and
deformity which the swelling produced. There was
no pain or pressure symptoms. Four pints and
fifteen ounces of clear hydatid fluid were drawn off by
the aspirator. Ten days later the cyst had refilled,
and symptoms of septic absorption developing, the
tumour was incised, and the eontents removed.
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Six weeks after the patient died from exhaustion.
The post-mortem examination showed that the cyst
had developed in the great omentum, and that at
different parts the walls had become adherent, pre-
venting the cavity from being efficiently drained.

A. C., female, aged 15 years. Hydatid of liver.

The cyst was aspirated three times in four and a half
months. After the first two tappings the temperature
varied between 103° and 101° for several days. After
the last operation the temperature remained persis-
tently higch for twenty days. The patient remained
under observation for five weeks, and then was dis-
charged as “ cured.”

E. E., female, aged 20 years. Hydatid of the liver.

The eyst had been aspirated three years previously.
From that time, till three months before admission
into hospital, the swelling had only slightly returned.
The patient began to suffer from some gastric disturb-
ance, as pain after food, and vomiting. From the
onset of these symptoms the cyst began to refill
rapidly, and was perfectly tense when she applied for
advice.

An opening was made down on the cyst by Recamier’s
method, and a few days later the hydatid was opened.
The contents were purulent fluid, with a number of
daughter-cysts. The edges of the wound remained
raw and painful for a considerable time. Thirteen
weeks afterwards she was able to return to her home,
her general condition having much improved.

C. A., male, aged 35. Hydatid of liver.

The hydatid was treated by aspiration on admission,
N
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and three pints of bile-stained fluid removed. Within
a week the cyst refilled and was again aspirated.

Refilling again two weeks later, it was inecised and
drained. The contents were bile-stained fluid with
one-half pus and hydatid membrane. The patient
gradually sank into a low, weak condition, and died
six weeks after the operation.

M. M., female, aged 19 years. Hydatid of lung.

The patient stated that she had suffered from a
cough from childhood. She had spat up mouthfulls of
blood at intervals during the last two years, and ten
weeks before admission into hospital, during a fit of
coughing, she had expectorated a large quantity of
fluid, mixed with blood and pieces of membrane.

On examining the chest there was evidence of a
large vomica in the right lung, coarse crepitations were
heard throughout its whole extent. The expectora-
tion contained pus and hydatid debris. The patient
was 1n a very exhausted and feeble condition, and died
four days after admission.

The post-mortem examination showed that a large
hydatid cyst had developed in the centre of the right
lung. It extended throughout its whole length, being
completely encircled with a condensed layer of lung
substance. The inner surface of the cavity was in a
sloughy condition, and contained about a fourth part
of the original hydatid membrane.

A. T., female, aged 25. Hydatid of lung.

The patient had been under treatment for three
months previously for pleurisy, but her pain not sub-
siding, she sought advice in the out-door department
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