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PROTOZOA. 3

and still showing signs of vitality, as may happen in
the case of muscular fibre, of wvibratile cilia, of
spermatozoa, or of zoospores.

The protozoa arve the most widely diffused of all
amimals. They exist in both running and stagnant,
and soft and hard water, in decaying substances, in
mosses and conferve, ete. They soon make their
appearance in decomposing vegetable or animal
matter ; they are found upon the integuments of
animals which live in water, and in different
organs of the cold, and even of warm-blooded
animals.

The protozoa which live in the organs of animals
are true entozoa, for they perish quickly when they
are removed from these organs; and, on the other
hand, infusorial animaleules which are accustomed
to live in a free state, perish when they are intro-
duced into an animal structure.

The following are the various protozoa which are
known to affect the human subject :

1. Vibriones.—These are extremely minute, fili-
form protozoa, which do not possess any wvisible
organization, nor parts suitable for locomotion ; they
are multiplied by their transverse division, and move
by means of their general contraction. The vibriones
are the protozoa which appear first in all infusions,
and which, on account of their extreme smallness of
size and of the imperfection of our means of observa-
tion, must be considered as the most elementary
animaleules which are at present known to us. Two
genera are included under this head.

(a.) Genus Bacterium.—The protozoa belonging
to this genus are found in various animal fluids when

B 2






PROTOZOA. «)

The first species (marked 1 in the woodcut) some-
times exists in very considerable numbers in the
recent evacuations of persons affected with cholera ;
the second species of the animalcule (marked 2 in the
woodcut) is smaller than the preceding ; it has been
observed in the dejections of patients suffering from
typhoid fever.

(c.) Genus Trichomonas—This very minute ani-
malcule is similar in appearance to the two genera
just described ; it differs, however, in possessing an
anterior flagelliform filament, surrounded by a group
of vibratile cilia. The Trichomonas Vaginalis has
been observed in the vaginal mucus. Trichomonad
protozoa are often united together in groups com-
posed of about five or six individuals, of which only
the moving flagelliform appendages can be distin-
guished. When the mucus becomes reduced in
temperature they quickly perish and disappear.

3. Paramecia.—Protozoa having a soft, flexable
body, of variable form, usually oblong, more or less
flattened, and provided: with a reticulated integu-
ment, which 18 loose, and covered with numerous
vibratile cilia, arranged in a regular series; each
paramecium possesses a distinet intestinal tube ; the
movements of these animalcules are rapid, and some-
times gyratory.

The Paramecium Coli has been found in the
human colon, and in the evacuations.

1 § - 2 L) -
' Explanation of TFigure 1.—The Cercomonas hominis mag-
nified 350 times. The two varieties are marked respectively
1 and 2.
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CESTOIDEA. 11

embryo during its transformation into the scolex ;
and we are therefore ignorant whether the latter is
produced by metamorphosis or by gemmation, or
whether there are not several generations interposed
between the six-hooked vesicle and the scolex.

Some, as yet incomplete, observations lead to
the idea that the embryo, when it has arrived at
its habitat, loses its hooks, and is developed into a
vesicle which produces the scolex by gemmation ; in
this case, the embryo would be a grand-nurse (Steen-
strup), or a proscolex (Van Beneden). But, if the
echinocoecus be compared with the ccenurus, it will
be understood that there is probably, in this respect,
no uniformity of development amongst all the
Teenice ; and there are also probably many species
which do not pass through a vesicular form.

The various phases of the development of a
tecenioid worm are accomplished in different situations,
as has been already observed. The adult individual,
the proglottis, is developed and lives exclusively in
the intestines ; the ovum is always expelled from the
mtestines, and the embryo which it encloses must
undoubtedly, before it becomes adapted to live in the
intestines, pass into a new stage of development
which brings it to the condition of a scolex, and
which 1s accomplished in a different situation. The
hooks with which the embryo is armed, and which
are so arranged as to facilitate its movements through
a resisting, and not through a fluid, medium, would
support the supposition that this medium is a tissue,
or a dense parenchymatous structure, and this sup-
position 1s, to a certain extent, confirmed by the fact
of the constant absence of the larve of the cestoid









14 ENTOZOA FOUND IN MAN.

nated in the caudal vesicle, and the echinococcus is
then regularly oval; the rostellum is also mvaginated
amongst the suckers, like the retracted finger of a
;_jlu‘fﬁt, so that the hooks which most ﬂ'L‘iiUL‘-]ltl_}' have
their claws directed backwards are to be found
behind the suckers.

SN
g\

The echinococei are developed in the substance of
the germinal membrane, or rather in its expansions ;
several ot them spring up together and are connected
with the membrane by means of a little cord
(funiculus), which is inserted into a depression on

Hehinococel observed in man.

! Explanation of Figure 3.
1. A group of echinocoeci, still adherent to the germinal mem-
brane by means of funiculi ; magnified forty times. 2. An echino-
eoccus magnified 107 times; the head is invaginated into the
interior of the caudal vesicle; the funiculus is attached inferiorily.
8. The same, flattened ; the head 18 retracted, and the suckers,
hooks, and ealcareous corpuseles are shown. 4. An echinococcus
magnified 107 times; the head is protruded from the ecaudal
vesicle. 5. The eirelet of hooks, magnified 850 times.
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CESTOIDEA. 17

The presence or the absence of echinococei in an
hydatid do not indicate any difference in the nature
or in the species of that vesicle, for it is not an
uncommon occurrence to find in the same cyst
hydatids, which are exactly alike as regards their
appearance, some of which contain echinococei, whilst
the others do not.

Rudolphi has distinguished three species of echi-
nococel,—UE. hominis, £. simie, and E. veterinorum,
but this distinetion has been founded more upon the
habitat of the worm than upon its zoological charac-
ters. Dujardin only describes the E, veterinorum,
and Diesing places all the echinococel in one species,
K. polymorphus. Kiichenmeister divides them into
two species,—the E. weterinorum, which he calls
B, scolicipariens, and the E. hominis, which he calls
E. altricipariens; this distinction appears to be
founded more upon theoretical views than upon pre-
cise points of difference between the two species.

Genus (?) Cysticercus—This is a solitary cestoid
worm, provided with a voluminous caudal vesicle,
with a head which possesses a double circlet of hooks
and four suckers, with a neck, and with a more
or less developed body, which is subcylindrical or
flattened and marked by transverse furrows,

The body of the cysticercus presents deep fur-
rows, but not segments completely separated like
those of the teenia; it incloses a large number of
calcareous corpuscles, but none are found usually in
the caudal vesicle; the caudal vesicle is endowed
with well-marked contractility, which it probably
loses when it has grown old. In the majority of the
cysticerci the head and the body are vetracted and

&


















CESTOIDEA. 23

The rings are frequently detached,
and live for a certain period in a free
state.

This worm exists in the human
intestine, and very frequently only
one exists in the same individual,
from which circumstance the designa-
tion “Solium” was applied to it by
Linnseus.

Most writers admit that, according to the analogy
between the form and arrangement of the heads of
the tenia solium and of the cysticercus cellulosee, and
according to the experiments of Kiichenmeister,
Van Beneden, and others, the eysticercus cellulose is
the larval state of the tenia sohum.?

These experiments have been conduected in two
ways : one by the ingestion of cysticerci into the

! Explanation of Figure 4.—The head of the Tenia drmata,
magnified twelve times, and shown in two different positions.
For the representation of the Tenia Solium Armata, see Fig. 13.

* Tt should be observed here that Dr. Davaine agrees with the
minority that this point has not yet been settled beyond all
doubts, owing to the small number of experiments which have
been made, to their failure in some instances, and to the numerous
sources of fallacy (already referred to) to which the experimenters
were naturally exposed.

Other arguments in favour of the identity of the scolex of
the cysticercus cellulos@ and that of the tenia solium, have been
sought for in the frequency of this species of tenia in Abyssinia,
where raw flesh iz eaten, and at St. Petersburgh amongst those
young children who are nourished with raw beef. But (as
Dr. Davaine remarks) the flesh which is eaten in Abyssinia, as
well as at St. Petersburgh, is beef and not pork, and it is only in
the latter that cysticerci are observed, so that this argument falls
to the ground, as it is based upon the supposition that the tmnia
sollum is largely propagated through the employment, as an
article of diet, of raw flesh containing eysticerei.
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CESTOIDEA.

Genus Bothriocephalus (Dibothrius, Rudolphi).

The worms included in this Tio. 5.
genus have a soft, flattened, and ,
elongated body, which is composed
of nmumerous rings; the head 1s
oblong, and marked with two lateral
depressions, running longitudinally,
but it is not armed with any hooks ;
the proglottides remain united.

This genus comprises a large
number of species, nearly all of which
live in fishes : the other species, which
are few in number, and have been
found in the mammiferse and in
birds, are but little known, with the exception of
the species which exist in man.,

The bothriocephali live in the intestinal canal.

The Bothriocephalus latus (found in man).

This worm is from twenty feet to as many yards
in length, filiform in front, and sometimes an inch
broad posteriorly ; it is usually of a deepish-red
colour ; its head 1s oblong, and possesses two lateral
elongated suckers ; the neck is almost wanting ; the
first rings present a wrinkled appearance, those which
come next are short and imperfectly square, and
those which are situated still more posteriorly, mea-
sure more in the transverse, than in the longitudinal,

' Fig. 5, i and h.—Head of the Bothriocephalus latus, enlarged
gix times and seen in two different positions. %, transverse sec-
tion of the head of the bothriocephalus found in the turbot,
magnified twelve times; this is introduced into the figure for the
purpose of showing the arrangement of the lateral suckers.



28 ENTOZOA FOUND IN MAN.

direction ; they present a thickening which is most
marked near the centre of the ring, and they are
sometimes perforated ; the reproductive organs are
situated about the median line.

The bothriocephalus latus pro-
bably attains to a greater length
than any other cestoid worm. Its
rings do not become separated into
cucurbitini like those of the Tewemna
solilum, so that the posterior seg-
ments are often found still adherent
to the strobile after the ova have
been deposited ; the discharge of
the ova is usually effected by the
rupture of the sides of the womb,
and hence it frequently happens
that the rings are perforated ;
sometimes the rings are divided
longitudinally and constitute two
laternal cords presenting a tail-like
appearance, and at other times they
are shrivelled up. As the bothrioce-
phalus does not give off any cucur-
bitini, it breaks up into pieces which
are almost always of considerable
size, and which are only discharged from the intestines

Fig. 6.

h

at distant intervals.

1 Description of Fignre 6.—The bothriocephalus latus, of the
natural size, the fragments being taken at certain distances; the
order of the letters indicates their relative situation, from the
head to the posterior extremity; in ¢, d, e, f the genital pore is
visible; g, some of the terminal rings shrivelled up, after the
deposition of the ova.

























a6 ENTOZOA FOUND IN MAN.

sucker 1s situated at a triangular orifice, very near
to the other; a ramified intestine is distributed
throughout the entire body, Fig. 7.1
although 1t sometimes appears
to be absent in parts, owing to
its contractibility. The embryo
of this species is unknown.

The distomum hepaticum
belongs especially to ruminant
anmimals, iIn which it is most
frequently found, but it 1s one
of the very limited number of
species of worms which can live
in animals of very different
nature. It has been observed
in man, and in numerous domes-
tic and wild animals.

It usually inhabits the gall-bladder and the biliary
passages, but i1t is not entirely confined to those
parts ; it has been met with i the intestines, and 1t
has also been seen in the blood-vessels in man, and
even in inflammatory tumours situated beneath the
skin ; it is probable that it never arrives at the adult
state in the latter situations,

Dastomum Lanceolatum.

This parasite, which attains to about one-third
only of the dimensions of the distomum hepaticum,

I Fig. 7.—A distomum hepaticum, magnified. @, the buccal
sucker; &, the abdomidal sucker; e, the cesophagus; «.d.d, the
ramifications of the intestine; they are not visible throughout
their whole length, in consequence of their contraction.
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NEMATOIDEA. 41

The male oxyuris 1s very gmall, and is usually
much rarer than the female.

The species which is found in man is the Oxyuris
Vermieularis, which ex- Fig. 8.1
ists in the lower part of
the large intestines, and
especially in the rectum.

This entozoon 1s of a
whitish colour ; its head
presents  two 'lateral
wing-like expansions of
the integument.

The male is only
about one-third of the
size of the female; its
tail is twisted spirally,
the extremity of it form-
ing a kind of sucker.

(Genus Ascaris.

The ascarides are usually of a white or yellowish
colour, and of a eylindrical form, thinner in some
parts than in others; their bodies are marked by
four longitudinal opaque lines, which are placed
opposite to each other; the mmtegument 1s striated
tranversely ; the head is furnished with three dis-
tinct convex, semi-globular, valves, very similar to
each other in appearance, of which one is placed

' Figure 8.—Female Oxyuris Vermicularis.—1. Four oxyuri-
des of the natural size.—2. The cephalic end magnified; the
m@sophagus and stomach are shown.—8. The caudal extremity
magnified.—4. The head greatly enlarged ; @, the mouth furnished

with three lips; b b, the lateral expansions of the integument.



42 ENTOZOA FOUND IN MAN.

superiorly, and the others laterally and inferi orly;
the valves, between which the mouth is situated, are
marked on their internal surface with minute inden-
tations.

The male is smaller than the female ;: its tail is
bent or twisted, and is sometimes provided with two
lateral membraneous wings, or with two rows of
Im.pillal:, Or More rzu‘eT}r with a sucker.

The genus Ascaris comprises many species which
are found 1n the intestines of vertebrated animals.

The species which is often observed in the human
subject 1s the Ascaris Lumbricoides. 1t varies from
a few inches to a foot in length, and 1s very similar
in appearance to the common earth-worm, for which
it was formerly mistaken. The head of this entozoon
is not armed with hooks, and the mouth is small

Tig. 9.

and furnished with three valves, which are minutely
denticulated upon their inner surface; the body 1s
diminished in size towards either extremity, and it
is striated transversely.

The ova of the Ascaris lumbricoides are not de-
veloped in the intestines, but are always expelled
with the evacuations. Their development occupies
a long period, and they pass through the autumn
and the winter without any change taking place in
them ; sometimes they may continue for even a year

1 The Ascaris.lumbricoides; the worm in the figure is reduced
to about one-third of the usual size.










NEMATOIDEA. 49

Genus Tricocephalus.

In the worms which constitute this genus the
body is very long, and is composed of two portions ;
of these, the anterior portion is filiform, very narrow
in front, and longer than the posterior portion, which
is proportionately much broader, and which contains
the reproductive organs and the whole of the
intestinal tube with the exception of the cesophagus.

The Tricocephali are found in the ceeeum, or some

other part of the large intestines of man, and of the

mamiiferse,
The species which is found in man 1s the

T:r‘z'a::f}r:rzpfmi.tt.x Dispar.

In this entozoon Fig. 10.!
the integument is
striated transversel Ys
with the exception of
a longitudinal band
which is thickly stud-
ded with minute
papillee ; the neck is
very long, and like a
fine hair in appear-

ance. The posterior
part is rolled up in the male, which is much smaller
than the female, in which the posterior part is usually
enlarged, and straight. :

1 1 . m m.* = (2 &l v
Figure 10. The Tricocephalus dispar.—1. The male, of the
(' ! 13 —'i m .1 F|. ¥ 5 " i - )
n'nLun.t]l iy J.Iu,‘ female of the natural size.—3. The head
magnified.—4. The tail also greatly enlarged.









48 ENTOZOA FOUND IN MAN.

surface, and of the circumstance of its having been
found in the bronchial glands.

(Genus Anchiylostomum.

The anchylostomum is of an ashy
colour, and cylindrical shape; the
head is slightly tapering, and the
mouth presents the appearance of a
sucker, of horny texture, with a
large circular opening ; four teeth
are situated within the inferior
margin. The integument of the
body is transversely striated.

This entozoon exists in man, and
has been observed in Egypt, and also
at Milan ; the name which has been
given to the species 18 Anchylostoma
duodenale, its habitat being the
duodenum, and the jejunum.

The female 18 more numerous
than the male, and has been found
in the proportion of 3 to 1 of the
latter.

(Genus Strongylus.

The Hfl'l}l']if}!‘:g.'h'lﬁ is an entozoon of a {f}-’liudric."i.l
shape, which sometimes acquires a very large size,
and reaches to several feet in length. The species

t Tigure 11. Female Anchylostomum.—1. The worm of the
natural size.—2. The same worm cm1;~:idc1‘ub]}' unl:u‘gaed.—a, The
mouth.

—



















o4 ENTOZOA FOUND IN MAN.

affected by special worms ; for instance the cmcum
is infested by the tricocephalus, the rectum by the
oxyuris, the biliary passages by the distomum hepa-
ticum, and the urinary organs by the strongylus
g1gas.

Like the viscera, the other parts of the body
have their peculiar entozoa ; the trichina spiralis is
found in the voluntary muscular tissue, the ccenurus
1s found in the central nervous system, and the
cysticercus and the echinococcus are met with only
in natural or adventitious serous cavities.

This limitation of certain worms to certain regions
is observed with such regularity that it may be con-
sidered as the result of a general law.

The development and the propagation of entozoa
are influenced by various conditions, which are some-
times external, such as the geographical position, the
climate, and the seasons, and sometimes peculiar to
the individual affected, such as the age and the sex,

Of all the influences which bear upon the exist-
ence of entozoa, that of geographical position 1s the
most evident, and was even well-known to the
ancients. This question may be considered from
two points of view; 1. That there exist in certain
countries entozoa which are not observed elsewhere ;
2. That the number of persons affected by worms is
much more considerable in some countries than in
others.

The filaria medinensis is developed exclusively m
tropical countries ; the anchylostomum duodenale has,
as yet, only been observed in Italy (at Milan), and
in Egypt ; the teenia nana and the distomum hzma-
tobium have never been met with excepting in the





























































T4 ENTOZOA FOUND IN MAN.

Caarrer VI

THE TANIA SOLITUM.

Tae small intestine is the ordinary habitat of the

fio 181 teenia solium, but when the worm is
e very long it may even extend into the
large intestine.

The position of the worm is such
that its anterior portion is most
usually situated mnear the pylorus;
the head of the worm is imbedded in
the wall of the intestine, and it will
always be found in this position un-
less a considerable period has elapsed
after death before the body is exa-
mined.

This mode of attachment to the
intestinal wall explains why the ante-
rior portion, with the head, of the
teenia is never dislodged by the un-
aided efforts of the intestine, although
large-sized pileces are often expelled
spontaneously after their separation
from the head.

The tenia sohum, as 1s 1mplied by
its name, 1s usually single ; but cases
are occasionally observed, m which two, three, or

BB

' Tig. 13. Tewnia Solium Armata (of the natural size). Frag-
ments taken at certain distances between the head and the
posterior rings, in order to show the successive form of these
rings ; the order of the letters indicates their arrangement from
before backwards.





















THE BOTHRIOCEFHALUS LATUS. 81

been recorded in which two or more bothriocephali
have been expelled from the same individual ; and,
in the province of Nordbotten, in Sweden, where it
is endemie, this worm seldom exists singly, according
to Huss.

A frequent symptom of the teenia, namely, the
itching at the anus, is not usually caused by the
bothriocephalus ; for, although it may, in the case of
the latter worm, be produced sympathetically, like
the itching at the nose, it is much less shown than
the almost constant irritation which is dependent
upon the movements of the cucurbitini, when the
patient is affected with teenia.

The symptoms which especially denote the exist-
ence of the bothriocephalus are, according to Odier,
of Geneva, whose opportunities of observation were
very extensive, a tumid state of various parts of the
abdomen, irregular evacuations, nausea, vertigo, pal-
pitation of the heart, convulsive crying and sobbing
during the night, cardialgia, and fainting.

In the province of Nordbotten, Huss states that
the symptoms of bothriocephalus generally consist in
an unpleasant sensation of suction at the epigastrium,
especially when the patient is fasting, flatulent gur-
glings of the abdomen, and pain and tension around
the orbits,

The duration of the bothriocephalus does not
appear to be less than that of the tenia. Bremser
records a case of this parasite which came under his
notice, at Vienna, in a Swiss who had left his native
country thirty years previously.







ANCHYLOSTOMUM DUODENALE. 83

membrane is perforated by a small opening, through
which blood is freely effused into the intestine, which
usually contains a considerable quantity of this fluid.
The mucous membrane frequently presents a number
of these ecchymoses, which are flattened, livid, and
of a brownish colour ; they are caused by the accu-
mulation of the blood which is effused between the
mucous and the muscular coats of the intestine.
The anchylostomum, having penetrated into the sub-
stance of the intestinal wall, is lodged within the
cavity whence the blood is poured out.

According to the same author, the presence of
this entozoon produces ansemia, in consequence of
the small, but frequently repeated, hcemorrhage.
He also states that the disorder, which is known as
Egyptian Chlorosis, and which affects a large pro-
portion of the population, is due to this cause; but
this has not yet been sufficiently established.

This malady, which is probably peculiar to African
countries, attacks all classes of natives in Egypt.
It 1s characterised, in the less severe cases, by the
general pallor of the surface of the body, by pal-
pitation of the heart, by increased frequency of the
pulse, by lassitude upon the least exertion, and by
disturbance of the digestive functions.

Its progress is ordinarily rapid, and it gradually
goes on until decided marasmus is produced. The
patient becomes very wasted, and weak ; and cedema
of the lower extremities supervenes. The skin,
which in the natural state is very tawny, assumes a
pale yellowish or greenish tinge, and at the same
time it is shrunken and cold. The conjunctiva is of
a bluish white colour, and all the mucous structures,

G 2






THE ASCARIS LUMBRICOIDES. 85

expelled from these situations. It may also find its
way into cavities which possess a more or less direct
communication with the alimentary canal, or, In con-
sequence of the existence of a wound commumicating
with the intestines, it may reach parts which have
naturally no relation to the intestines.

The number of lumbrici which are present in the
same 1ndividual, at one time, is very variable ; very
often, not more than one or two, or from that number
to six or eight, are found ; whilst they are oceca-
sionally so numerous as tofill and even to distend the
intestine ; several cases are recorded, in which the
lumbrici amounted to two or three hundred.

Children are more subject to lumbrici than
adults, but these worms are rarely seen in children
of less than one year of age; towards the age of
three years these entozoa begin to become common.
Women are said to be more frequently affected by
them than men.

The ascaris lumbricoides is developed principally
in persons who are of weak, serofulous constitution,
in those who live upon food of a bad quality, or who
live chiefly upon legumes, fruit, and milk, or who do
not drink fermented liquids, such as beer, wine, &o.
The exact extent of the influence of constitution and
of diet upon the development of worms has not,
however, been yet determined.

The season of the year appears to exercise some
influence upon the development of the round-worms,
and most writers are agreed that these parasites are
especially common in autumn ; but this opinion has
been sometimes based upon the importance which is
attached to the use of fruits as a cause of the produc-
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Under conditions which have not yet been
satisfactorily determined, lumbrici may appear epide-
mically, or they may be endemically established in a
certain district. The writers of the last century
frequently refer to epidemics of fever or of dysentery,
connected with the presence of entozoa.

When we endeavour to ascertain the conditions
which determine the rarity of the ascaris lumbricoides
in some localities, and its frequency in another, or its
appearance in a large number of cases, epidemically
as it were, it is especially requisite to recollect that
this entozoon proceeds from an ovum, and that
this ovum, after it has been expelled with the
evacuations, must again enter the human intestine
before it can become developed. It is consequently
necessary to find out how the ovum is conveyed into
the situation proper for its development. This is
done, says Dr. Davaine, not by means of legumes,
nor of fruit, nor of bad diet, but through the medium
of the water which is used for drinking purposes.
The ova of the lumbrici are expelled with the evacua-
tions, which contain them in immense numbers.
These ova may remain in the waters of a marsh, of a
river, or of a well, during six or even more months
without undergoing any change ; the embryo which
becomes developed during this period is not set at
liberty until the ovum again enters the human intes-
tme. The use of a filter would separate the ovum
from the water ; exposure to a-high temperature
would kill it.

With these data, it will be possible to account for
the circumstance of these worms being 8o rare in

large cities, which have a properly regulated supply
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of water, as compared with the rural districts ; in
large towns the water is often passed through filters
before it is distributed to the inhabitants, whilst in
the country the unfiltered water of wells, and very
often the impure water of brooks or of marshy places,
forms the only means of supply. These wells or
brooks are frequently fed by the rain-water which
falls around the neighbouring houses ; and, as no
system of sewerage exists, the water which is used
for drinking purposes must necessarily become at
times, and especially after heavy rains, contaminated
with excrementitious matter, in which the ova exist.

Dr. Davaine’s opinion, with which I fully coin-
cide, serves to throw some light upon the cause
of the epidemics which occasionally prevail in large
armies during a campaign. It will also serve to
explain the reason why negroes who are not over-
delicate in their habits, and who drink the water
which they obtain from any source nearest to their
habitations, are so frequently affected with lumbriei,
whilst the Europeans who reside in the same country,
but who make use of fermented liquors imported
from abroad, of tea, and of filtered water, enjoy a
comparative immunity from these entozoa.

The age, temperament, and state of the health of
a person may have some influence upon the develop-
ment of lumbriei ; but it must be remembered that
they do not occur spontaneously, and that the ova
must be conveyed into the intestine before the lum-
brici can be developed there.

Generally speaking, when the lumbrici are not
very numerous, and when they still remain in their
usual habitat, they do not give rise to any pain, nor
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to any appreciable functional disorder ; but when, on
the contrary, they are present in large numbers, or
have passed out of the small intestines into the
stomach, or some other part, they occasion varied
derangements in the digestive, nervous and other
functions.

The symptoms which mark the existence of
lumbrici in the intestine are similar to those which
are indicative of other intestinal entozoa, and which
have been already detailed in Chapter III. There
are none which are peculiar to these worms, but those
which are most frequently observed are :—Colic 1n
the umbilical region, darting and tearing pains in the
abdomen, which is more or less distended, depraved
appetite, an increased flow of saliva, nausea, vomiting,
dysenteric diarrhcea, and itching at the nose.

The following phenomena may also be sometimes
observed :—Pufliness of the face, a leaden colour of
the eyelids, unequal dilatation of the pupil, feetor of
the breath, emaciation, and certain nervous symp-
toms, such as confused dreams, grinding of the teeth
and convulsive movements during sleep, wandering
pains in the limbs.

No one of these symptoms, taken separately, is
of much value ; but the joint appearance of several
of them affords almost conclusive evidence of the
existence of lumbrici in the alimentary canal.

Rosen states, in his work upon the diseases of
children, that one of the surest signs of the presence
of intestinal entozoa is the sense of relief which is
experienced after a draught of cold water has been
swallowed. Another author, Romans, states that the
existence of small red, projecting, isolated, points at
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the edges of the tongue is a pathognomonic charac-
teristic of the presence of lumbrici in the intestines,
The expulsion of the lumbrici or of their ova, either
with the dejections or by vomiting, is the only sign,
however, which can be regarded as decisive.

The secondary affections which are produced by
lumbrici are, like those resulting from teenia, very
varied ; sometimes they are strongly marked, and
they then become serious, and even mortal. This is
especially the case in countries where these worms
are endemic, and where they exercise a considerable
influence in modifying the characteristics of the other
disorders from which the natives suffer. Convulsive
attacks, speedily terminated by death, occasionally
occur, and these are so sudden and severe as to lead
to the suspicion of the administration of poison, until
a necropsy reveals the real cause. In the countries
referred to, lumbriel are so common that 1t 1s usual
to commence the treatment of almost every case of
acute disease by anthelmintics.

A considerable diversity of opinion exists amongst
writers upon the subject of entozoa, as to the extent
of the anatomical lesions which may be caused by
lumbrici, According to some, great laceration of the
mucous membrane of the intestine, and heemorrhage,
may result from the numerous and repeated bites of
these worms, but these extreme views are not sup-
ported by post-mortem appearances. The changes
which are observed after death do not generally
amount to more than increased vascularity of the
intestine, and diminished thickness of the mucous
membrane at various parts; these changes are pro-
bably produced by the local irritation which is caused
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by the worms ; upon rare occasions minute punctures,
swrrounded by a little red circle, have been found.

The lumbrici sometimes leave their usual situa-
tion either spontaneously, or in consequence of the
expulsive efforts of the intestine, out of which they
pass through either a natural or an accidental open-
ing. When they pass out through a natural opening
they find their way into a visceral cavity, or into
some excretory duct which communicates with the
alimentary canal, and when they emerge through an
adventitious opening they find their way into some
cavity which has no normal communication with the
intestines, or else they get into the substance of the
abdominal walls. In all of these cases, varied
symptoms and serious complications result.

If worms be found in any organ, upon making
a post-mortem examination, it is not to be always
concluded that they must have existed there pre-
viously to the death of the patient; as lumbrici live
for several hours after the death of the individual
who is affected by them, and their movements are
sufficiently active to admit of their crawling out of
the intestine along any passage where no actual
obstacle 1s offered to their transit.

Lumbrici which have passed into the large intes-
tines do not live there for any long period, and are
commonly discharged with the evacuations without
giving rise to any complications,

When they pass higher up the alimentary canal,
and enter the stomach, they are usually expelled by
vomiting ; their presence in this organ is generally

borne with difficulty, and it excites pain, nausea, and
vomiting.
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Lumbrici which have passed through the stomach
may be detained in the cesophagus; it is very pro-
bable, however, that they do not remain there long,
but that they are speedily ejected by vomiting.

If they have happened to get into the pharynx,
they produce great irritation, an uncomfortable sen-
sation of constriction, and efforts to vomit, by which
means they are commonly removed, unless they are
soon extracted by the fingers ; sometimes during the
patient’s efforts to vomit, they pass into the nasal
fose, and escape through the nostrils. Besides the
nostrils, the Eustachian tube, the frontal sinuses, the
lachrymal duct, or the larynx may serve as a tem-
porary refuge for the lumbrici, after their expulsion
from the pharynx,

The number of well-authenticated cases of the
entrance of lumbrici into the respiratory passages is
very limited.

In addition to the circumstance that it is of
mmportance to know that worms may occasionally be
introduced into the larynx during life-time, so that
prompt measures may be adopted for their extraction,
in any case in which their existence i1s suspected,
this fact is not without some value in a medico-legal
sense. Dr. Davaine quotes the case of a woman
who, although in good health on the previous night,
was found dead in her bed next morning; in the
course of a post-mortem examination, an ascaris
lumbricoides was discovered in the larynx, and the
question was consequently raised as to whether such
a worm could have entered the larynx during the
life-time of the deceased.

In one-half of the recorded cases of the intro-
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duction of lumbrici in the air passages, the compli-
cation occurred in children between the age of four
and ten years.

When a lumbricus has found its way into the
larynx, it may remain entangled there, or it may
pass beyond the glottis, and penetrate as far as the
trachea or even the bronchi.

If it be only entangled at the upper part of the
larynx, violent paroxysms of coughing, great anxiety,
screaming, and pains at the situation of the larynx
come on ; the suffocation becomes rapidly worse, and
death occurs at the end of a short period, unless the
worm be expelled during a fit of conghing. -

When it has passed beyond the glottis similar
symptoms are produced, but, as soon as the worm has
completely entered the trachea or the bronchi, and
has left the opening of the glottis free, the cough
becomes less violent, and the sense of suffocation is
less severe. The disorder continues, however ; the
voice is stifled or suppressed, as well as the cough ;
the patient places his hand up to his neck, as if to
indicate or to attempt to remove the obstacle which
opposes the free entrance of air into the lungs; the
dyspncea recurs at intervals, and is accompanied by
great mental agitation, vomiting, convulsions, and occa-
sional involuntary discharge of urine. Death finally
supervenes at a period which varies, according to
published observations, from a few hours to three
d?,ya, unless the worm be fortunately dislodged and
ejected during the coughing. The symptoms cease
almost immediately after the removal of the Worm,
either accidentally or by surgical means.

The diagnosis of the existence of a lumbricus in
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Lumbrici may occasionally pass out of the intes-
tine into the pancreatic, or the biliary ducts; it is
probable that in such cases the duct is more dilated
than usual, either in consequence of abnormal en-
largement, or else through some temporary cause,
such as the passage of a gall-stone down the biliary
duets.

Lumbrici which have entered the biliary passages
have been observed to be either contained partly
within the ductus choledochus and partly within the
intestine, or completely within the ductus communis
choledochus, or the gall-bladder, or in the liver, where
considerable changes of structure may have taken
place owing to the irritation produced by the worm
in that situation.

The presence of an ascaris lumbricoides in the
biliary passages gives rise to various lesions; it
occasions or it maintains dilatation, and sometimes
rupture, of the duct which it has invaded; the
dilatation may be either general, or else partial and
limited to the portion of the duet which is oceupied
by the worm, which then appears as if it were con-
tained in a special pouch. Neither the rupture of

. the duct nor the injury which is done to its internal
. surface, are attributable (as some say) to the suction
of the lumbricus, but are due rather to the impedi-
ment which 1s offered to the passage of the bile, or
else to the merely mechanical irritation which is
produced by the presence of the worm, and is similar
to that which would be caused by any other foreign
body in the same situation.

| Inflammation and suppuration usually oceur when
|I the worms have penetrated deeply into the biliary
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ducts, or into the structure of the liver. The pus
may be discharged through the dilated duct: or
when the abscess has no direct or large-sized com-
munication with the duct, the pus is retained, and,
mstead of the ascaris lumbricoides being contained in
an empty and ulcerated cavity, it will be surrounded
by a quantity of purulent matter. Sometimes the
abscesses are numerous, as is the case in suppuration
of the liver; these may communicate with each other,
or be scattered throughout the entire mass of that
organ, and they may become of considerable size, and
extend towards the lungs, with which or with the
the pleura a communication may be finally esta-
blished. It may also happen that one of these
abscesses may open externally, at the epigastrium, or
in the right hypochondrium, and thus afford a means
of exit to the lumbrici, whose passage through the
substance of the liver would not be suspected, if
it were not for the simultaneous escape of bile from
the wound.

The symptoms produced by the presence of lum-
brici in the biliary ducts are very variable ; and,
although the affection of the liver may attract atten-
tion, the cause of it is not usually suspected. The
most frequent symptoms which were observed in the
cases which have been recorded were those of acute
hepatitis, viz, pyrexia, pain in the hypochondrium,
jaundice, convulsions, vomiting, and diarrhcea ; these
symptoms were permanent in some cases, and came
on in paroxysms in others.

The entrance of lumbrici into the biliary ducts
must almost always be attended by grave conse-
quences, as the probability of their return into the
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intestine is very small, Should they find their way
back again into the intestine the real cause of the
inflammatory symptoms which they had produced
whilst in the ducts, might be suspected if the jaun-
dice and other symptoms had disappeared suddenly,
and if their disappearance had been accompanied, or
soon followed, by the expulsion of a round-worm,
either by vomiting or with the evacuations.

Lumbrici may also pass out of the intestine
through passages which are accidentally formed,
owing to gangrenous destruction or to ulceration of
a portion of the intestine. After their escape from the
intestine they may enter the cavity of the peritoneum,
or one of the abdominal viscera, such as the bladder,
or the substance of the abdominal walls, or some
adventitious cavity; or else they may arrive imme-
diately at the exterior of the body, if the perforation
of the intestine happen to communicate with a
fistulous opening externally.

When the worms escape into the peritoneal cavity,
peritonitis commonly supervenes, and the patient
dies very shortly. The absence of these results in a
few cases which have been recorded was most pro-
bably due to the circumstance that the lumbricus
did not pass out of the intestine into the peritoneum
until after the death of the persons in whom they
were found upon a post-mortem examination.

When the lumbrici traverse the abdominal walls
after leaving the intestine, they usually emerge at
some point near to the umbilicus ! or to the groin ; the

! The cases in which lumbrici have issued through the abdo-
minal wnl}a near thfa umbilicus have most frequently occurred in
young children, a circumstance which serves to show the connec-

5|
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nence of the communication between the abscess and
the intestines.

In the third class may be included those cases in
which the worm does not reach the purulent abscess
until after an external opening has been formed.

The cases which belong to the first class are rare.
It has been attempted to explain them, upon the
supposition that the lumbricus traverses the walls of
the intestine by the division of the fibres which sub-
sequently contract and close the opening through
which the worm effected its passage. The absence of
foecal matter in the tumour which contains the worm
may be explained in another way; a small ulceration
may exist in a part of the intestine which is either
not invested by peritoneum, or 1s attached to the
abdominal walls by adhesions; the lumbricus may
become entangled in this ulceration, and be conveyed
mto the neighbouring parts by following an oblique
direction, similar to the course of the ureter between
the coats of the bladder. It is said that in these
cases the patient experiences in the tumour a pecu-
liar quivering, pricking, or tingling sensation, and
that crepitation may be felt upon a manual examina-
tion of the affected part. The symptoms, progress,
and treatment of the tumour are similar to those of
ordinary abscess.

The cases belonging to the second class are much
more frequent, and have generally an evident con-
nection with some primary lesion of the intestine :
'bhe;r usually occur in the inguinal or in the umbilical
region. When the tumour is opened, spontaneously
or by a bistoury, a means of exit is given to pus,
foecal matter, and worms which may be discharged
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observed once, or twice at the most ; 3. Intestinal or
hydatid worms which had wandered from their usual
habitat ; and 4. Vermiform bodies which were not,
perhaps, living animals, but were fibrinous concretions
formed in the urinary passages, or insects, or the larvee
of insects which had accidentally fallen into the urine.

The strongylus gigas, which has been frequently
observed in the dog, horse, ox, and some other ani-
mals, usually inhabits the kidney both in them and
in man ; it is probable that it at first occupies the
calyces or the pelvis, and it is seldom found in the
ureter, or in the bladder; only one kidney is com-
monly affected.

It rarely happens that there are more than two
strongyli in the same person, and generally only one
is met with.

The existence of a strongylus in the kidney gives
rise to serious functional derangements; the sub-
stance of the organ is gradually destroyed, and the
vessels which, for a variable period may resist the
destructive process, are subject to frequent heemorr-
hage. The worm is usually involved in a sanguinolent
mass, and a large tumour is formed by the renal
capsule, within which the sanguinolent, or sometimes
purulent, fluid and the strongylus are contained ;
when the fluid consists chiefly of pus, the entozoon
loses its ordinary red appearance, and assumes a
whitish colour. The capsule of the kidney becomes
misshapen and thickened, besides undergoing further
changes which are not yet understood.

The kidney, which is situated upon the healthy
side of the body, acquires a bulk which is much
greater than the normal size; this alteration being
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doubtless due to the circumstance that the function
of eliminating the urine is transferred, and almost
entirely limited, to the unaffected kidney:.

According to the cases which have been observed,
a peculiar undulatory movement which is felt only in
one renal region, is diagnostic of the presence of the
strongylus gigas. Sometimes these movements pro-
duce violent pain in the loin; and, as long as the
ureter remains permeable, sangninolent or purulent
urine is voided. When it has escaped into the ureter,
it causes retention of urine and enlargement of the
kidney ; when it has arrived into the bladder, it
gives rise to various complications analogous to those
which are caused by the existence of other foreign -
bodies in this viscus.

Many of these symptoms resemble those which
are present in cases of renal caleuli;: but, as
Dr. Davaine observes, the diagnosis may be com-
pleted, in a suspected case of strongylus, if the ureter
remains permeable, by a microscopical examination
of the urine, which may lead to the discovery of the
ova of the entozoon. These are of an oval shape
and brownish colour, and are very abundant : they
measure 1gggth of an inch in length, and about half
of this in breadth.

When the nature of the ova has been fully
detemz;ined, and the symptoms of a foreign body in
the kidney or in the bladder also show that g
strongylus exists in one of those viscera, incision into
i-',he kidney will be indicated when it is in that viscus,
if : the worm cannot be dislodged by diuretics, and it
will be advisable to remove the entozoon from the
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In Europe no entozoon is known which has i!}ﬂ
normal habitat in the blood-vessels of man; but m
Egypt a trematode worm, discovered in 1851, and
belonging to the genus Distomum is frequently found
i the abdominal veins.

It exists in the portal, mesenteric, splenic, intes-
tinal, and visceral veins ; it does not appear to pro-
duce any serious disorder of the principal trunks of
those vessels, but it causes grave complications when
it is contained in the capillaries of the mucous

membrane.

When this hematozoon (the distomum heemato-
bium) is situated in the vessels of the walls of the
bladder, it gives rise to marked structural lesions.
The mucous membrane is swollen, and is studded
with numerous cireumscribed spots, considerably
injected with blood, which is also extravasated in
large quantity, or the membrane is covered with
tenacious yellowish masses of exuded mucus, in
which the ova of the worms are imbedded. In more
advanced stages, the exudations and partial ecchy-
moses are increased in size and in number ; and the
discoloured elevations, together with the extravasated
blood, frequently form a soft coat, which is so firmly
connected with the mucous membrane, that when it
18 detached part of the membrane is removed with
it. The ova of the worms sometimes give a sandy
appearance to the urine,

The mucous membrane of the ureter, and in
some rare cases that of the pelvis of the kidney also,
are affected similarly to the corresponding investment
of the bladder; and the aggregation of the ova,
exudation corpuscles, and erystals of uric acid, forms
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a soft adherent coating, of a dark colour, and rough-
ened feel. As a result of this thickening, stricture
of the ureter occurs, and is followed by dilatation
above the contracted portion of the tube, and reten-
tion of urine. The kidney is usually swollen and
filled with blood; and is subject to fatty degeneration
after the disease has lasted for some time. Pyelitis,
and fan-like dilatation of the renal pelvis and calices,
with atrophy of the substance of the kiduey, some-
times supervene. The aggregation of the ova occa-
sionally serves as the nucleus of depositions of gravel,
and of calculi, consisting chiefly of lithic acid.

Changes of structure similar to those described in
the bladder take place when the intestinal mucous
membrane 1s affected by heematozoa.

The trunk of the portal vein 1s sometimes found to
be filled with mature distoma, and their ova are even
contained in the liver; under such ecircumstances,
the texture of the liver is considerably altered, and
hepatic abscesses are formed.

When there is hcematuria without any evident
cause, and when the general symptoms of an affection
of the bladder, or kidney, have attracted attention,
an examination of the urine, for the ova of the
distoma, will often afford certain proofs of the
existence or of the absence of these worms.

Our present state of ignorance concerning the
manner in which heematozoa are developed and
transmitted, does not admit of our ascertaining the
means of preventing their invasion. With respect
to the curative treatment which should be adopted,
little is known; empyreumatic or fetid remedies,
such as turpentine and assafeetida, would most pro-
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liable to the attacks of vesicular worms, which have
not been met with in the synovial cavities, or in the
peritoneum, in man, unless they happen to have
reached the latter cavity accidentally, owing to the
rupture of a cyst situated in one of the abdominal
viscera.

The cavities in which vesicular worms have been
observed in a free state in man are the cerebral
ventricles, the arachnoid membrane, the chambers of
the eye, the pleura, the pericardium, and the tunica
vaginalis testis.

Although this enumeration suffices to show that
vesicular worms may live in a free state in most of
the natural serous cavities, they are not very often
found in these sitnations, especially in man ; and it
is, in fact, in the parenchymatons organs that they
most frequently make their habitat; they are, how-
ever, separated from the tissue composing these
viscera by an adventitious pouch or cyst, whose
structure is analogous to that of a natural serous
membrance.

In whatever part of the body the vesicular worms
may be developed, they possess no action upon the
viscus in which they are contained except indirectly,
through the medium of the membrane which encloses
them, and this action presents no difference, whether
they are contained within a natural or an adventitious
cavity, as the effects produced by these entozoa are
only those which result from compression.

The lesions which are produced by the existence
of hydatids in man will be first discussed ; and,
subsequently, those which are produced by the
presence of cysticerci.
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The substance of the hydatid is homogeneous,
friable, elastic, destitute of fibres or cells, and ana-
logous in its appearance and consistence to the boiled
white of an ege. This substance constitutes a mem-
brane which is arranged in stratified layers ; these
layers, which are extremely fine, are evident, even in
the smallest hydatids, upon a microscopical examina-
tion, and form a distinctive character of this patho-
logical product.

Although they are smooth and even externally,
hydatids often present numerous nrregularities on
their internal surface. The smallest hydatids are
constituted like the largest, as regards their walls ;
and if they are not very small, the existence of a
central cavity can also be ascertained. The cavity
contains a more or less abundant liquid, which is
ordinarily serous and limpid. It is lined, in the
fertile hydatids, by a special membrane (the germanal
membrane), from which the echinococel arise.

Sometimes several small hydatids are found in
company with a large one, to which they are external,
and, more frequently still, a large hydatid encloses
several smaller ones, which float freely within its
cavity ; or numerous small ones may be found adhe-
rent to either the external or the internal surface of
a large one. These hydatids arise, like buds, from
the substance, or on the surfaces, of the envelopes of
the parent hydatid, form elevations upon these sur-
faces, and after growing and becoming hollow, are
finally detached.

Those hydatids which are much distended by fluid
possess remarkable elasticity, so that the least shock
to any part is transmitted through the whole mass,
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and occasions a peculiar, prolonged trembling motion,
which, in some cases, forms a means of diagnosis of
this class of tumours.

The periods during which the hydatids live is
uncertain, but it is probably rather long, as even in
tumours which are of considerable duration, some of
the hydatids may be found to be unaltered ; more
frequently, however, they will be found to have
undergone some changes. The echinococei which
they contain may almost entirely disappear, and the
hooklets which remain will then furnish the only
indication of their previous existence ; the membrane
of the hydatid may have lost more or less of its
transparency and of its homogeneity, in consequence
of the development of apparently fatty granules in
its substance ; the membrane may also have become
collapsed, but the liquid which it contains usually
preserves its limpidity ; sometimes the membrane is
ruptured, and its cavity is then completely effaced.
It may also happen that all the hydatids contained
within a cyst lose their fluid simultaneously; the.
vesicles then collapse and are folded together, whilst
the cyst undergoes a proportional contraction, until
eventually the latter only contains the membranes
folded together, like the petals of a poppy enclosed
within the calyx.

The substance of the hydatid resists absorption
or total transformation for a very considerable period ;
8o that even in the oldest hydatid tumours there may
be found membraneous shreds and the hooklets of the
echinococci, which afford evidence of the primitive
character of the tumours,

As has been already mentioned, the hydatids
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which are developed in parenchymatous viseera are
enclosed in a cyst which isolates them from the
swrrounding tissues. This cyst is formed by the
areolar tissue of the viscus in which the vesicular
worms are contained, and does not appear to differ
from that which becomes developed around any
other foreign body in a similar situation; it
presents certain differences of structure which bear
an evident relation to the nature of the viscus in
which it originates ; thus, for example, it is thick and
firm in the liver, but very delicate and of only slight
consistence in the brain.

The hydatids which are developed in a natural
serous cavity have no special pouch, and the reason
for this is, doubtless, that they find in the membrane
which lines such cavities conditions of structure ana-
logous to those of areolar cysts.

The walls of hydatid eysts are composed of areolar
tissue, which is more or less condensed, and arranged
into layers which may be separated into strips of
variable size, but not into distinet tunics.

Besides the differences which these walls present
according to the various organs in which they are
situated, other differences may also be observed
which bear a relation to the age and to the natural
growth of the bodies which they contain. The thick-
ness of the walls increases in proportion to the size
which the tumour acquires, and, still more perhaps,
in proportion to the duration of the tumour. Although
it is thin and simply areolar at first, the cyst becomes
subsequently strong and dense, and, at a still later
period, it acquires the consistence of fibrous tissue, or
even of fibro-cartilage. Cretaceous deposits may be
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frequently found scattered throughout the substance
of old cysts ; these deposits have a bony appearance,
and are composed of phosphate, together with a
small proportion of carbonate, of lime. They do
not invade the walls of the tumour in an uniform
manner ; sometimes the walls are thin and almost
transparent in certain parts, and thick and fibro-
cartilaginous in others; whilst in other instances,
again, they may have become almost completely
osseous. As has been pointed out by Dr. Budd,
there is a greater tendency to the deposition of earthy
matter in the cysts which occur in old people than n
those which occur in younger persons.

The cyst may become united to the adjacent
parts, sometimes by very loose areolar tissue, with
blood-vessels ramifying in it, and sometimes by con-
densed fibrous tissue, which forms firm adhesions,
which can only be destroyed with much difficulty.

When the hydatids are developed upon the sur-
face of an organ, in the sub-serous areolar tissue, it
may happen that the cyst pushes aside the serous
membrane, by which it is partially invested, and that
it only remains held in relation with its point of
origin by a more or less elongated and slender stalk,

The internal surface of recent hydatid cysts is
white, and smooth, and resembles, to a certain
extent that of a serous membrane ; in old cysts, it is
roughened, and covered with thick exudations, whilst
the vessels sometimes present a varicose appearance,
or are surrounded by sanguineous effusions.

The hydatid cyst is generally of a globular form,
and either smooth, or irregularly nodulated, but it is
rarely composed of distinet cells ; this latter appear-

K
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ance may result from the fusion of several cysts.
When the hydatid pouch is multilocular, in conse-
quence of the obstacles which are opposed to its
uniform increase in size the hydatid, if it is entire,
sends prolongations into the various cells, as has been
pointed out by Cruveilhier.

In Man, a cyst frequently encloses several
hydatids ; their number may be very considerable,
amounting sometimes to beyond a thousand. When -
the hydatids are very numerous, the tumour always
attains to enormous dimensions.

When the cyst only contains a single hydatid, the
latter usually completely fills it up, and lines its
walls ; when it contains several, some fluid in which
the hydatids float is found within its cavity. This
fluid is either transparent and limpid, like that which
exists in vesicles, or it may be variously coloured,
turbid, and thick.

It has already been stated that hydatids have a
limited existence, and that they are sooner or later
destroyed, together with the echinococei which they
eontain, This destruction is probably caused by the
action of the pouch which encloses them ; at any
rate, the eutire mass of the tumour presents morbid
changes which do not appear to commence with the
hydatids themselves.

When the vesicular worm is solitary, or when,
being multiple, these worms have their vesicle
attached to the cyst without the interposition of
fluid, a substance of a tubercular or fatty appearance,
and which is semi-liquid and viscid, or thick and firm,
is deposited in layers upon the internal surface of the
cyst; this substance accumulates, and completely
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cases which are recorded of hydatid tumours con-
taining several cells separated from each other by
imperfect septa are not very rare, and these cells
may have been produced by the wnion of several
cysts, whose walls have been perforated at the point
of contact.

Hydatids exist principally at the middle period
of life, being most common in persons from twenty
to forty years of age ; they are almost unknown in
young children.

They do not appear to be of more frequent occur-
rence i one sex than in the other.

It i1s not conclusively known whether various
- occupations have any influence upon the frequency of
vesicular worms ; it has been remarked by Dr. Budd
and Mr. Busk, of the “ Dreadnought” hospital-ship,
that hydatids are apparently very rare amongst
sailors, and it is possible that the diet of seamen,
which consists for the most part of salted provisions,
may be unfavourable to the development of these
entozoa.

According to Dr. Budd, the poorer classes in
England are more often affected with these worms
than the rich are; and he thinks that this circum-
stance may be accounted for by the fact that the poor
live in damp, badly-drained houses, and that their
diet is less nourishing and composed chiefly of vege-
tables. It is well known that hydatids are very
common in sheep and in cattle which graze in marshy
pastures, and especially during rainy seasons. The
influence of diet upon the production of vesicular
worms is therefore tolerably manifest, but its mode of
action is as yet almost completely hidden in obscurity.

.
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ment is evidenced, either because the viscera yield
gradually to the pressure and are displaced, or
because they become to some extent accustomed to
the presence of the tumour, owing to its slow
development.

When the tumour has attained to a certain size,
varying according to the conditions of the individual
case, and presses upon an organ through which the
animal fluids or the alimentary substances pass, such
as the urinary organs and the intestines, serious
complications and even death may supervene, in con-
sequence of the impediment which is presented to the
natural course of the contents of these passages. If
the healthy function of the organ which is affected is
necessary to the existence of the patient, or if the
function of this organ cannot be replaced by another,
as happens with respect to the kidney, for example,
the general health is disturbed, and the patient
becomes weak and emaciated. Fever, diarrheea, and
colliquative sweats come on, and death occurs without
its being possible to assign it to any other cause than
to the destruction of a funection which is necessary
for the maintenance of life.

In other cases, which are undoubtedly more
common, some intercurrent affection, pneumuni& more
often than any other, carries off the patient before
the complications just enumerated have made suffi-
clent progress to cause death.

The hydatid cyst is not painful, of itself ; and 1t
is not a rare thing to find, upon making post-mortem
examinations of persons who have died from some
other disease, cysts which had never been even
suspected during the lifetime of the individuals.
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When the cyst is large, or when it is situated
close to the pleura, the cavity of the latter is gene-
rally destroyed, and the serous folds are united
together by firm adhesions. In consequence of the
obliteration of the cavity of the pleura, the cyst may
find its way towards the surface, and open either
through the thoracic or the abdominal parietes, or
through the diaphragm.

The hydatids may also escape, through the per-
foration of the bronchi; and the eyst may thus
be emptied, and a cure effected.

The cavity which remains after the total expul-
sion of the hydatids is contracted and cicatrised ; it
is usually single, and there does not commonly exist
in it, as in tuberculous cavities, any tendency to
the formation of new and analogous pathological
products.

If the hydatid tumour is very large, or of long
previous duration, 1t is only emptied gradually, on
account either of the induration of its walls, or of
the nature of its contents. The patient, becoming
exhausted by the sympathetic fever, eough and
expectoration, or by some intercurrent affection,
probably dies before the pouch is completely closed.

Hydatids situated in the lungs may also open into
the pleura or the pericardium, but this termination is
exceedingly rare in consequence of the strong adhe-
sions which usually take place between the folds of
which those membranes are formed. Death invari-
ably follows the discharge of the contents of the cyst
into either of these cavities,

The duration of hydatid tumours developed in
the respiratory organs is always considerable. In
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The hydatids which are expectorated whole are
generally small, or they may be expelled in frag-
ments of variable size, collected into a little ball :
echinococel, or their hooks, can sometimes be detected
amongst these fragments. The expectoration of the
contents of the cyst recurs at irregular intervals,
usually of several days, and sometimes of several
weeks ; when they are discharged in large quantity,
urgent symptoms of suffocation, which may even
endanger the life of the patient, supervene.

The extent of the time which is requisite for the
expulsion of hydatids from the lungs varies in pro-
portion to the size of the cyst, and probably also
according to the consistence of its walls ; the expul-
sion of the hydatids may occupy a period of many
months.

The physical signs of hydatid tumours of the
lungs are evidenced in a ratio to their volume,
number, and situation. An enlargement of one or
both sides of the chest, and of the-intercostal spaces,
may be observed, together with displacement of the
heart or of the liver, dulness upon percussion over a
certain extent of the chest, and absence of the respi-
ratory murmur, upon auscultation. The chest is
partially deformed, in a manner which is not usual in
pleuritic effusion ; and fluctnation may be perceived
when the cyst becomes superficial.

Hydatids of the organs of respiration have been
seldom detected unless when they have had some
external communication ; and in the majority of the
cases which have been recorded, the symptoms were
supposed to be due to pleuritic effusion. The long
duration of the disorder, the signs of extensive
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surface of the liver press forcibly against the dia-
phragm, and, indirectly, against the lungs ; the liver
also extends lower down than in the healthy con-
dition, and may even be felt below the borders of the
false ribs. The lung may be pushed up as high as
the third, or even the second, rib, without perforation
of the diaphragm ; great dyspneea, and several of the
physical signs of effusion into the pleura result from
~ this abnormal condition, and their constant occur-
rence accounts for the fact that the majority of such
cases have been mistaken, during the life-time of the
patient for hydrothorax or pleurisy.!

The diagnosis of these tumours must always be
very uncertain, but it may be sometimes possible to
distinguish them when symptoms have been observed
similar to those which are produced by hydatids
situated in the pleura, or at the base of the right
lung, and when, in addition, the liver extends lower
than usual. In some cases, also, luctuation or even
hydatid-trembling may be felt below the edges of the
inferior ribs, so that the nature of the affection would
then be no longer doubtful.

Cysts which are developed in the part of the
liver which is nearest to the lungs occasionally per-
forate the diaphragm, either by their pressure, or as
the result of some violent effort of the patient, and

! As an illustration of the displacement of the thoracie
viscera which results from the presence of hydatids in the left
hypochondrium, a case may be referred to, in which, owing to the
development of a eyst in the spleen, the heart was pushed up as
high as the third rib, and the lung, which was scarcely larger
than the closed hand, was pressed towards the roots of the
bronchi ; the diaphragm, which was considerably raised, was not
perforated.
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level of the last dorsal, or of the first lumbar, vertebra,
are usually characteristic symptoms of aneurismal
tumours in this region,

Notwithstanding these signs, which are suffi-
ciently distinctive in many cases, there are some
cases in which the diagnosis presents the greatest
difficulties. These difficulties especially arise when
the growth of the tumour has been more rapid than
is usual, when it is accompanied by pain and febrile
symptoms, when some peculiar circumstances, such as
external violence, have modified its progress, when by
the pressure exercised upon the biliary ducts, the
portal vein, or the vena cava, the tumour has pro-
duced either jaundice, ascites, or cedema of the lower
extremities, or when several cysts give an uneven
character to the enlargement in the hypochondrium ;
but in all of these cases, if the hydatid-trembling should
be absent, an exploratory puncture with a capillary
trocar, when it can be resorted to without danger,
would decide whether the affection proceeded from
hydatids, or not.

Hydatids are much less common in the spleen
than in the liver ; and they generally co-exist with a
similar disease in the latter organ, or in some other
region of the abdomen. They are usually developed
in the sub-peritoneal areolar tissue, or in the vicinity
of the spleen, and only invade the spleen subse-
quently, although they may also originate in the
interior of the substance of that organ. They have
thinner walls than those which are situated in the
liver ; and the surrounding substance often remains
healthy. The mode of their development, the size
to which they attain, and the changes which they
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When these cysts have attained to sufficient
magnitude, they can be felt through the abdominal
parietes ; they might then be mistaken for cancerous
tumours, or for enlarged mesenteric glands, but,
unlike these, they do not, for a long period, occasion
either pain, functional derangements, or constitu-
tional disturbance.

If they do not eventually, either through an
aceidental complication or as aresult of their position,
give rise to an acute and mortal affection of some
adjacent organ, they always terminate by the produc-
tion of such serious functional disorder that the
patient becomes emaciated, falls into a decline, and
dies.

Hydatid cysts of the liver, or of the other
abdominal viscera, not infrequently open into the
neighbouring serous or mucous cavities, in consequence
either of external violence, or of some excessive effort
on the part of the patient, or of great distension of
the cyst.

When an hydatid cyst opens into a large serous
cavity, the immediate inflammation which follows
progresses very rapidly, and always leads to the
death of the patient. This accident has been known
to destroy lLife in a few hours, whilst, in other cases,
death did not occur for several days ; the difference
in the course of the affection may be accounted for
by the relative size of the perforation, and the quan-
tity and nature of the fluid which is effused.

The sudden subsidence of an abdominal tumour,
sometimes preceded or accompanied by a sensation
of internal rupture, the coincidence of violent pain,
and the signs of peritonitis or of pleurisy, would
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This accident usually brings on a favourable
termination of the affection.

Hydatids situated in the abdominal viscera some-
times open spontaneously through the parietes of the
abdomen ; the vesicles and the matter contained in
the cyst are discharged through the external aperture,
and complete recovery may result. In other cases
the fistula closes and is subsequently reopened, or the
tumour establishes a new communication with the
mtestines.

CaAaPTER XXII.

HYDATIDS SITUATED IN THE TRUE PELVIS.

AvrrOUGH the yielding nature of the parietes of the
abdomen, and the ready displacement of the viscera
contained within it, allow hydatids to grow to a large
size without the production of any complications, the
same is not the case when hydatids are developed in
the true pelvis; the resisting character of its walls,
which prevent the displacement of the viscera, gives
rise to compression of the pelvic organs, and, as soon
as the tumour has acquired a moderate size, to very
serious affections.

The hydatids in the pelvic cavity are usually
developed in the areolar tissue which invests the
various viscera. In the male they have no other
primitive seat ; but in the female a cyst which has
been developed in the ovary may extend into the
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this so far as the uterus is concerned. Tt is also very
rare, owing to the nature of the walls of the pelvis,
for a hydatid cyst to open externally.

The relative depth at which the cyst is situated
is the principal circumstance which modifies the
severity and time of appearance of the complications
produced by its growth ; and the extent of the
adhesions which it forms, and which prevent its
rising towards the abdominal cavity, is also mot
without some influence upon the symptoms.

Hydatids in the pelvis could scarcely be mistaken
for abscess in that region ; they might more readily be
confounded, in the female, with a sanguineous tumour,
but the formation of the latter is ordinarily accom-
panied by general indisposition, by menstrual de-
rangements, and by pains, which is increased upon
pressure, in the lower part of the abdomen.

Fibrous and cancerous tumours may be distin-
guished by their consistence, from hydatids, and, in
the case of cancerous tumours, by the peculiar
cachexia also.

In the majority of cases, an exploratory puncture
will be necessary to establish the diagnosis; the dis-
charge of the hydatid liquid, and of the hooklets of
the echinococei, or of some portion of the vesicular
worm, would, of course, at once decide the character
of the affection.

When the cyst has reached a large size, it may
cause a projection above the pubis, and be recognised
by means of palpation and percussion ; and, at the
same time, a rectal or vaginal examination may lead
to the discovery of a smooth, round, and painless
tumour in the pelvic cavity.

S P —
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be formed by a cyst which possesses strong walls,
and is roughened, and of a yellowish colour upon its
mternal surface.

Hydatid cysts of the kidney may exist for a long
time without producing any organic lesions, but they
almost invariably terminate by the production of
inflammation and ulceration of the surrounding parts,
which are finally perforated ; sometimes they open
at the surface of the body, in the lumbar region,
and sometimes they form a communication with the
intestine ; they also occasionally penetrate the cavity
of the chest, and open into the bronchi. According
to the situation at which the cyst opens, the hydatids
are discharged through a lumbar fistula, or are
expelled with the evacuations, or are expectorated
during the fits of coughing.

More often, however, hydatid cysts of the kidney
contract adhesions with the walls of the pelvis of the
kidney, and open into its cavity. The smallest
hydatids, and pieces of the larger ones, together with
some of the serous or sero-purulent fluid contained
in the cyst, are then passed with the urine. When
this termination ocecurs, there is pam in the renal
region, and sometimes retention of urine, caused by
the obstruction which results from the entanglement
of the hydatids in the pelvis of the kidney, in the
ureter, or the urethra; the ureter becomes, after a
time, considerably dilated.

The hydatid cysts in the kidney which are still
unbroken do not ordinarily give rise to any compli-
cations or to any inconvenience, beyond that which is
attributable to their bulk. When they have opened
into the calices, or into the pelvis of the kidney, the
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grave than that of renmal tumours formed as a con-
sequence of pyelitis. The hydatid cysts of the
kidney have, like those which are developed in other
organs, a great tendency to perforation, and to con-
traction after they have been completely emptied of
their contents ; so that the cases of recovery after
the evacuation of the hydatids through the urinary
passages, are not very rare, but it cannot be previ-
ously determined, in any given case, whether such a

complete discharge of the contents of the cyst will
take place, or not.

CHAPTER XXIV.

HYDATIDS SITUATED IN THE SUPERFICIAL PARTS
OF THE BODY AND IN THE BONES.

Hyparips are very seldom developed in the super-
ficial parts of the body, and more rarely still in the
extremities ; they are equally infrequent in the
organs which are placed superficially, such as those
of the face, and the external organs of generation.
Dr. Davaine gives an account of about forty cases
which he has collected from various sources. Of
these, eight occurred in the orbit, one in the lachrymal
gland, and one in the eyelid ; two cases are recorded
of hydatid cysts in the canine fossa, one in the lower
jaw, and one in the tonsil; seven cases, of which
three appear to have been connected with the thyroid
gland, were observed in different parts of the neck ;
thirteen occurred in the parietes of the body, and
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It is smooth upon its internal surface, at least in
its earliest stages, and consists of a delicate mem-
brane, which is distinet from the surrounding bony
tissue ; upon the bony tissue may be observed digital
depressions, which are caused by the pressure of the
hydatids, and are analogous in their appearance to
the little depressions which are seen on the internal
surface of the cranium.

The cyst undergoes modifications in form which
bear a relation to the obstacles which are opposed to
its growth in various directions ; and it also under-
goes modifications of structure which are similar to
those observed in hydatid cysts in other parts of the
body. The bony walls which enclose it acquire, at
first, an increase in size proportional to that of the
hydatid pouch ; they are distended, and become
thinner, so that the portion of the bone in which the
hydatids are contained forms a swelling of uniform
dimensions ; at a later period, those portions of the
bone which are thinnest are absorbed, and the cyst
comes into contact with the soft parts which 1t
encroaches upon as its development continues, and
finally the neighbouring organs are seriously affected,
owing to their compression or displacement.

The hydatids which are situated in the cramial
bones give rise to the same complications as are
produced by cystic tumours developed in the brain ;
hydatids contained in the walls of the orbit cause
protrusion of the eyeball, and loss of vision; and
those which are developed in the long bones may
eventually invade an articular cavity and produce
severe arthritis.

Hydatids in bones are usually painless at the
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Cuarrer XXV,

THE MEDICAL AND SURGICAL TREATMENT OF
HYDATID TUMOURS.

THE efficacy of the various plans of medical treat-
ment which have been adopted in the case of hydatids
is very uncertain; but further trial is necessary
before we ought to condemn, as useless, the different
remedial agents which have been suggested by
different observers.

With regard to prophylactic treatment nothing
can be regarded as satisfactory until our knowledge
of the mode of transmission of hydatids, and of the
circumstances which favour their development in the
human body, is more certain than it is at present.

Upon a consideration of the nature, and of the
situation of hydatids, it 1s evident that the remedies
which ought to be administered for their destruction
are such as are soluble in the animal fluids, and which
might, by their solution and absorption, get into the
circulation, and thus be brought into contact with
the hydatid cyst, into which they might penetrate by
endosmosis ; it is also requisite that these medicinal
substances should act poisonously upon the hydatids,
but not upon the human organs.

Baumes has published several cases which tend to
show that calomel possesses some efficacy against
hydatids ; but several other authors state that they
have employed this remedy unsuccessfully in cases
where the existence of hydatids was proved by
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Sulphuretted baths might be tried, with advan-
tage in some cases. The medical treatment of
hydatids is of more certamn value when the tumour
produces various complications, such as the inflam-
mation and suppuration of adjacent organs; and
blood-letting, leeches, baths, and eataplasms may then
be usefully employed, according to the nature of the
individual case. Under special circumstances some
internal remedies may also be resorted to; such as
narcotics to allay the paroxysms of coughing which
are caused by the passage of the contents of the cyst
into the bronchi, and turpentine when a cyst deve-
loped in the kidney has opened into the pelvis of
the kidney.

Electricity has been suggested for the purpose of
destroying hydatids, and in one case, of which the
particulars were communicated by Guérault to the
Société de Chirurgie of Paris, this method was suc-
cessful. In this case, Dr. Thorarensen, of Iceland,
introduced long, fine steel needles into the tumour,
at its two opposite extremities, and through these he
transmitted a series of electric shocks. The cure
was prompt and complete ; the tumour gradually
subsided, and the hydatids, which were probably
absorbed, did not make any re-appearance.

Cold applied over the hydatid tumour during a
sufficiently long period to admit of its penetrating
the mass, might perhaps destroy the echinococei or
the vesicle which encloses them, and in this manner
prevent the further growth of the tumour, or promote

! Note sur la maladie hydatique du fois en Islande, et
I'emploi de l'electro-puncture i la destruction des Acéphalo-

cystes.— Gazette des Hipitaux, 1857.
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trocar, may give rise to serious, or sometimes mortal,
complications, owing to the escape of the h}rd&md
fluid into the cavity.

M. Boinet has pointed out certain precautmns,
by the adoption of which the escape of the hydatid
liquid into the abdominal cavity may be prevented.
When the canula is withdrawn from the cyst
through the opening in the abdominal parietes the
fingers of the left hand should be very carefully
applied at the spot where the trocar has been in-
serted, so as to press the abdominal parietes against
the cyst, and to keep it so closely in apposition with
the tumour that, when the canula is withdrawn from
the cyst, no interspace 1s left between it and the
abdominal parietes. These precautions having been
properly taken, the canula is to be withdrawn, and
the pressure 1s to be kept up during a few minutes
after its withdrawal, so that the small opening made
by the introduction of the trocar into the cyst may
be completely obliterated, and the escape of fluid
into the peritoneum be prevented ; the cyst is then
to be lightly compressed by means of graduated
compresses and of a bandage passed round the body.
The patient should be directed to remain in the
recumbent posture during thirty-six or forty-eight
hours after the operation.!

When it is necessary for the puncture to pass
through a large serous cavity, it has been recom-
mended by M. Jobert to leave the canula fixed in
the opening for twenty-four hours. In this manner

1 ¢ Praitement des tumeurs hydatiques du foie par les pone-
tions capillaires et par les ponctions suivies d'injections iodées,”
by M. Boinet. Paris, 1859,
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sions of the peritoneal surfaces are supposed to be
fully established, a second is made, extending into
the hydatid tumour, and the cyst is emptied.

The method of opening hydatid tumours by the
application of caustic has been known for a long
time, but it was only resorted to for the purpose of
evacuating the hydatid contents. Another more
important object may, however, be attained, namely,
the opening of a cyst situated in an internal organ
without the risk of effusion into the neighbouring
serous cavity. This operation is especially suitable
for the treatment of hydatids in the liver.

The caustic is applied repeatedly at intervals of
a few days, in order that the adhesions produced by
the inflammatory action which is set up may effec-
tually prevent the escape of the cystic contents into
the peritoneum ; if the eschars, upon their removal,
do not lay open the cavity of the cyst, the aperture
may be completed by means of incision or puncture.

The agents employed in this operation are caustic
potash, or the Vienna paste, which is a compound of
caustic potash with quicklime.

Dr. Davaine gives the details of twelve cases, in
which this plan was the only one adopted ; in six of
these a cure was effected ; in one the termination of
the case was not learnt, but as the tumour rapidly
diminished in size, and as no immediate bad results
followed, the patient most probably recovered ; in the
other five cases death occurred at a variable period,
ranging from a few weeks to a few months after the
performance of the operation. An examination into
these five cases of failure shows that in one there
were nervous complications altogether independent of




e - ¥ f 1 - 1 ate T
- - R e E 1 i = T - 1
L




180 ENTOZOA FOUND IN MAN.

The possibility of not producing adhesion between
the abdominal parietes and the tumour is a much
more serious objection. It appears probable, however,
that in those cases in which the application of the
caustic failed to procure adhesion, the want of success
was attributable either to the improper management
of the case, or to the circumstance that the opening
was effected too soon, by the additional employment
of a trocar and canula.

It 1s evident that, in order to procure sufficient
adhesion, the action of the caustic must extend to
the tumour itself, and that the number of applica-
tions must be proportioned to the thickmness of the
structures through which the perforation is to be
effected. In the successful cases detailed by Dr. Da-
vaine the average number of applications was four
or five, with an interval of one, two, or more days
between the applications of the caustie.

An incision into the cicatrix, or the removal of a
portion of it, before each fresh employment of the
caustic, will greatly accelerate the process, whilst it
will also, at the same time, enable the operator to
ascertain the extent to which the parts have been
destroyed.

Until recently, it was generally supposed that the
opening of a cyst situated in an internal organ, and
especially in the liver, would always lead to the death
of the patient ; and, although experience has proved
that this opinion is no longer tenable, the question
has been raised whether, in the case of a hydatid
tumour which does not give rise to any grave symp-
toms, nor to any inconvenience to the patient, it is
not preferable to postpone operative interference.







182 ENTOZOA FOUND IN MAN,

mation of an important organ, or of a large serous
cavity.

The state of the tumour, its situation and its
relations, and the condition of the neighbouring parts,
will guide the operator in the choice of the most
appropriate method of operation.

When the cyst contains a limpid fluid, and its
walls are thin and elastic, a simple puncture will
completely liberate the liquid if the hydatid be
single, and a cure may thus be obtained. Successive
punctures will be indicated when the tumour is of
very considerable size. If the hydatids be multiple,
a simple puncture will be insuflicient ; and the injec-
tion of aleohol, or of tineture of iodine, will form an
useful addition to the treatment.

It may be presumed that the hydatid is single, or
multiple, according to the relative quantity of fluid
which is withdrawn, as compared with the size of the
tumour previous to the operation.

If the tumour contains thick atheromatous matter,
and the remains of a large number of hydatids, and
if the walls are hard, cartilaginous, or osseous, a
large aperture should be made for the escape of the
cystic contents ; under these circumstances, puncture
with a good-sized trocar, incision, or cauterization
with Vienna paste should be employed. Suction by
means of a syringe, or drainage tube, and the injec-
tion of a full stream of water, or of an 1odised
solution, will constitute the treatment to be adopted
subsequently to the operation.

The age of the tumour, and in some instances the
age of the patient,—the cretaceous deposition ap-
pearing to be more frequent in old than in young
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of 1odine ; each of these methods furnished one case
of cure.

Most of what has been already said respecting
the different methods of treatment has reference
to the hydatid cysts developed in the abdominal
cavity, and especially in the liver ; in such cases the
danger of effusion into the peritoneum constitutes
the chief difficulty of any operation performed for
their removal. Puncture, or simple incision, may be
performed when the cysts are united to the abdominal
walls by adhesions ; but if there be no adhesions, it
will be necessary to leave the canula in the opening
after having recourse to puncture, or to gradually
destroy the coverings of the tumour, and to produce
the formation of adhesions by the application of
caustics.

When the ordinary signs of adhesion, such as
tumefaction, redness, &e., are absent, it is diffieult to
form a correct opinion as to whether any adhesions
exist between the cyst and the abdominal parietes.
Two methods of determining this question have been
sugoested.

In the first, the patient having been placed upon
his left side, a line is to be traced with ink along the
lower border of the liver or of the tumour ; then, by
causing him to repeatedly change his position, and
to make deep efforts of respiration, we may observe,
if there be no adhesion, variations in the relative
situation of the line traced upon the integument and
the position of the edge of the liver, or of the
tumour. ;

According to the second plan, the patient is to
be placed upon the side opposite to that on which
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hard and cretaceous, or if its contents have become
atheromatous, the opening must be made of a larger
size. The discharge of the matter through the open-
ing might also be assisted by the injection of a full
stream of water into the cyst, or by suction with a
syringe.

The second indication may be fulfilled by the
injection of various liquids, which possess an anti-
putrescent property. The decoction of barley, of
marsh-mallow, and of cinchona, warm water, wine,
alcohol diluted with water, chlorinated water, solution
of iodine, and bile, have been employed in different
cases.

The injection of fluids supposed to be capable of
destroying the vesicular worms, and of promoting
the gradual contraction and cure of the cyst, by
modifying the mature of its internal surface, has also
been resorted to. The liquids which have been
chiefly employed with this view are alcohol, bile, and
solutions containing iodine.

The 1odised injections have been used, after either
a simple puncture, or puncture and incision through
a cicatrix, or simple ineision into the tumour. The
quantity of the mjection would vary according to
the size of the cyst; and it should be composed of
tincture of iodine and distilled water, in equal pro-
portions, to which might be advantageously added a
small quantity of 1odide of potasstum.! The injection
should be allowed to remain in the cyst, which has,

! In two successful cases, operated upon by M. Aran, the
injection consisted of about one ounce and a half of tincture of
iodine, the same amount of distilled water, and thirty grains of
iodide of potassium.
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operation, and the patient was eventually cured.
In a similar case, under the charge of M. Richard,
the tumour was opened by means of a puncture, and
two drachms of pure alcohol were injected into the
cyst, after its contents had been discharged, and
before the canula was withdrawn ; acute pain was
produced, but it subsided after a few minutes;
the case progressed favourably, and in three months
afterwards no traces of the tumour remained.

The injection of bile into the interior of hydatid
cysts has been recently proposed, upon two different
grounds ; one, that the contact with the biliary fluid
would kill the hydatids; and the other, founded
upon a case of hepatic cyst, in which the bile flowed
abundantly into the abscess and the pus soon ceased
to be formed, that the bile possesses an antiseptic
property. The only instance of the actual injection
of bile occurred in the practice of M. Voisin; the
repeated injections of the ox-gall, which was used,
did not give rise to any pain, and no symptoms of
purulent infection presented themselves, but the
patient unfortunately died of pneumonia about a
month afterwards. At the post-mortem examination
of the body, the internal surface of the cyst was
found to be smooth, and of a very healthy appear-
ance ; it had considerably diminished in size.

:
1
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the brain and its membranes, in the lung, and in the
eye; it is also sometimes found in a serous cavity,
when its cyst may be absent.

The cysticerci occasionally exist in very large
numbers, and they then give rise to serious morbid
phenomena, In other instances, they may not pro-
duce any special pathological symptoms, unless they
are developed in the nervous centres, in the eye, or
in the larynx; and if we except those cases in
which their presence may be ascertained by direct
inspection (as when they are situated beneath the
tongue, or in the eye) there are no fully reliable signs
of their existence.

The circumstances which determine, and even
those which are favourable to, the development of
the cysticerci are still unknown ; it it probable, how-
ever, that they depend, to a certain extent, upon the
manner of living of the affected individual.

The animals in which the presence of the cysti-
cercus telse cellulosee has been ascertained, besides
Man, are the pig, the dog, the monkey, the bear, the
goat, and the rat. The pig is more subject than any
other animal to the attacks of this entozoon, which
produces the unhealthy state of the flesh usually
spoken of as “measled,” or “measly” pork in this
country; this disease is known under the name
of “Ladrerie” in France, where it is exceedingly
common. This affection of the porcine tribe is very
widely spread, and has been observed not only in
Europe, but also in America.!

! In a paper read before the Royal Dublin Society, at the
December meeting, 1862, upon the Prevalence and Prevention of
Diseases amongst Domestic Animals, Professor Gamgee, of the
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CaarTErR XXVII,

ENTOZOA DEVELOPED IN THE CENTRAL NERVOUS
SYSTEM.

THE mvasion of the central nervous system by entozoa
1s not rare in Man and in herbivorous mammifers,
These entozoa belong exclusively to the three genera
of vesicular worms, of which only two, the hydatid
and the cysticercus, can be considered to exist in the
human subject, no well-authenticated instance having
been recorded of the occurrence of the ccenurus in
Man.!

The pathological phenomena produced by hydatids
and by cysticerci present important distinctions. The
indefinite increase in size of the former, and the very
considerable bulk to which they attain, must sooner
or later give rise to serious, and even mortal, com-
plications, The cysticerci, which never become very
large, may continue for a long time almost innocuous.

These entozoa are situated, sometimes externally,
sometimes internally, as regards the encephalon, and
they may also be developed at any portion of the

1 Although the eeenurus, like the hydatids or the cysticerci,
may be contained within a serous eavity, the cyst which encloses
it never exists excepting in some part of the encephalon, and the
ecenurus must consequently be regarded as an entozoon peculiar .
to the nervous system. It is the only entozoon which is known
to have its kabitat exclusively in the nervous centres. It is more
frequent in the sheep than in any other animal, and it produces
in the sheep a very peculiar epileptiform affection, to which
the name of * Staggers’ is commonly applied in agricultural
districts.
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lined by a delicate layer of areolar tissue, which
may be regarded as a true cyst; in some few
cases, however, the hydatids were probably developed
in a free condition, either in the cavity of the
arachnoid, or in that of the ventricles. The hydatids
which are developed in the brain-substance itself,
appear to be deficient of an envelope of areolar tissue,
and to be in immediate relation with the cerebral
substance. Those which have their primitive seat
in the pia-mater, or in the choroid plexuses, are
always contained within a more or less complete cyst.
The cyst is very delicate, possesses only a slight
degree of firmness, and is thicker at its free portion
than where it is in contact with the cerebral tissue.

The hydatids, as their development continues,
compress the neighbouring parts of the brain, which
becomes atrophied, and is sometimes reduced, in the
vicinity of the hydatid tumour, to the state of a thin
membrane. The mnerves, which are in relation with
the cyst, in any part of their course, are similarly
atrophied ; and, in some instances, the bony parietes
of the cranium have been known to suffer from the
effects of the enlargement of the hydatid tumour,
and to undergo local dilatation, together with atrophy
and absorption, in consequence of the continuous and
increasing pressure of the tumour.

Under these latter circumstances, the hydatids
may possibly find a means of exit, and the cure of a
disease, which might be generally expected to prove
mortal, might thus be obtained. An instance of this,
referred to by Dr. Davaine, occurred in the hospital
at Bordeaux. In such cases, it would be advisable
to accelerate the discharge of the hydatid fluid and
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rheumatism, are also experienced in other parts of
the body, especially in the muscles.

Vomiting is frequently one of the earliest symp-
toms of cerebral hydatid tumours, and is also one of
the most persistent, and of the least amenable to
treatment.

Repeated fits of syncope, giddiness, and convul-
sive paroxysms often occur at the commencement of
the affection, and continue throughout its whole
course. The convulsions, which return at wvariable
mntervals, sometimes assume an epileptic character.

The injury to the motor functions is manifested
by the appearance of hemiplegia, or of paraplegia ;
these complications have been known to come on
suddenly with great severity, but they are more
usually ushered in by feebleness of the limbs, which
becomes gradually more marked, until the patient is
partially or completely paralysed. Simultaneously
with the destruction of the motor power, a pro-
gressively advancing diminution of one or more of
the senses will be observable.

Paralysis is one of the most common phenomena,
but when the hydatids are of small size, and are
disseminated throughout various parts of the en-
cephalon, it does not come on until an advanced stage
of the affection. The paralytic symptoms, taken as
a whole, usually differ from those which characterise
an acute disorder of one of the hemispheres of the
brain ; in fact, owing to its situation, and its great
bulk, the hydatid tumour compresses both of the
lateral halves of the brain, and frequently also
some of the cranial nerves; a group of peculiar
symptoms, some of which are rarely to be found
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- The cysticerci developed in the brain sometimes
exist in great numbenrs, either accumulated in one part
only or, as is more generally the case, disseminated
throughout the whole encephalon. In the majority
of cases, the cysticerci are situated in the cerebral
substance, in the pia-mater, and in the choroid
plexuses ; they are also occasionally found in the
membranes of the brain.

Like the hydatids, the cysticerci are invested by
a delicate covering of areolar tissue, which serves the
purpose of a cyst for them ; when they are situated
in the interior of the brain, the cyst is very fine, or
consists only of a few filamentous shreds.

The cysticerci situated in the brain are often
found to have undergone marked changes of struc-
ture. The vesicle becomes more globular, and is
occasionally divided into lobules, or into two distinct
portions ; the head, the rostellum, and the suckers
of the entozoon are covered by a deposit of black,
pigmentary matter; at a more advanced period
the hooks diminish in number, or even disappear
altogether ; the contracted or obliterated opening of
the vesicle does not permit of the protrusion of the
body, and the head, which is invaginated in the
latter, can only be extracted from it by careful
pressure.

These changes bear an evident relation to the
age of the cysticerci. The differences which they
produce in the appearance of these entozoa have
been regarded as natural to their growth by some
helminthologists, whilst other writers have considered
them as sufficiently characteristic to admit of the
classification of the cysticerci into several species.

(Vide «Synopsis,” page 19.)
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In other cases, the existence of eysticerci in the
brain was not manifested by any particular sign,
until the symptoms of an acute affection of that organ
made their appearance. In these instances, severe
headache, convulsions of the extremities and of the
lower jaw, great rapidity of the pulse, difficulty of
breathing, exhaustion, and coma followed one another
in quick succession, and the death of the patient
occurred at the end of a few weeks, or even days.

Vesicular worms which are developed in the
spinal canal, or which find their way into it from
without, give rise sooner or later to the phenomena
which result from gradual and increasing compression
of the spinal cord, arising from any cause whatever ;
so that they do mot consequently differ from the
symptoms which are observed when any foreign body
exists in the spinal cord or canal.

There will be loss of motion and of sensation in
the parts which are situated below the seat of the
tumour, ﬁnnstip&tiﬁn, and retention or incontinence
of urine ; and these symptoms are commonly pre-
ceded by pain, convulsive attacks, and a sense of
tingling and irritation in the extremities. _

The pain may be very acute, and be confined to
the part occupied by the tumour, or it may follow
the course of the large nervous trunks, and come on
in paroxysms, accompanied by cramps or spasmodic
convulsions in the limbs, which soon lose both sensa-
tion and the power of voluntary motion.

The paralysis generally attacks the lower extre-
mities, the bladder, and the rectum, but it may, of
course, extend to other parts if the tumour be
situated near the upper portion of the spinal cord ;
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being uncommon, that during the last five years,
evidence of the attacks of this entozoon have been
remarked in 2 per cent. of the subjects dissected
the Anatomy Rooms of the University of Edin-
burgh.

The trichina is a nematoid worm, about 4'5th of
an inch in length, and s§5th of an inch in diameter.
It is always enclosed in a cyst, of which the long axis
lies between, and parallel to the direction of, the
fibres of the musecle ; about one-third of this cyst 1S
occupied by the entozoon, which is rolled up spirally,
forming two or three spiral turns, whence the name
given to it by Professor Owen is partly derived. It is
usually solitary, although in some rare instances two,

Fig. 14! and sometimes even
three, trichinz have been
found within one cyst.

The cyst is generally
an ovoid vesicle pre-
senting a prolongation
at one, or both, of its
extremities, so that 1t
has a spindle-shaped ap-
pearance. The dimen-
sions of the cyst are very
variable, as 1s also the
thickness of 1ts walls.
According to Owen, and

most other observers, it

1 Fig. 14.—1. A portion of the biceps mtmlv of the arm,
studded with the eysts of the Trichina spiralis. 2. A single cyst.
3. A cyst mlrrmhul twenty times, and contaiming :*1h=.uvnu=
m;ltt{1|-,+ 4. A cyst containing two worms. 9 A trichina magc-
nified two huud!ml times; a, the head; b, the tail.
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throughout the body that even the smallest muscles,
such as those of the larynx and of the eye, were
mvaded by them. They are generally more nume-
rous in the superficial than in the deep-seated
muscles, and have been more frequently met with in
the pectoralis major and the latissimus dorsi muscles
than elsewhere.

The parts which are affected by the trichina are
studded with small white spots which may be easily
recognised as vesicles, when they are placed beneath
the microscope ; and the worms may then be seen
coilled up in the interior of the vesicles. The cysts
are arranged, sometimes in groups, and sometimes in
a linear series, in the muscular tissue ; occasionally
they are isolated.

The long diameter of the cysts is always parallel
to the course of the muscular fibres; and they
adhere loosely to the surrounding areolar tissue,
excepting at their prolonged extremities which are
always more firmly attached. The muscular fibres,
situated In the immediate vicinity of the cysts, are
often covered with an oily-albuminous matter; in
other respects, however, they may present a healthy
appearance.

The trichina spiralis has been observed in Europe,
and in America. The largest number of cases have
been met with in Great Britain, but this greater
proportional frequency may be probably due to the
fact that attention was first directed in this country
to this peculiar entozoon.

According to the cases which have been hitherto
published, it is evident that the presence of the
trichina bears no relation to the age or sex of the

4
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be ascertained to be chiefly constituted by the agglo-
meration of an immense number of very minute
embryos, which are invisible to the naked eye, when
they are inspected singly. These embryos can live
for an indefinite period in water at the ordinary
temperature of European countries, and they are
capable of exhibiting lively movements after they
have been kept dry for many hours, if they are
again moistened with water.!

It is, therefore, probable that, at the heat which
15 always maintained in intertropical countries, these
embryos may live for a long period in water at a
high temperature, and may also remain in a state of
desiccation for a considerable space of time without
the loss of their vitality. These points have not been
fully investigated ; but, whatever may be the extent
of the property which the embryo possesses of living
for a certain period out of the human body, it is
certainly to it that the Guinea-worm owes its means
of transmission ; in fact the larvee, either living in
the water of the lakes or rivers, imto which they
have been carried through the medium of the dust,
or revivified by the agency of the rain when they are
situated upon the soil, may after a long interval be
placed in a position suitable to their- introduction
into the tissues where they subsequently become
developed.

The question has been raised, whether the em-
bryos which are expelled from the body of the
parent-filaria can at once introduce themselves into

1 Similar phenomena have been observed in the embryos of
certain emall nematoid worms which live in insects like the filarise

do in man.
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Guinea-worm is in the superficial parts of the body,
and especially of the lower extremities, and it is
highly probable that the entozoon finds its way
through the integuments.

Cases have been recorded by some authors of
persons who, although they have not drunk the
water of the countries infested by the Guinea-worm,
have yet been affected by it; other observers have
stated that, amongst a large body of men the officers
who did mnot walk, nor lay upon the ground, with
the legs bare, were not affected with the para-
site, whilst nearly all of the common soldiers who
were less careful in their habits, and walked about
without shoes to their feet, were attacked by the
Guinea-worm, after a time ;! and Dr. Chisholm has
reported a fact which, of 1itself, 1s a sufficient support
for the belief that the larval worms are introduced
through the skin, namely, that the Bheesties (native
water-carriers in India) who carry the water in
leathern vessels resting upon their backs and shoul-
ders, are most frequently affected by the Guinea-
worm in those parts of the body which are brought
into contact with the vessels, and the water which 1s
gpilt from them.

A consideration of the relative size of the pores
of the skin, and of the very minute embryos of the
filaria, shows that it is possible that the young filarise
may obtain an entrance through the pores into the
subcutaneous areolar tissue,

! See a short paper by Mr. Heath, “ Observations on the
Generation of the Guinea-worm,” in the “ Edinburgh Medieal
Journal,” vol. xii, p. 120. That writer also mentions the im-
portant fact that both officers and men drank of the same water,
although none of the former were affected.
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areolar tissue, when it is distinguishable both to the
sight and the touch, and resembles a small cord,
extending spirally beneath the integument of the
affected part; in some few instances it is occasionally
deeply situated amongst the muscles. When the
parasite is very long, both ends of it are evident
beneath the skin at some distance from each other,
‘whilst the central portion of the worm dips down
into the deep-seated structures.

It exists in the human body for a considerable
period, probably of not less than two months, without
giving any indication of its presence; for it does not,
contrary to what might be expected, give rise to any
marked symptoms until its embryos are formed. The
earliest sign by which the presence of a filaria is
manifested is usually an unpleasant feeling of irrita-
tion in the part of the limb which is occupied by the
worm ; and a tumour, which assumes the appearance
of a boil, is shortly afterwards formed in the same
situation. In some cases, the formation of the tumour
is preceded by general indisposition, by pains in the
head or stomach, and by nausea and vomiting.
When the Guinea-worm is situated in parts which
are almost destitute of soft tissues, as in the toes, or
near the joints, for example, it produces acute pain ;
but when it is deeply seated amongst the muscles, 1t
gives rise to a painless swelling, which may last for
several weeks, or even months. In all instances,
when the tumour is about to burst, the pain becomes
intense, the constitution sympathises with the local
disorder, the part is much inflamed, and the tumour
is eventually converted into an abscess, which fur-
nishes a means of exit for a portion of the entozoon.
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within the eyeball, and headache. TLoss of vision
comes on gradually until the sense of sight is at last
completely destroyed. The iris sometimes changes
its normal colour, but in the majority of cases no
apparent alteration of the eye is perceptible; the
other symptoms are similar to those which are pre-
sent in all affections of the eye which are accompanied
by dimmness or loss of vision, and the aid of the
ophthalmoscope is mnecessary in order to determine
the existence of a cysticercus.

By means of this instrument, a small object may
be seen, which is generally of a spherical shape, at
least when the eye and the entozoon are quiescent,
and of a bluish, greenish, or grey colour; its relation,
with respect to the retinal vessels, varies according to
the position which it occupies. When it is situated
immediately in front of the retina, or in the vitreous
humour, the retinal vessels do not pass in front of
the object, but stop at its circumference, or are
altogether invisible; but when the entozoon is lodged
in the substance of the retina, or between this struc-
ture and those which are more deeply placed, the
retinal vessels may be seen to ramify upon the object,
or to run across it in order to divide further on, as in
the healthy condition.

The tumour situated at the bottom of the eye is
apparently formed by a cyst, whose delicately thin and
transparent wall allows the entozoon to be seen, and
its form and movements to be recognized. When the
cysticercus is developed behind the retina, this struc-
ture is sometimes ulcerated, and the worm escapes
into the vitreous humour. In some cases the cysti-
cercus perishes, and becomes atrophied ; Graefe men-

.
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PART"TIL

SPECIAL THERAPEUTICS.

ON THE VARIOUS MEDICINAL AGENTS EMPLOYED
IN THE TREATMENT OF INTESTINAL AND
OTHER ENTOZOA.

IN the preceding chapters the plans of treatment
for the different species of intestinal worms, and the
best medicines which can be used for their expulsion,
have been indicated ; but the remedies which have,
from time to time, been employed have not been
fully described. They will, therefore, be now dis-
cussed at greater length.

Tt would be useless to give an account of the
anthelmintics which have received a trial at the
hands of various observers ; as their number is very
considerable, and the majority of them really possess
no special vermifuge properties. Leclere, in a work
published at Geneva in 1715, furnishes a tabular
statement of anthelmintics commonly known in his
time ; of these, 379 remedies were obtained from the
vegetable kingdom, 27 from the animal kingdom, and
13 from mineral substances. If all of the remedies
which have, since that period, been tried and sug-
gested, were enumerated, they would probably be
found to amount to double the number mentioned

by Leclere,
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will be observed, includes the principal anthelmintic
remedies ; in some instances, the general description
of one remedy may be considered as applicable to
the others belonging to the same class; thus, Aloes
may be regarded as representative of the anthelmintic
action of purgatives.

Absinth.

The powder and infusion of the Artemisia
absinthiwm, or common wormwood, have been long -
used in the treatment of intestinal entozoa. These
preparations appear not only to exercise a poisonous
influence upon the worms, but also to cause them to
relax their hold upon the mucous membrane so that
they are readily removed from the intestines by the
subsequent administration of some purgative.

The species to which this plant belongs furnishes
several other plants, possessing reputed vermifuge
properties, of which the 4. santonicum and 4. abro-
tanwm, are the chief. The natural order Composite,
which comprises the Artemisiz, also includes the
chamomile, tansy, and other bitter herbs, which act
similarly to, although not so efficaciously as, the
wormwood.

The tonic properties of bitter preparations renders
their employment serviceable after the expulsion of
the entozoa by more powerful remedies, and their
oceasional administration is sometimes beneficial in
keeping down the tendency to the development of
intestinal worms, X

Acids.
Most of the mineral acids have, at various
times, been used in the diluted form, in the treat-
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of febrile affections produced by entozoa. When
lumbrici get into the stomach, the vomiting caused
by the administration of tartar emetic frees the
patient of these troublesome parasites, and procures
immediate relief. The expulsion of teenia has been
accomplished by this remedy. An interesting case
is quoted at page 109 of the successful injection of a
solution of tartarised antimony into the veins, in a
case of lumbrici, where the ordinary means of treat-
ment could not be resorted to, owing to the rigid
tetanic closure of the mouth and jaws.

Aspidivn Filiz Mas.

The Aspidium Filix Mas, or Male Fern, is
one of the most anciently known anthelmintics,
having been used in the treatment of intestinal
entozoa from the time of Galen and Dioscorides, Tts
efficacy i1s greatest in cases of bothriocephali and
lumbrici ; when used for the purpose of expelling
teenia, 1ts action 1s not so well marked.

Much of the disappointment and uncertainty
which occur in the employment of anthelminties, and
other remedies taken from the vegetable kingdom,
doubtless arises from the joint circumstances that
the wrong plants are sometimes collected, that the
parts which are used medicinally are gathered at an
unsuitable season of the year, and that the dried
plants or the preparations made from them are kept
beyond the period during which they retain their
active properties. In some instances, also, as in that
of santonine, for example, the high price which the
drug commands in the market, unfortunately serves
as an inducement to extensive adulterations.
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consisted chiefly in the administration of three
drachms of the pulverised root in four ounces of the
infusion, and of a bolus composed of calomel, scam-
mony, and gamboge after an interval of two hours.
When vomiting occurred, the remedy was repeated ;
and strong coffee was administered to prevent sick-
ness. The dose was divided into two, or diminished
in quantity, for delicate adults and children. When
the bolus had failed in producing purgation within
- four hours, or if the worm had not been wholly
expelled, it was usual to give to the patient an
ounce of the sulphate of magnesia dissolved in warm
water.

Anthelmintic properties have also been attributed
to another species of fern, the Aspidium athaman-
ticum, which will be described under the head of

“« Panna.”

Assafeetida.

This remedy has been long used in the
treatment of intestinal entozoa. It is almost inert
in the expulsion of the teenia, but 1t is sometimes
very serviceable, when given in the form of pills, in
cases of lumbrici, and when used in the form of
enemata, for the cure of oxyurides.

It undoubtedly exercises a valuable anthelmintic
action upon the worms which have their kabitat in
the bronchial tubes of ruminant animals; and it is
evident that, as it is taken into the stomach, it can
only act upon the entozoa situated in the air-pas-
sages through the medium of pulmonary absorption.
Recent experiments tend to prove that this medicinal
agent also expels the distoma from the biliary duets ;

- N N . “ASSE——
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treatment of tenia and of bothriocephalus. This
remedy has been commonly employed in Europe
during the last twenty years only, although our
celebrated countryman, James Bruce, made it known
after his travels in Abyssinia. He called the plant,
of which Kousso, or Cosso, is the native mname,
Banksia Abyssiniea, in honour of Sir Joseph Banks,
then President of the Royal Society ; the more recent
appellation, Brayera anthielmintica, was given to the
plant in 1822, when Dr. Brayer, who had resided for
several years in Turkey, brought some specimens of
the Kousso to Paris.

The dose of the powdered Kousso is from two
to six drachms; in larger quantities it produces
sickness, violent cramps in the abdomen, and other
unpleasant symptoms. Another great drawback in
its administration, which induces many practitioners
to give a preference to Kamala, is that it brings
away the worm in pieces instead of expelling the
whole of it at once, so that there is always a chance
of the head remaining in the intestine. The odour
and taste of Kousso form an obstacle to its adminis-
tration to young children. The powdered Kousso
ought to be given, as the infusion is not sufficiently
powerful to expel the teenia; the dose may be divided,
like that of other anthelmintics, into two or three
portions, to be administered at frequent intervals,
and it is advisable to give a dose of castor oil in
about two or three hours after the last portion has
been taken. The worm usually begins to come away,
as is also the case when Kamala is employed, at
about the third or fourth evacuation following the
administration of the medicine.

ﬁ-_.-.'- -










g - § 1
- 1 - s b g ] " M i




232 SPECIAL THERAPEUTICS. .

most marked in the treatment of lumbrici. Dyer, in
a paper in the London Medical Gazette for 1834,
states that it is largely employed in the Mauritius,
and that 1t is an excellent vermifuge, and exempt
from any risk to the patient, even when it is given in
full doses. It is unfortunately difficult to keep, and
consequently loses much of its valuable properties
when imported to Europe.

Pomegranate.

The bark of the root of this plant has long
been acknowledged to possess valuable anthelmintic
properties. Both the wild and the cultivated pome-
granate are used indiseriminately; the vermifuge
action of the root is in a direct ratio to the freshness
of the specimen which is employed.

When 1t 1s administered in the form of powder,
the dose is from half a drachm to two or three
drachms ; the decoction, which is considered by some
to be a better form of administering this drug, is
given in doses of half an ounce to two ounces. Its
administration is not followed by any bad complica-
tions ; the majority of the patients do not experience
any ill effects, but sometimes a portion of the medi-
cine is rejected, or there may be simple nausea, when
the stomach is more than ordinarily sensitive ; colie,
flatulency, purging, and vertigo have occasionally
been induced by the use of this remedy, but they
soon pass off.

The tenia is generally expelled about six hours
after the administration of the pomegranate root,
which is equally efficacious in the destruction of the

bothriocephalus.
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species of Artemisia, especially of the A, abrotanwm
and 4. sanfonicum, were very generally recognised
amongst the ancients, as may be deduced from the
circumstance that we find a recommendation of them
for the treatment of mtestinal worms in the works of
Paulus /Hgineta, Dioscorides, Galen, Celsus, and other
early medical writers ; and the use of these remedial
agents has been continued, in various forms, up to
the present time. In France and other continental
countries extensive recourse has long been had, when
a vermifuge was required, to the administration of
wormseed, also known by the abbreviated name of
“semen-contra” (i. e., semen contra vermes), which
consists of the broken flower-stalks, involueres, and
flower-buds of several kinds of Artemisia. The chief
objection to the use of this remedy is that the large
quantity—nearly half-an-ounce—given as a dose is
apt to produce dyspepsia and sickness, and it has
consequently been abandoned in great measure for
santonine, a crystalline substance, which is procured
from wormseed, and which possesses similar pro-
perties.

Santonine, or cinine, as it 1s sometimes called, 1s
a white, inodorous, and, when pure, almost tasteless
powder ; very sparingly soluble in water, but readily
dissolved in fatty oils. It has a shghtly acid re-
action, of which advantage has been taken in the
manufacture of a series of salts, santonates, formed
by its union with certain bases.!

For children, one to three grains would constitute

1 The principal of these salts, the santonate of soda, is given
in doses of from five to eight grains for adults, and from two to

four grains for children.
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containing santonine is sometimes very speedy in
cases of thread-worm.

Some authors have raised an objection to the use
of santonine, in consequence of certain secondary
results which are occasionally produced by it, of
which the most common is the peculiar coloration of
the vision, everything appearing to the patient to be
of a yellow or greenish tint. This phenomenon is
only of a transient character, and passes off in a few
hours after the suspension of the drug, or sooner if
a purgative be administered, without causing any
mmjury ; but it would always, of course, be proper to
apprise the patient of its possible occurrence.

Various conjectural explanations of this singular
phenomenon have been offered ; some have attempted
to account for it by supposing that the serum of the
blood acquires a yellowish tinge ; and others, again,
imagine that a temporary influence is exerted upon
the optic nerve, or the retina. Its coincidence with
the exhibition of santonine internally has, as might
be expected, induced some practitioners to give that
agent a trial in the treatment of deeply-seated
affections of the eye. Dr. Martini, of Naples, has
reported that much benefit attended its adminis-
tration in several cases of mervous amaurosis; and
M. Guépin, of Nantes, has confirmed Dr. Martini’s
statements ; but further evidence of the nature and
degree of the action of santonine upon the visual
organs is necessary before it can be admitted into the
list of acknowledged ophthalmic remedies.

The preceding remarks formed part of a paper of
of mine on this subject which was inserted in the
Medical Times and Gazette, for 1862, The results
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The once-famous empyreumatic preparation, called
Chabert’s oil, after its inventor, Chabert, a veterinary
surgeon of considerable skill, and author of a work
entitled Trauté des maladies vermineuses dans les
anvmaur, published in 1782, consists of three parts
of oil of turpentine, and one part of oil of hartshorn.
It is exceedingly nauseous, besides being tedious and
unsafe in its action, so that it is now seldom used
in the treatment of entozoa in the human subject,
although it 1s much employed on the continent as an
anthelmintic for cattle.

Varec.

The Varec, or Corsican Moss, is a remedy
commonly used in France, and consists of a mixture
of several species of Algse. The Fucus helmintho-
corton forms about a third of this mixture, the rest
being composed of different plants, including the
Corallina officinalis. The latter is sometimes used
alone, but its anthelmintic property is not so strongly
marked as that of the Fucus helminthocorton.

Varec is given either in the form of decoction, or
of the powdered substance, of which from fifteen
grains to a drachm forms the ordinary dose; it is
repeated for several successive days, and, like all
anthelmintics, should be administered in the morning,
before the patient has taken any food.

It is most efficacious in the treatment of lumbrici,
but, owing to its frequent adulteration, it is of very
uncertain value.
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242 GLOSSARY OF TERMS.

which is able, by the aid of its buccal apparatus, to penetrate
the integuments of certain animals.

Cercomoxas. (Képros, and powas, a single point.) This is a
minute animalcule, which differs from the monas, in the
circumstance of its possessing a caudal prolongation.

CesTorpEA. (Keoros, shaped like a flat band, and eléos, a rescm-
blance.) An important class of the entozoa, in which the
long ribbon-like worms are included.

Cenvrus. (Kowds, common, and ofpa, a tail) A genus of
cestold worm, characterised by a vesicle, common to several
bodies, each of which is terminated by a head provided with
four suckers, above which is arranged a double crown of
hooklets. This genus is peculiar to herbivorous animals.

Crassrconris.  (Crassus, thick, and collum, the neck.) A
species of Twenia, 7' crassicollis, is found in the cat and
other feline animals.

Cocunsrrinus. (Cucurbite, a gourd.) The rings of the temnia
have some resemblance to the seeds of the gourd, and con-
sequently received the name of cucurbifini from the older
writers.

CxsricErcus. (Kdswes, a bladder, and xepros, a tail.) A genus
of the cestoid entozoa, remarkable for the caudal vesicle
which the worms in this genus possess.

Dacryrivs, (Aextdhws, a ring.) A genus of the nematoid
WOrms,

DextIconA. (Dens; genitive dentis, a tooth, and eolo, to in-
habit.) An infusorial parasite, which lives in the matter
which collects about the teeth. -

DisorarIvs. (Als, twice, and Sofpwy, a groove.) Amnother name
for the Bothriocephalus.

Drovsrus. (Als, and xioms, a bladder) A variety of Cysti-
cercus, consisting of two vesicles.

Dieexesis. (Als, and yéveos, origin) The transition through
two distinet stages of development. .

Distomun. (Ails, and o7due, a mouth)) The entozoa in the
genus Distomuimn possess two mouths, or suckers.

Dracuxcurus. (Dracunculus, the diminitive of draco, a serpent.)
One of the former names of the Guinea-worm.

Eommyococcus. (Exives, beset with prickles, and xoxxes, a
berry.) A species of immature tenia, 1

Emzuf} ("EuTI;w, within, and &wer, an animal.) Animals
which live within the organs of other animals,
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NA¥A. (Nanus, a dwarf.) This term is applied to the smallest
of the Tenie (T. nana).

Neyarorn. (Nijua, a thread, and eféos, a resemblance.) A class
of entozoa, in which the long, filiform worms are included.

Ormruaraosriua.  ('Opakucs, the eye, and Bidw, to live.) The
D. ophthalmobium is a small trematode worm which has
been observed in the interior of the eye.

Oxyuris. (’Ofds, sharp, and oipi, the tail) A species of
nematoid worm, in which the body tapers off gradually at
the posterior portion.

Paramrcrvm.  (Ilapé, amongst, wijcww, excrementitions matter.)
An infusorial worm, which is sometimes observed in the
evacuations, or in the contents of the colon.,

Pexrasromuym. ([évre, five, o7dua, the mouth.) The parasites
included in the genus Pentastomum have four cavities, into
which the hooks can be retracted, sitnated near the mouth,
8o that they possess altogether five mouth-like openings,
from which peculiarity the name of the genus is derived.

Porysromunm. (Ilohds, many, and srope.) TUnder the head of
Polystoma, or Polystomata, are included all the trematode
worms which are provided with more than two suckers.

Porxmoreuus. « (Ilohds, many, and puopj, shape.) Having
many forms, or shapes.

Proscorex. (Mpo, before, oxwlyf, a worm.) The phase of
development which immediately precedes the scolex.

Prorozoa (MpiTos, first, LiEor, a H‘Ii"‘hlg animal.) Under this
head are included the first, or simplest, forms of living
organization.

Rostrum, (Rostrum, a beak.) This term is applied to the
projection which exists upon the head, in some of the cestoid
WOrms.

Scorex, (Zxehgf, a worm.) This word is used to designate a
phase of development of the cestoid entozoa.

SconicrPARIENS., (ZExwhpf, and pario, to bring forth.) A ferm
applied by Kiichenmeister to the Eehinococeus Velerinorum,
i. e., the Echinococeus found in animals, as distinguished
from the F, hominis, found in man, to which that writer has
given the name FE. altricipariens (from alfer, another, and
pario, to bring forth). '

SERBRATA. (Serrafus,notched.) The fenia serrata, very common
in the small intestine of the dog, has a number of projec-
tions, resembling the teeth of a saw, arranged along its two
margins, whence this species derives its distinctive name.
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Chemical composition of hydatid tu-
mours, 125,

Chest, vide Thorax.

Children, most subject to nematoid
worms, 61.

Chloride of sodium, 173, 238.

Chlorogis, Egyptian, £3.

Cholera, protozoa observed in the
evacuations of persons suffering from,
67.

Cinine, vide Santonine.

Climate, effects of, upon the develop-
ment of entoroa, 55.

Coenurug, 7, 192,

Cold, use of, in treatment of hydatids,
174.

Complications produced by the pre-
sence of intestinal entozoa, 62.

Conditions which influence the relative
frequency of entozoa, 54.

Constipation, owing to the pressure of
hydatid tumours on the rectum, 163.

Constitution, influence of upon the fre-
quency of entozoa, 58.

Corallina officinalis, 240.

Cretaceous deposite in hydatid cysts,
128,

Cucurbitini, 6.

Cystic Worms, 12.

Cyaticercus, 7, 1T; ﬂjat-murcua tela
cellulosse, 18, 189, 215; Cyslicercus,
varieties or species of, 19,

D.

Dactylius, genus, 49; dactylius acule-
atus, 49, 108.

Denticola hominis, 4.

Development of hydatids, the circum-
gtances which influence the, 136.

Diarrhoea, protozoa observed in the
evacuations of persons suffering
from, 67.

Diet, influence of, upon the relative
frequency of entozoa, 56, T1.

Digenesis, 8.

Difference between hydatids in the
abdomen and in the true pelvis, 162,

INDEX.

Distoma, 81; distomum, genus, 35;
distomum hmmatobium, 37, 121:
distomum hepaticum, 85, 113; dis-
tomum heterophyes, 87 ; distomum
lanceolatum, 86 ; distomum ophthal-
mobium, 38, 215,

Dysentery, protozoa observed in the
evacnations of patients suffering
from, 67.

E,

Echinococcus, 7, 13.

Electricity, 174.

Entozoa, definition of the term, 1;
classification of, 1.

Ether, 226.

Eye, entozoa in the, 214; in the ap-
pendages of the, 217. :

F.

Females more subject to entozoa than
males, 58.

Fern-root, 208, 222,

Filaria, genuns, 46; filaria hominis
bronchialis, 47 ; filaria lentis, 47,
215 ; filaria Medinensis, 47, 2086,
217 ; filaria of the anterior chamber
of the eye, 47, 215 filaria of the
orbit, 47, 217 ; filaria papillosa, 214.

Filicine, or filicic acid, 228.

Fistulous openings in the abdomen,
passage of lumbrici through, 97.

Frequency, relative, of entozoa in vari-
ous parts of the body, 53

Fueus helminthocorton, 240,

Funiculus, 14.

G.

Generation, alternate, 7.

Geoffreya Surinamensis, and inermis,
296.

Geographical position, influence of, upon
the frequency of entozoa, 54.

Germinal membrane, 13, 126,

Grand-nurse, term used by Steenstrup,
9, 11, 16.

Guinen-worm, vide Filaria Medinensis.
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