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DIGESTION OF F0OD IN THE MOUTH. 3

wise, is conveyed into the mouth in various fashions, being
gometimes directly introduced by the hand, sometimes
sucked in by creating a vacuum in the mouth. In this
cavity it is reduced to a pulp by means of the teeth and
mixed with the saliva. In these operations the tongue,
teeth, and salivary glands are mainly employed. At the
same time the tongue is the main seat of the simple
sense of taste—i.e., of the appreciation of salt, sour, sweet,
and bitter; the more complex idea of flavour is derived
from the upper part of the pharynx and posterior nares.
The teeth, in the adult subject, are thirty-two 1n
number, sixteen in each jaw; they are divided into the
incisors, cuspidati, bicuspidati, and molars. There are
in each jaw fouwr incisors, two cuspidate, four bicnspid,
and siz molar teeth. Each tooth is composed of a erown

(or projecting part), a meck, and a fang or root. The

crown 18 covered by a very hard substance denominated

enamel, and each tooth contains a cavity which is filled

with the dental pulp. This receives vessels and nerves

through a canal in the root. The incisor and cuspidate

teeth have single roots ; the bicuspids are distinguished by

their double roots; the two anterior molars of the upper

jaw are furnished with #hree roots; the rest (with the

. exception of the dentes sapientie) have usually only two.

In the child, up to the age of seven or eight years, there

are only twenty teeth—viz., four incisors, two cuspidate,
and four molar teeth in each jaw.

‘The teeth under the microscope appear to be composed.
of an external coating, the enamel, which covers the
crown of the tooth. That which covers the fang of the
tooth 1s called the cement or erusta petrosa. The sub-
stance of the tooth itself is composed of dentine, made
up of radiating and branching tubes.

The tongue 1s principally composed of muscular tissue.
It is covered by a stratified epithelium of the squamons
kind, and on its surface various kinds of projections
called papille are to be observed. :

Three kinds of papille are distinguishable on the
surface of the tongue. First, the calyciform papillee
(papillee vallatee, or circumvallute), about a dozen in
number, which extend in a_double row across the tongue
in a V-shape, the angle being formed by the foramen
coeewm at the root of the tongue. These are large and
flattened, and surrounded with an elevated ring of
mucous membrane, whence their name. On the outer
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DEGLUTITION., 5

times by one or two small ducts (ducts of Bartholin)
which join the Whartonian duct. :

By means of the teeth the food is torn and comminuted,
being kept in its place between the jaws by means of the
cheeﬁa and lips on one side, and the tongue on the other.
The motion of the jaws is in part rotatory, consisting of a
backward and forward movement, as well as one from
side to side. The presence of the food in the mouth
gtimulates the flow of saliva, which thus becomes
thoroughly incorporated with the morsel chewed.

The saliva, which i3 an alkaline flmid, clear, trans-
parent, and slightly muecilaginous, specific gravity 1005,
contains, hesides salts, such as chlorides and phosphates,
sulphoecyanide of potassium, and a peculiar substance
called ptyalin. If taken from the mouth it always con-
tains Egitheiium. Pure saliva may be obtained from Whar-
ton’s duet. Saliva, through its peculiar constituent
ptyalin, has the property of speedily converting starch
mto grape sugar, at a temperature resembling that of the
living body—viz., 100° Fahr. It has no special action on
albuminous or fatty substances. By the saliva, there-
fore, the starchy portion of our food is, or may be, con-
vertéd into sugar, and at the same time, by the aid of
- the buceal mucus, the mass eontained in the mouth is
softened, coated, and made ready for swallowing.

DEGLUTITION.

Besides the structures comprising the cavity of the
mouth already spoken of, and by which together with the
cheeks the morsel is forced into shape previous to swal-
lowing, certain other structures are concerned in the com-
plex act of swallowing. First among these come the soft
palate, and the Eﬂla-rs of the tauces. 1

After being chewed the morsel is compressed against
the hard palate by the tongue, beginning with its tip, and
so successively other portions of its dorsum; thus forein
the morsel backwards. The soft palate is next folded back-
wards, and the anterior pillars of the fances relax, whilst
the soft palate helps to close the way into the posterior
nares. Thus, the action of swallowing passes from a volun-
tary toan involuntary act, for the fmdp is next seized in the
pl}luiarynx by muscles not directly under the control of the
will.

The pharyne is a musculo-membranous sae, continuous






DIGESTION IN THE STOMACH. 7

and lesser curvatures, greater and lesser ends. The
cardiac extremity is continuons with the cesophagus ; the
pyloric with the duodenum. The great end (cul-de-sac)
18 the bulging portion which corresponds to the spleen ;
the small end is the portion in the neighbourhood of the
pylorus. The smaller curvativre is concave, and situated
superiorly ; the greater curvature is the convex inferior
border, which corresponds to the spleen and transverse
arch of the colon. The stomach 1s composed of three
coats, the serons, muscular, and mucous. The serous
tunic consists of the ordinary peritoneal coat, that is to
say, a thin layer of nearly flattened cells lying on a fine
connective tissue membrane; the muscular coat is com-

osed of fibres, some of which are longitudinal and super-
iEJcia.]; the next layer is circular and deeper-seated ; there
is also a deeper layer composed of oblique muscular
fibres: the longitudinal are continued from the corre-
sponding fibres of the wesophagus, The mucous coat of the
stomach contains a great number of follicles, some peptic
glands, giving rise to gastric juice, others merely mucous.
The true gastric follicles are simple tubes, lined at the top
with cylindrical epithelinm, such as covers the walls of
the stomach. At the blind ends of these, the epithelium

- assumes the character of large spherical secreting cells

which give rise to the gastric juice. These glands are most
abundant in the great cul-de-sac and midgle part of the
stomach. The mucous follicles are lined throughout with
eylindrical epithelium ; they are most abundant near the
pylorus. Besides these there are in the walls of the
stomach certain bodies not unlike the solitary glands
found in the small intestine. Near the pyloric extremity
18 seen a circular prominence of the muscular and mucous
coats, which is called the valve of the pylorus.

DIGESTION IN THE STOMACH.

The fluid secreted in the walls and follicles of the
stomach is termed the gastric juice. This is athin clear
fluid of acid reaction mixed with the mucus secreted by
the other glands. It contains free hydrochioric acid,
sometimes also other acids, as lactic and acetic, and a sub-

- stance having the power of dissolving solid albumen and

called pepsin. For this solvent power the presence of an
acid and a moderately high temperature, 100° F., are
necessary. Through the action of these the albuminous






DIGESTION IN THE STOMACH. 9

intestine, a small papilla is observed, at the summit of
which are seen the Emptled, or isolated, orifices of the ductus
communis choledochus and the ductus pancreaticus.

The jejunum, so called from its being commonly found
empty, occupies about two-fifths of the small intestine,
and extends from the left side of the second lumbar ver-
tebra to the ilewm. This latter portion includes the re-
maining three-fifths of the small intestine, and terminates
in the right iliac fossa by joining the caecum. The duo-
denum is only partially covered by the peritoneum, except
the first portion; the jejunum and ilenm are contained
the folds of the mesentery, and form the intestinal con-
volutions which occupy the greater part of the inferior
abdominal regions. The structure of the small intestine
is analogous to that of the stomach, being formed of
serous, muscular, and mucous tunics. The muscular
fibres are longitudinal and ecircular. The former run
immediately under the peritoneal coat in the direction of
the long axis of the canal. The circular fibres take a
transverse direction, and are connected to the muecous
membrane by a layer of connective tissue.

The mucous coat of the alimentary canal presents cer-
tain differences, as we examine it in different parts of the

- tube. It is composed of three layers—viz., 1, an epithelinm,
2, a bagsement membrane, or true mucous layer, elevated
into innumerable papille called villi, which are so thickly
get that they resemble the pile of velvet, and 3, a fibrous
and muscular layer, uniting it to the more external coats
of the viscus. It 1s arranged in longitudinal folds in the

_esophagus ; in the stomach it forms ruge, or wrinkles,
longitudinal and transverse, but chiefly the former;
and in the greater 'lpa.rt of the small intestine it 1s thrown
into transverse folds, denominated valvule conniventes ;
these, however, do not exist in the lower part of theilenm.

The epithelium in the intestines is cylindrical, and the
free ends of the cells are marked by strie, giving them a
ciliated appearance. The villi of tﬁa small intestines are
minute projectionsof the basement membrane, containing a
loop of capillary vessels, together with a little connective and
muscular tissue with one or more absorbents. The villi are
less numerous towards the lower end of the small intestine.
- The fibrous submucous layer supports the mucous
coat, and contains the mucous glands of the intestinal
canal. These are of three kinds:—1, Lieberkiihn's
Jollicles, small blind tubes spread over the whole extent of












THE LIVER. 13

The hepatic ducts accompany the portal vein and
hepatic artery throughout the liver to the substance of
the lobules ; then branches ramify with these between the
lobules, and, having entered the lobules, form the lobular
biliary plexuses. These bile ducts are lined throughout
with a distinct epithelium, but they ultimately terminate
in minute channels between the secreting cells and sepa-
rated from them by no distinct wall of any kind.

The distribution of the hepatic artery resembles closely
that of the portal vein and hepatic duet. The wnter-
lobular branches are principally distributed to the coats
of the inter-lobular ducts; the lobular branches supply
the lobules, and seem to terminate in the portal vein.

The hepatic veins commence in the interior of each
lobule by the intra-lobular veins. These latter pierce the
bhases of the lobules to form the sub-lobular veins, and these
uniting constitute the trunks which end in the inferior
cava—the hepatic veins. Thus the distribution of the
hepatic vein in no way corresponds with that of the
hepatic artery, but that of the portal vein does, and its
blood flows in the same direction. -

The function of the liver is twofold. It forms bile and
glycogen, and though the former only is concerned in
‘digestion itis more convenient to discuss the double process
at the same time. The bile is a neutral or weakly alkaline
fluid of a colour varying from yellow through brown and
green to black. When discharged from the liver.it is
more fluid and less tenacious than after it has been con-
densed and mixed with the mucus of the gall-bladder. It
contains two important acids, commonly called the bile
acids, combined with sodium, These are the glycocholic,
or cholic, and the taurocholic acids. These acids are com-
pound bodies made up of a nitrogenous body, glyecin, and
cholalic acid in the one case, and a nitrogenous body also
containing sulphur, called taurin, and the same cholalic
acid in the other. The bile owes its colour to certain bodies,
of which the one seems a derivative of the other ; these are,
bilirubin, a reddish-yellow material, and the secondary
substance, biliverdin, which is green, and most abundant
in the bile of herbivorous animals. A fatty material called
cholesterin is also constantly present. "Its secretion is
looked upon by some as very important. There are other
less known products of the liver, among which urea is
enumerated.

It has been a question, not yet fully settled, how far the






THE PANCREAS. 15

fore, that the glycogen is a true product of the liver cells,
and that this 13 converted into glucose or grape
sugar. It is carried away by the blood, probably to be
consumed in keeping up animal heat.

THE PANCREAS.

INTESTINAL INDIGESTION.

The pancreas is, from its functions, one of the most
important glands in the body. It is elongated in shape
stretching behind the stomach from the spleen to the
duodenum, and opening into the latter by an orifice
common to it with the common bile duet. Through its
middle part from end to end courses the main duct, into
which open the smaller channels coming from the various
groups of acini or lobules. In intimate structure the
pancreas closely resembles the salivary glands, #hd in
many respects 1ts secretion closely resembles the saliva.
This fluid is strongly alkaline, tenacious, and colourless.
It coagulates with heat. It contains a substance called
pancreatin, leucin, and various other products of the
metamorphosis of albumen, The Auid itselt has at least
three well marked properties. 1, It converts starch into
sugar. 2, It emulsifies fat; and 3, It dissolves coagulated
albumen. Pancreatic juice acts on starch even more

edily than saliva does. Neutralfats it decomposes into
their fatty acids and glycerin, the acid of the fat combining
with the alkali of the secretion. The solution of coagulated
albumen by pancreatin takes place in an alkaline solution,
but the peptone so produced speedily passes into leucin
and tyrosin. Gelatine is dissolved in liﬁe fashion,

In the intestines pepsin digestion is stopped chiefly by
the action of the bile and the neutralization of the gastric
acid. Owing, however, to the action of the pancreatic
secretion, change goes on in the albuminous substances not
yet dissolved and absorbed. 'The starch generally begins
to change in the mouth, and what has remained unal-
tered in the stomach, 1s here completely transformed into
sugar. But it is chiefly as regards fat elsewhere untouched
that intestinal digestion 1s n% mportance. Both bile and
pancreatic juice act upon it, and as a result of their joint
action fats are decomposed, the acids combining with the
alkali of the bile a.ng pancreatic secretion. However, a

rtion of the undecomposed fat may be emulsified, and

hus rendered capable uEP absorpticn.,






THE BLOOD AND ITS CIRCULATION. 17

their interior is in close connexion with the cylindrical
epithelial cells lining the alimentary canal. The lacteals
enter the mesentery, take the course of the vessels, and
after anastomosing and crossing each other several times,
gain the mesenteric and meso-colic glands; as they
proceed they gradually unite, two or three converging to
form one; thus they become diminished in number, until
finally, towards the root of the mesenteric artery, two or
three trunks are formed, which open into the receptaculuwm
chyli. Sometimes, however, six or seven of these vessels
open into the commencement of the thoracic duct. The
lacteals of the small intestines, the csecum, and the ascend-
ing and transverse colon, terminate as above described ;
those from the descending colon and its sigmoid flexure
join some of the lumbar lymphatics. The lymphatics of
the stomach, great omentum, spleen, pancreas, and lhver,
all ultimately join the thoracic duct directly or indirectly.

The thoracie duct (duwctus thoracicus sinister) com-
mences on the body of the third lumbar vertebra, by the
union of five or six trunks, resulting from the lymphatic
vessels already enumerated. Tts course is upwards to the
junction of the left internal jugular and subclavian veins,
where 1t ends. This duct 18 sometimes straicht, some-
‘times flexuous; as it passes along the thorax it receives
wntercostal lymphatics, and many branches from the liver,
pleura, dja.ﬁahragm, posterior mediastinum, &e.

As the chyle passes along the absorbents, it gradually
loses its milky colour. The fatty particles which give rise
to this by degrees disappear, and in their place are to be
detected certain formed elements similar in all respects to
white blood corpuscles, but which are here called lymph
ﬂnrpusclgs or lencocytes. These are obtained from the
lymphatic glands, through several of which the fluid has
to pass between its abstraction from the intestine and the
thoracic duct. Capillary attraction, diffusion, and various

other forces play a part in the process of absorption, as
seen in the bowel.

THE BLOOD AND ITS CIRCULATION.

The blood is a fluid of excessively complicated chemical
composition in which float certain solid bodies called the
blood corpuscles. It is red, opaque, and alkaline. The fluid
portion ag it exists in the blood-vessels is called the liquor
na.nﬁmu or blood plasma, The blood corpuscles are of
two kinds, red, and white or colourless. To the former the

C












THE BLOOD AND ITS CIRCULATION, - 21

~ fluids than blood may be made to coagulate. In the
blood fibrin exists as fibrinogen, and this is made to con-
“golidate by the presence of another substance, called
fibrino-plastin. This last is akin to globulin, and hasg
been termed paraglobulin. Its addition to such substances
as acute pleuritic effusions will cause them to nnagyl_a.te.
Why blood does not coagulate under ordinary conditions
within the body is not plain; the cause of its lmdity 1s
commonly assumed to be the influence of the living walls
of the blood-vessel. When every particle of blood 18 not
in succession brought duly under this influence coagula-
tion and arrest of circulation follow.

Coagulation is favoured by a slightly elevated tem-
perature and the multiplication of points wherein to
adhere, as well as the presence of air. It is retarded by
the presence of alkalies or alkaline salts, or the precipita-
tion of the fibrino-plastic body. o
. The blood, under ordinary cireumstances, 18 in constant
motion, passing to and from the central propelling power,
the heart. Throughout its course it is contained within
tubes or vessels, having for the most part distinet walls
and called, Trom their contents, blood-vessels. These are of
two kinds, one set carrying blood away from the heart,
‘the other carrying it back again to that receptacle. The
former are called the arteries, the latter the veins; whilst
between the two are innumerable very fine channels
through which the blood passes from one to the other,
and in which it undergoes its most important changes.
These are the capillaries. Asthe chief arteries of the body
are those connected with the left side of the-heart, which
contain bright red blood—this is commonly called arterial
blood—that called venous being dark red; but it must
not be forgotten that the pulmonary artery contains dark
or venous blood ; the pulmonary vein that which is bright
red or arterial.

As the blood issnes from the heart only to return
thither again its course throughout the body is called
its circulation. But there are two ecircuits—viz., that
through the body, and that through the lung, denomi-
nated respectively the systemic and pulmonary circula-
tions. In either case,though otherforces may exert some in-
fluenceon theblood current, the main propulsive force resides
in the heart, which is a hollow muscle of pyramidal form,

laced obliquely between the lungs, and 18 composed of
our cavities, denominated auricles and ventricles. The
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by the mitral valve, so called because its free edge 1s
divided into two mitre-like portions, to which the chorde
tendines are attached. The opeming of the aorta, like
that of the pulmonary artery, is guarded by three semi-
Lunar valves, outside which we find dilatations, called the
_aortic sinuses. The free edges of these valves also con-
tain corpora Arantii, and behind them we find the two
orifices of the coronary arteries. The internal surfaces
or cavities of the heart are lined throughout by a mem-
brane, called the endocardium.
 The cardiac nerves are chiefly derived from the vagus
and the sympathetie,

The great vessels which arise from the heart are, the
aorta and pulmonary artery; the great veins which
empty themselves into it are, the two venw cavae and the
pulmonary veins. These are so placed as to be cou-
tinuous the one with the other, the blood issuing from
the right ventricle to the pulmonary artery; thence
throngh the pulmonary capillaries to the pulmonary
veins and left auricle. From the left auricle the blood
passes into the left ventricle, and thence to the system
generally. It does not all, however, return directly by
the ven cave, for that portion which circulates in the
intestines and spleen returns by the portal vein as far
as the liver, and thence by the hepatic veins to the in-
ferior cava.

In all mammals and in birds the heart 1s, as in man,
composed of four separate chambers; but in reptiles,
these communicate more or less decidedly. In fishes
there 18 only a venous heart, consisting of an auricle and
a ventricle; there 1s no left or arterial heart at all.

The motion of the heart whereby it expels its fluid
contents 1s due to its self-contractile power. It 1s
composed of peculiar muscular fibres striped, and anas-
tomosing the one with the other. These are arranged

- in many layers, chiefly spiral in direction, and having an
mnsertion about the junction of the auricles with the
ventricles. Both sides of the heart act simultaneously,
and the action of the ventricles follows speedily on that
of the auricles. The contraction of each chamber is
called its sysfole, its dilatation its diastole.

A single complete action of the heart may be de-
scribed as follows :—The ventricles being fully distended,

- begin to contract. T'wo orifices are available for the exit
of the blood—the auriculo-ventricular and arterial; but
the former is promptly closed by its appropriate valve







MOTION OF THE BLOOD IN THE VESSELS. 25

composed of elastic tissue, and so readily gives to the
force causing its distension; but, as soon as the dis-
tending force is withdrawn, it promptly recoils on 1its
contents, and so the force stored up in it is devoted to
the onward propulsion of the blood. In the smaller
vessels there is however, besides the elastic, a muscular
structure directly under the control of the sympathetic
nerve system, and under its influence. regulates the
calibre of the wvessels through which the blood flows.
Between the heart, therefore, and this regulated obstruc-
tion in the small vessels, the blood will be in a state of
cansiderable tension, and the more marked the contraction
of these small vessels is, the higher is the blood tension.
The flow into the arteries, as already seen, 1s intermittent;
in the veins it is equable, so that it is between these that
the chunge takes place, and in fact vessels which under
ordinary circumstances present a continuous flow may,
by dilatation, present an interrupted one. L

When the blood is ejected from the ventricle, 1t im-
pinges upon a column of blood ﬂumpa,ra.ti?eli at rest, and
communicates to it a shock which is propagated along the
vessels like a wave. This is owing to the increase of
tension from the inrush of blood, and is gradually ex-
tinguished by the elasticity of the vessels. It constitutes
the pulse wave, and enables ug to ascertain the rate of the
heart’s action by counting the number of these waves or
beats (usually about 72 per minute) in an artery.
Though the heart is the great source of motion as far as
the circnlation is concerned, certain accessory powers are
recognised. Thus the motions of the chest in respiration
are upon the whole in favour of the ecirculation; the in-
drawing power of inspiration being somewhat greater than
the opposing power of expiration. The veins also being

rovided with valves or floodgates, any pressure on them

y the action of surrounding muscles, must on the whole
favour the blood-flow towards the heart. The exact
influence of the muscular cgat of the arteries is not quite
eertain ; sometimes these vessels contract rhythmically,
and this would favour the onflow of blood.

The circulating blood as it passes through the thin-
walled capillaries, tends to give up some of its consti-
tuents and to take others from the surrounding textures.
In certain organs these matters abstracted from the blood
are partially altered for some special end. Such organs
are termed glands, and these aRterﬁd matters secretions.
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shaped summit of which is turned towards the chest; de-
pression of that dome which must follow from the contrac-
tion of the muscle, implies an increase of the size of the
chest cavity. The ribs then being elevated by their at-
tached muscles, and the diaphragm depressed, air must
rush in to fill the fresh available space. This is mspiration.
Presently the distended and elastic hmtia and twisted ribs
tend to return to their normal position, the abdominal walls
push against the contents of the abdomen, and so tend to
replace the depressed diaphragm, and in this way a portion
of the contained air is driven from the chest. This is expira -
tion. But this is ordinary respiration. In what is called
forced respiration, many muscles not usually engaged 1n
the process may be called into play, such are the
. sterno-mastoid, the trapezium, and even the pectorahs
and latissimus dorsi; the powerful muscles of the abdomen
may also be called into play to directly depress the chest
wall. Although in forced respiration, that 1s to say,
the deepest possible inspiration after the deepest pos-
gible expiration, more than 200 cubic inches of air can be
changed at a breath, under ordinary circumstances, the
quantity changed—the true breathing air—does not exceed
20 or 25 cubic inches.

- The blood as it circulates undergoes certain changes
due to its giving up nutrient elements to the tissues, and
the absorption of more or less effete matters from these.
But the blood itself changes especially as regards its
solid constituents, the corpuscles; the old seem to
uuder§n destruction and new ones to be formed from the
colourless corpusecles. Originally the white corpuscles
seem to be developed in the lymph glands. These
glands are somewhat kidney-shaped, having an afferent
and efferent vessel, and are enclosed within a covering
of connective tissue. From this bands of the same
kind of tissue are sent into the interior of the glands
forming alveoli. In these alveoli are numerous col-
lections of lymph corpuscles supported on trabeculs of
fine connective tissue, and permeated freely by channels
without walls for the passage of the lymph or chyle. In
many respects the spleen approximates to these structures.
Thesmallthickenings seen on branches of the splenic artery
and termed Malpigiian-bodiea, are in all respects similar
to lymph follicles, and the structure of the spleen itself
does not differ very greatly from these, save in having its
wall-less channels permeated by blood instead of lymph.
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anterior corresponds to the urethra. The external surface
of the trigone is also of a triangular shape, and hes
upon the rectum, being enclosed on each side by the
vesicule seminales and vasa deferentia, and below by the
middle lobe of the prostate. It is here that the recto-
vesical operation for puncturing the bladder 1s 1o le

erformed. The arteries of the bladder are derived

om the hypogastrie, ischiatic, middle hsmorrhoidal,
and internal pudic; its veins join the hypogastric
veins; the merves come from the hypogastric and
gciatic plexuses. The wrethra is the excretory camal of
the bladder.

Urine is a clear transparent fluid of a more or less de-
cided yellow tinge. It has a peculiar odour, and its
specific gravity varies from 1010 to 1030 in health,
tﬁough it may exceed either of these limits. In disease
this 1s still more frequently the case. Its main consti-
tuents are urea, w]ﬁc% 18 the final product of the oxidation
of albuminous substances within the body ; and uricacid, a
less perfectly oxidized substance, combined with alkalies.
Besides these there are a crowd of oxidation products
more or less perfectly oxidized, as xanthin, sarkin, krea-
tin, glycin as hippuric acid, and ammonia. There are
also present certain colouring matters in some form of
blood product—uro-haematin, &c. and indican. Many salts
besides those of the blood are found, especially sulphates
and oxalates, apparently derived from the oxidation of
taurin, together with a small quantity of sugar and cer-
tain gases. The colour and specific gravity of urine vary
with its concentration, whicE entirely depends on the
ingestion of food and drink and the activity of the skin.
The acidity of the urine does not depend on the presence
of a free acid, and after standing for a time it becomes
alkaline, owing to the production of ammonia at, the ex-
pense of the urea. Insome of the lower animals hippurie
acid is an important urinary constituent, whilst in rep-
tiles and birds uric acid is the most considerable product.

The exact relation of the kidneys to the urinary con-
stituents is not yet settled. Undoubtedly urea may be
found in blood: but facts are not wanting which tend
to show that the glandular structure of the kidneys has
an important influence on its production. The quantity
of urine secreted will vary directly with the blood-
pressure in the vessels of the kidney; under ¢rdinary
circumstances it varies from 20 to 40 ounces.

D
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expired air and its evolution from the surface of the skin
by radiation, conduction, and the conversion of cutaneous
transpiration into vapour, counterbalances the production
going on within ; so that the bodily temperature is kept
as mearly as possible at a medium, however affected.
This constant temperature is about 100° Fahr., but
varies with the spot where it is taken, being higher
in internal organs, lower in external ones. Increase of
bodily heat may be effected by adding to the diet oily
substances capable of yielding by oxidation much heat,
and by preventing the evolution of heat from the body by
wearing warm clothing. Our chief means of cooling the
body consists, after the clothing has been reduced to a
minimum, in some method whereby we favour the con-
version of water into vapour at the expense of the bodily
heat, or by favouring its abstraction by a frequently
renewed current of air.

MECHANICAL ACTION.

As already indicated, the force liberated by the con-
sumption of our food is primarily manifested as motion.
The chief means of .conversion are museular fibres, of
which there are two sorts—one striped transversely and
generally directly under the control of the will; the other
unstriped and generally uninfluenced, directly at least,
by any exercise of the will. Hence these are sometimes
spoken of as woluntary and involuntary muscular fibres.
Voluntary muscles are commonly composed of elongated
and rounded fibres of a reddish-brown colour. The ulti-
mate fibrils composing these seem to consist of tubes of
a substance called sarcolemma filled with protoplasm
marked at regular intervals by transverse bands. To this
protoplasm they owe, when stimulated, the power of self-
contraction, approximating the extremities of the fibrils
and so of any body, as bone, directly or indirectly at-
tached to them; this they do indirectly by means of
tendons. Various means of stimulation exist, but the
most important are nerve influence and electricity. In
muscles themselves, constant electric currents may be
made out similar to those deseribed in nerves.

The modes in which this mechanical force is applied
are various, as are the purposes for which it is employed,
but all consist of the af.pphu&tinn of the force to some one
of the three varieties of lever known in mechanics, When
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bodies which are found in the aryteno-epiglottidean
ligaments. g

The ligaments of the larynx, as deseribed by anatomists,
are very numerous ; the principal are—1, the thyro-hyoid ;
9, the crico-thyroid; 3, the thyro-arytenoid, or chords
vocales; in addition to these there are the ligaments of
the epiglottis, and those which attach the arytenoid
cartilages and the inferior horns of the thyroid to the
ericoid cartilage. The chief of these are the chorde vocales ;
elastic cords stretching on either side from the base of
each arytenoid cartilage, to the angle of the thyroid be-
hind the pomum Adami. The aperture between them
is called the rima glottidis ; when this is open and relaxed
it is triangular; when closed, somewhat, the cords are
brought close to and parallel with each other. The anterior
extremity of each cord is fixed ; the posterior extremity,
however, is attached to the aryfenoid cartilage, which 18
moveable : and 1t is throngh the muscles attached to these
cartilages that the cords are moved. Above each chorda
vocalis i8 a semilunar fold of mucous membrane, and
ﬁlsere 15 ‘a deep cavity between the two, called sacculus

g18.
~ The gloftis is the name given to the upper aperture
of the'?&rjmx. It is triangular ; bounded before by the
iglottis, laterally by the aryteno-epiglottidean ligaments,
which are two folds of mucous membrane, stretching be-
tween the points indicated by their names. When the
larynx is raised by its muscles, and the tongue pushed
back in the act of deglutition, this aperture is covered by
the epiglottis, and so the food is prevented from entering
the air-passages. But a yet surer defence against intrusion
18 provided by the muscles drawing the larynx upwards
and forwards beneath the base or root of the tongne.

The principal muscles of the larynx are, the crico-ary-
tenoider laterales et postici, the crico-thyroidei, the thyro-
arytenoidei, and the arytenoidews. The origins and at-
tachments of the former muscles are pointed out by their
names. Their uses are as follows :—the arytenoideus is
formed of transverse and oblique fibres which connect the
arytenoid cartilages. Its obvious use is, to draw the
irytenoid cartilages together, and close the rima glottidis ;
that is, the aperture between the two chorde vocales.

_ The crico-thyroid muscles are situated externally, and
draw the thyroid cartilages forwards upon the cricoid,
‘?.nd so tighten the chorda vocales.
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air passes through the larynx after tracheotomy, or when
there is paralysis of the vocal cords. ' _

. Language 13 something different from either voice or
speech. We may have spoken languages where different
sounds are employed to imply exactly the same idea, and
we may have written languages to whose characters no
gounds are known to correspond, and yet the language be
intelligible. In loss of the power of language, aphasia,
the patient may be able to pronounce certain words quite
well,but no others, and so be compelled to use these to imply
very various significations unknown to those around him.

THE NERVOUS SYSTEM.

The most highly specialized portion of the human frame,
and in many respects by far the most important, is the
nervous system. i )

This system may be distinguished into the cerebro-spinal
or voluntary, and the sympathetie or tnvoluntary systems,
The former, again, may be divided into cerebrum, cerebel-
Qum, and spinal cord (including in this latter the medulla
oblongatn). With respect to its composition, the nervous
matter is distinguished into two substances—the cineri-
tious or cortical, and the medullary. These tissues con-
sist of two kinds of elements—merve cells and nerve
fibres. The cells are of various sizes and shapes, some
sending out many processes (multipolar), others few, but
in all probability, all possess some. These processes pass
from one cell to another, and finally seem to issue from
these as nerve fibres. Of these there are two kinds, the
medullated and non-medullated. The medullated are pro-
vided with a kind of sheath composed of a fatty matter,
speedily solidifying after death, and giving the tissue that

eculiar white shining appearance so characteristic of it.

e non-medullated fibres want this, and are grey instead

of white. These are chiefly found in the sympathetic

stem; the white or medullated fibres being found in

the cerebro-spinal centres and nerves, the cells being con-
fined to the centres alone.

The cineritious or cellular substance is situated exter-
nally on the cerebral hemispheres, but in the spinal marrow
it 1s alto%ethar deep-seated ; on the contrary, the medul-
lary or fibrous matter lies superficially on the spinal
marrow, pons and crura of the %r&in, where it is readily
distinguished (if the membranes he stripped off) by its
shining white colour. The office of t%e grey matter
18 supposed to be that of originating motor acts, and re-
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‘the neuroglia. Besides this, there are more isolated
masses of grey matter constituting the so-called basal
ganglia. Of these the chief are the corpora striata, the
i:}i}tic thalami, the corpora quadrigemina, and the nasal
obes.

- The grey matter of the hemispheres, which is in direct
communication with that of the basal ganglia, and
through them with the spinal cord, is specially concerned
in all intellectual processes. The corpora striata are the
great seats of motor power, and the optic thalami of
common serisation. The corpora quadrigemina and nasal
lobes are concerned in sight and smell respectively.

CereBeLLUM.—The structure of the cerebellum is much
more simple than that of the cerebrum; its ratio to the
latter is as one to eight in the adult. Its surface is
marked by numerous concentric lamine of grey matter,
analogous to the cerebral convolutions. It is divided
into two lobes by the falx cerebelli. On the mferior sur-
face 1s seen the wnferior vermiform process, a small lobule,
situate in the median line. Wheun the mass of the cere-
bellum 1s divided ]Il)erpand.icu]a,ﬂ}r, an arrangement of the

arts is seen, called arbor vite. This depends on the
mtermixture of white and grey matter. It also contains
a corpus dentatuwin, or gang%iun of grey matter enclosed
the white.

The cerebellum 1s connected to the cerebrum and spinal
marrow by two distinet bundles of nervous matter—viz.,
first, the processus a cerebello ad testes ; second, the cor-
pora restiformia.

The first run up to join the corpora quadrigemina, and
have the valve of Vieussens between them. The second,
or corpora restiformia, pass downwards and form a union
with the spinal cord. Besides these, a large bundle of
commissural white fibres passes from each side of the
~ cerebellum to the opposite (forming the pons Varolii)
under the medulla oblongata.

BASE oF THE Buuu.—gt the base of the brain, the eye
at once recognises several distinct masses—viz., the
anterior lobes, the middle lobes, the pons Varolii, with
the medulla oblongata, and the inferior surface of the
cerebellum. The parts which occupy the median line
(reckoning from before backwards) are, the median
fissure, the commissure of the optic nerves, the infundi-
bulum, and tuber cinereum, the corpora mammillaria, the
locus perforatus, and the pons Varolii,
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The corpora restiformia form the posterior columns of
the medot:ﬂa, oblongata. They ascend into the lobes of the
cerebellum, and are continuous inferiorly with the pos-
terior columns of the spinal marrow. : :

In the medulla oblongata are situated certain very im-

rtant centres, especially those of respiration and in
part, at least, of circulation. Accordingly injury to this
part may be followed by instantaneous death. To this
spot the term vital knot has been applied.

Themedulla spinalis, or spinal marrow,is that part of the
cerebro-spinal system which is contained in the vertebral
canal. It extends from the medulla oblongata to the level
of the first or second lnmbar vertebra. It presents two
distinet swellings: one in the interval between the third
and sixth cervical vertebras, and a second corresponding
with that between the tenth dorsal and first lnmbar ver-
tebra. The spinal cord is divided into two lateral halves
by the anterior and posterior fissures. On each side we
find two other fissures, less distinctly marked, along which
the roots of the nerves are attached. The spinal marrow
is suspended in the spinal canal by a peculiar membranous
ligament (ligamentwin dentatwm), which resembles the
teeth of a saw—the flat edge being attached to the pia
mater, the pointed edge to the dura mater, midway be-
tween the foramina for the exit of the nerves.

The outer portion of the spinal cord is composed of
white medullated fibres, of which it may be said roundly
that the anterior pillars are motor, the posterior sensory.
The grey matter is arranged so as to present four
projections corresponding to the four origins of each
pair u_f spinal nerves—viz., an anterior or motor, and a
posterior or sensory on either side, these two freely com-
municating.

CerEBRO-SPINAL NERVES.—These nerves arise from
the brain or spinal cord in pairs. They are symmetrical
in their origm, and nearly so in distribution. They
gane*.ti&}le terminate by forming loops, plexuses, or small
ganglia.

e cerebro-spinal nerves consist of medullated nerve
fibres, united into bundles by a fine connective tissue, and
the cerebral nerves are for the most part nerves of one

kind of function, but the spinal nerves are both Sensory
and motor.

CeresrAL NERVES, — These are commonl

: : : : arranged
nto nine pairs, denominated according to their sp

origins at
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from the same nucleus as the motor oculi. They run
round the crus cerebri, then along the margin of the ten-
torium, throngh the outer wall of the cavernous sinus,
and into the orbit by the sphenoidal fissure, whence they
pass to the orbitar surface of the superior oblique muscle.

The fifth pair : trigemini, trifacial.—The fifth is analo-
gous to a spinal nerve, and has two portions, one anterior
and smaller, which is motor ; another posterior and larger,
which is sensory. The motor portion arises low down in
the medulla oblongata, the sensory from the floor of the
fourth ventrcle, not so low down, partly from the olivary
bodies. The two portions run together over the edge of
the petrous portion of the temporal bone, and there the
posterior root forms the Gasserian ganglion, which gives
off three branches; the anterior root continues its course
underneatl the ganglhion, and jons its third branch before
the latter has left the skull. From the anterior edge of
the Gasserian, or semilnnar ganglion, three branches are
given 'off—viz., 1. The ophthalmic. 1. Superior maxillary.
111. Inferior maxillary.

I. The ophthalmic nerve runs along the outer wall of
the cavernous sinus, and before it enters the orbit sub-
divides into three branches—1. Frontal; 2. Lachrymal ;
3. Nasal.

1. The frontal branch passes through the foramen
lacerum orbitale, then runs between the periosteum and
levator palpebrae superioris, and divides into the (a) supra-
trochlear and (b) supra-orbitar nerves. (a) The supra-
trochlear passes out of the orbit above the oblique tendon
to the occipito-froutalis, corrugator superecilii, and scalp.
(b) The supra-orbitar nerve (external fromtal) emerges
through the supra-orbitar foramen or noteh to the same
parts as the former branch. Both these nerves are often
the seat of neuralgic affections. 2. The lachrymal nerve
runs along the upper edge of the external rectus muscle
to the lachrymal gland; it also gives filaments to the
- skin and conjunctiva liuin% the upper palpebra. 3. The

nasal nerve enters the orbit between the two origins of*
the external rectus, then crosses over the cptic nerve, and
divides into two (¢ and b) filaments: (a) the internal, or
proper nasal, enters the internal ethmoidal foramen, then
runs along the cribriform plate, and dips into a peculiar
foramen at the side of the crista galli, and is distributed
to the interior of the nares; some twigs emerge beneath
the nasal bones, and are distributed to the skin at the tip
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descends between the pterygoid muscles, then enters the
inferior dental foramen on the inner side of the ramus of
the lower jawbone, gives filaments to all the lower teeth,
and sends a branch out by the sub-mental foramen on the
chin, which is lost in the muscles of the lower lip and in
the integuments. Before entering the dental canal, 1t
gives off the mylo-hyoid nerve, which is distributed to
the musecle of that name, the digastricus, and the sub-
maxillary gland. 3. The lingual, or gustatory, branch
of the inferior maxillary nerve, having been joined by the
chorda tympani, descends between the submaxillary
gland and tongue, then accompanies the Whartonian duet,
and mounts up over the sublingual gland to terminate
in the mucous surface of the tongue. This branch sup-
plies the different salivary glands, the tonsils, the mucous
membrane and papillee of the tongue, and supplies the
front half of that organ with the sense of taste.

The sixth pair of nerves, abducentes, originate from a
nucleus closely connected with that of the seventh or
facial nerve. It runs forwards, towards the posterior
clinoid process; then through the cavernous sinus,
“crossing the oufer side of the carotid artery; then
into the orbit, through the sphenoidal fissure and
between the two heads of the external rectus muscle;
and, passing along the ocular surface of this latter, is lost
in its substance. In the cavernous sinus it receives a
few filaments from the superior cervical ganglion.

The seventh pawr of merves comprise the facial and
auditory nerves—portio dura and portio mollis. The
portio dura or facial nerve, arises from the upper part
of the medulla oblongata in the floor of the fourth ven-
tricle. This 1s the special motor nerve of all the muscles
of the face (the muscles of mastication excepted), the
occipito-frontalis, the muscles of the ear, the stylo-hyoid
mauscle, the posterior belly of the digastricus, and the
platysma myoides.

- It runs in company with the portio mollis, from

which it is very frequently separated by a small artery,
into the internal anditory foramen, and at the bottom of
this latter enters the aqueduct of Fallopius, which it
‘then traverses, comes out through the stylo-mastoid
foramen, and is distributed to the parts about the side of
the face and head. In the aqueduct of Fallopius the
facial nerve is joined by the petrous portion of the Vidian
nerve: also by a communicating filament from the vagus.

E
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This is a sensory mass, partly connected with the sense
of taste in the back part of the tongue, partly also con-
ducting impressions to the centre to be converted into motor
acts, chiefly connected with deglutition. -

The pnewmogastric nerve, nervus vagus (sef:-:}mi divi-
8L0m aﬁ' the eighth), arises from the same portion of the
medulla as the preceding nerve, but a little below it. On
passing through the foramen lacerum, the vagus presents
a ganglionic enlargement ; it then descends along the
side of the neck, at first lymng on the deeper-seated muscles,
but soon enters the sheath of the carotid artery, in which
it lies behind and between the carotid artery and internal
jugular vein, and passes to the thorax; in the thorax 1t is
found forming a plexus behind the root of the lungs, from
which on either side the nerve again emerges, and, having

assed down along the esophagus, enters the abdomen
E}’ the esophageal opening, to be lost on the stomach,
liver, and neighbouring parts. There is a slight difference
between the courses of the right and left vagi, as they
descend to and enter the thorax. The right nerve is placed
more anteriorly than the left, and crosses between the
gubelavian artery and vein at a right angle on the inner
side of the scalenus muscle; the leff nerve crosses
obliquely the origin of the subclavian artery, and then
passes aﬁung the descending aorta.

The principal branches of the pneumogastric nerve
are—

1. Commumnicating branches to the neighbouring nerves
and the superior cervical ganglion. 2. Pharyngeal nerve,
arising just below the ganglionic enlargement. This
branch descends behind the internal and external branches
of the carotid artery, in an oblique direction, to the
middle constrictor of the pharynx, near which it forms
the pharyngeal plewus, with branches from the spinal
accessory, glosso-pharyngeal, superior laryngeal nerves,
and superior cervical ganglion ; from this plexus, filaments
are sent off to the mucous and muscular tissues of the

phaTx, 3. Superior laryngeal. 4. Cardiac branches
whic dasaend% the cardiac plexus. 5. Imferior or
laryngeal recurrent nerve, given off just as the vagus is
about to enter the thorax; that of the richt side winds
round the subclavian artery, from before ﬁﬂckw&rdﬂ, and
then ascends obliquely inwards, to the trachea, until it
reaches the edge of the inferior constrictor, under which
it passes to be distributed to the crico-arytenoid, thyro-
E 2
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branch descends along the sheath of the carotid artery to
the omo-hyoid, sterno-hyoid, and sterno-thyroid muscles,
forming a loop with a branch of the third cervical
nerve. It is sometimes concealed 7n the carotid sheath,
when it will be found running down immediately upon
the carotid artery. 2. Branches to all the musecles at the
base and body of the tongue.

SPINAL NERVES.

The spinal nerves consist of thirty pairs—viz., eight
cervical, twelve dorsal, five lumbar, and five sacral. E‘a.ch
spinal nerve arises by two roots separated by the liga-
mentum dentatum from the lateral surface of the spinal
marrow, the anterior or motor oot from the anterior or
motor column, the posterior or sensitive from the posterior
column of the cord—the latter soon forms a ganghon.
The two roots pass out through theintervertebral foramina,
and here unite to form a single spinal nerve of compound
function. The nerve almost immediately divides into an an-
terior and posteriorbranch—theanteriorand largerproceeds
forwards to form the principal plexuses, the posterior
passes backwards and is lost i the muscles of the back.

The first cervical (sub-oceipital) nerve passes between
the occipital bone and atlas, crosses the vertebral artery,
and is distributed to the muscles at the back of the neck
and occiput. The other superior cervical nerves give
branches to the muscles which lie in the neighbourhood,
communicate with the sympathetic nerve, and form,
throngh means of their anterior branches, the cervical

lexus. The phrenic arises from the third, fourth, and
ifth cervical nerves; it descends along the scalenus
anticus muscle, then enters the thorax, passes along the
side of the pericardium, and is distributed to the dia-
phragm. The phrenic nerves also send filaments to the solar
Plexuﬂ, and to the liver ; and it is supposed that the pain
i the right shoulder felt in liver diseases, arises from the
irritation of the terminal twigs of the phreniec, propagated
upwards to the spinal cord, and thence reflected alon
some of the nerves which arise in the vicinity, and whie
supply the shoulder. This is the inferior internal respira-
tory nerve of Sir Charles Bell.
e four ﬂm{eria—r cervical nerves together with the first
dorsal, form the awillary or brachial plexus, which gives
off the thoracic, scapular, and brachial nerves. These
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1t furnishes the ciliary nerves, and communicates by dis-
tinet filaments with the nasal branch of the fifth and the
third nerves. These have been denominated its 7roots.
This ganglion also receives filaments from the sympathetic
system.

Fﬂ. The otic ganglion (ganglion Arnoldi) is a small,
reddish-grey, soft ganglion, situated a little below the
foramen ovale, on the inner side of the third branch of
the fifth nerve, between this and the Eustachian tube.
Two nerves come off from this ganglion, one of which 18
distributed to the tensor tympani muscle, the other—the
nervus petrosus superficialis minor—enters a special canal
in the temporal bone in front and to the outer side of the
aqueduct of Fallopius, passes through this canal into the
cavity of the tympanum, and joins the tympanic plexns
of Jacobson. The otic ganglion communicates with the
third division of the fifth nerve.

3. The spheno-palatine (Meckel's) ganglion is found
i the pterygo-maxillary fossa, and furnishes (a) filaments
to the superior maxillary nerve; (b) palatine nerves; (¢)
naso-palatine nerve, which runs obliquely along the
septum nasi towards the foramen inecisivum, and enters a
small opening just behind this foramen to join the branch
of the opposite side, and be lost on the palate. It mnext
gives off (d) the—

Videan merve: this passes backwards through the
pterygoid canal, and divides into two filaments: one of
which joins the carotid plexus; the other enters the

neduct of Fallopins, and joins the facial nerve. The
submaxillary ganglion is situated on the lingnal branch
of the third division of the fifth ; it resembles the ophthal-
mic ganglion in being composed both of organic fibres and
fibres of the cerebro-spinal system. It receives a filament
from the superior cervical ganglion of the sympathetic,
which in its course to it accompanies the facial artery.

Tae CervicaL GaANGLIA are commonly three—viz.,
the superior, middle, and inferior ; the middle ganglion is
sometimes wanting, or merely consists of a slight swellin
of the nerve. Tie branches of the superior cervi
ganglion are—

14 ..:lscmi:'lng. To form the carotid plexus in the carotid
canal.

2. Descending. To the middle cervical ganglion, also
branches which form the superficialis cordis nerve.
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which it receives at its upper extremity and gives off at
its lower. From this ganglion three orders of filaments

are given off—

1. Filaments to join the pulmonary plexuses. :

2. Arterial branches to the aorta, and large arteries
given off from 1t, :

3. Descending branches to the heart; these are dis-
posed in two sets, which take the course of the coronary
arteries, and are thence termed the coronary plexuses.

The 7ight or anterior coronary plexus passes between
the aorta and pulmonary artery, to be distributed on the
right auricle and ventricle. . :

The branches of the posterior coronary plewus ramify
on the inferior and posterior surface of the left ventricle
and auricle. These nerves enter the muscular structure
of the heart, and stimulation of them guickens 1ts motion,
just as stimulation of the vagus retards it.

TrorAcic GaNcLiA.—These are twelve in number, on
either side, lying underneath the pleurs, on the heads of
the ribs. They furnish communicating branches to each
other and to the intercostal nerves, pulmonary filaments
to the plexus of that name, and arterial filaments to the
aorta. The principal branches, however, are the greater
and lesser splanchnic nerves. 1. The greater splanchnic
nerve arises from the 6th, 7th, 8th, 9th, and sometimes
10th thoracic ganglia ; it descends through the crus of the
diaphragm, and joins the semilunar ganglion. 2. The lesser

lanchnic nerve is dervied from the 10th and 11th
thoracic ganglia ; it passes through the crus of the dia-
phragm to join the renal plexus.

ABpoMINAL GaNeLIA.—These may be distinguished
into lumbral and sacral. The lumbar ganglia are usually
five pairs, situated on the sides of the bodies of the lumbar
vertebrse, near the psoas magnus muscle ; beside com-
municating and arterial branches, they send off filaments
to the varions plexuses to be mentioned hereafter.

THE Sacran GaNeLIA are commonly three or four
pairs, situate near the anterior sacral foramina; they
gend off filaments to the sacral nerves and hypogastric
plexus. The last pair detach two filaments which pass
obliquely inwards and form the ganglion vmpar, on the
median line.

ABpoMiNAL Prexus.—The various branches of the
abdominal ganglia, being joined by the splanchnic and
branches of the par vagum, form numerous plexuses for
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grow, sometimes called basement membrane; and this
again lies upon a more or less dense layer of areolar
tissue, called in the skin the cufis vera, permeated by
blood-vessels, which are generally most abundant on its
surface immediately under the basement membrane.
Besides these the skin possesses sweaf glands, sebaceous
follicles, hair, and nail, and minute papille. '

The cuticle or epidermis is composed of an 1mmense
number of minute scales agglutinated together, which
are being perpetually worn off from the outer surface,
and as perpetually formed from below by the cutis vera.
The newest layer of cells, which are in immediate contact
with the eutis vera, are softer. rounder, and diﬁ'erent n
some chemical respects from the outer ones, which have
become harder and flatter. The innermost layers of
cuticle where it is the softest, are called the refe mucosum,
and it is in these layers that the pigment is found which
causes the dark tint of negroes and of dark complexions
in general. The pigment seems to lose its tint as it ap-
proaches the surface. The outer surface of the epidermis
exhibits its cellular constitution, the papillee and aper-
tures of the sebaceous and sudoriferous glands; on the
inner surface are seen the funnel-like ducts of these.

The eutis vera is formed of a more or less dense web of
white and yellow connective tissue fibres, which is united
by ramifications with the subeutaneons areolar tissue, and
often with the fascia beneath. The thickness of this part
depends on the amount of pressure it has to withstand,
and the thickness of the cuticle is in the same proportion.
The vessels and nerves of the skin pass through it to
ramify on the surface.
~ The papille of the skin are minute elevations of its
surface (about 100th of an inch long) found wherever the
sense of touch is most delicate, as on the fingers, where
they exist in curved double rows. They are composed of
a capillary artery and vein, forming a loop, with a por-
tion of connective tissue; a nervous loop probably exists
in all of them. They are covered with an expansion of
the basement membrane, and over that with a cuticle,
which is often moulded into ridges corresponding with the
rows of papille.

The sweat glands lie thickly under every part of the
skin, especially in the axilla. They are lodged in little
foveolar depressions on the deep surfuce of the skin, and
are of pink colour and semi-transparent appearance.
Their ducts pass through the cutis and cuticle in a spiral
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throughout by the pitwitary membrane, and receives
branches from the olfactory mnerve, which supplies the
sense of smell, and from the first and second divisions of
the fifth, which supply common sensation. The special
organ of smell is situated in the upper part of the nasal
cavity, and consists of a cylindrical epithelium, between
the cells of which are ranged long and nearly naked
processes of the olfactory nerve. This termination of the
special sensory nerves in rod-like bodies, is typical of most
of the other special senses.

THE EYE, OR ORGAN OF VISION.

The eye is contained in a cavity of the cranium, called
the orbit, which is composed of the frontal, superior
maxillary, malar, ethmoid, sphenoid, lachrymal, and pala-
tine bones. The muscles enclosed in the orbit are, the
levator palpebree superioris, the four recti, and two
oblique muscles. The nerves of the orbit are, the second,
third, fourth, the first division of the fifth (ophthalmic),
and the sixth nerve.

The globe of the eye is composed of fluid and solid parts
enclosed in certain membranes, or tunics. The latter are,
the sclerotic, the choroid, and the retina.

The sclerotic coat i1s a strong fibrous membrane, en-
closing mnearly four-fiftths of the eye, and united an-
teriorly to the cornea in a bevelled manner. Its inner
surface is in contact with the choroid membrane. The
external surface of the sclerotic is covered anteriorly by
the conjunctiva and expansion of the tendons of the
ocular muscles, It is penetrated posteriorly by the optic
nerve and central artery of the retina, and on the sides
by the ciliary nerves and vessels.

The cornea is a transparent membrane, nearly circular,
attached to the sclerotica, and forming the anterior
portion of the eyeball. It is composed of a peculiar form
of connective tissue, in which are numerous cavities com-
municating by canals and containing corpuscles, similar
in many respects to lencocytes. Itis lined anteriorly by a
very thin layer of conjunctiva, and posteriorly by the
membrane of the aqueous humonur.

The choroid is a structure ma.inl;r vascular; but also
where it covers the vetina, consisting of pigment cells,
generally hexagona lin outline. The nhurais membrane is
placed between the sclerotic membrane and the retina,
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behind the lens. It is in contact with the inner surface
of the retina, anteriorly two layers of membrane
embrace the crystalline lens. There results from this
separation a space of the form of a three-sided eircular
prism, completed by the circumference of the lens; this
18 the canal of Petit. :

The crystalline lens is situated at the union of the
anterior with the two posterior thirds of the eye, lying
behind the iris, surrounded by the ciliary processes, and
received into a cavity of the vitreous humour. The
crystalline lens, W]liﬂ{l is perfectly transparent in the
adult, is a little reddish in the feetus, and yellowish in
old persons. Its softness diminishes as the age advances.
The capsule of the lens has a form similar to the body it
contains; it is composed of fine connective tissue.

The retina is a transparent membrane which lines the
inner surface of the choroid, and is continued as far for-
ward on the vitreous humour as the ciliary processes.
It is composed of various layers of nervous origin sup-
ported by fine connective tissne. Most mnternally 1s the
membrana limitans, just beyond this a layer of nerve-cells
- from which proceed various processes terminating in the

rods and cones of Jacob’s layer. It is supplied by the
arteria centralis retine, a minute branch of the ophthalmic
which runs in the centre of the optic nerve, and emerges
from its termination to form this vascular network which
lines the retina.

The a,p];{and.a.ges of the organ of vision are—the eye-
brows, eyelids, and lachrymal apparatus. The lachrymal
ﬂ.]]:;:pa.r&tus consists of the lachrymal gland and caruncle,
the lachrymal ducts and sac, and the nasal duct.

Puysioroey or Vision.—The rays of light from any
given object are collected by the cornea, in consequence of
its forming a concavo-convex lens, and are directed
towards the interior of the eye. Some impinge upon the
iris, and are by it intercepted. The greater number pass
through the pupil, and are concentrated by tlie double
convexity of the crystalline lens; they pass backwards
from its posterior surface through the vitreous humour,
and here diverging form the image of the object on the
retina. The direct or vertical rays pass straight through
the lens; the lateral rays in passing through the lens are
made to converge so that an image of the object whence
the rays proceed is formed in an inverted position on the
retina. A too great convexity of the lens causes the
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that the apertura chorde by which the chorda tympani
nerve comes from the Fallopian canal. .

The floor of the tympanum displays the glenoid fissure
through which the processus gracilis of the malleus passes
to give insertion to the musculus externus maller or
laxator tympani, and the chorda tympani also escapes.

The anterior wall displays one orifice, divided into two
by the processus cochleariformis ; the upper partition con-
tains tﬁe tensor tympani, or internus malle1 muscle; the
lower is the tympanic extremity of the Eustachian
tube.

The tympanum contains four bones (ossicula auditus),
articulated 1n moveable fashion the one to the other, which
stretch in an irregular chain from the membrana t ani
to the fenestra ovalis., First, the malleus, wﬁncﬁ 18
attached to the membrana tymﬂini; secondly, the incus,
articulated with the malleus; thirdly, the os orbiculare ;
and fourthly, the stapes, articulated on the one side to
thé os orbiculare, and on the other attached to the mem-
brana fenestre ovalis.

There are three muscles of the tympanum, which re-
gulate the motions of the ossicles, and stretch or relax
the membrana tympani, and membrana fenestrae ovalis.

The Eustachian tubes open from the tympanum into
the upper part of the throat opposite the posterior ex-
tremity of the inferior spongy bone, and thus convey air
into the cavity of the former, and allow the membrana
tympani to vibrate freely. When these tubes are filled
with mucus, or obstructed from disease of the throat,
the hearing is always impeded.

The wnternal ear, or labyrinth, is subdivided into the
vestibule, cochlea, and semicircular canals. The vestibule
is the minunte cavity contained between the fenestra ovalis,
the cochlea, and the entrances to the semicircular canals.
The vestibule is lined by a membranous expansion, which
contains a peculiar flmd (liguor Cotunnir). The open-
ings into the vestibule are—(1) the fenestra ovalis ; (2) the
opening into the cochlea; (3) the five openings of the
gemicircular canals; (4) the aqueduct of the vestibule;
(5) the openings for the entry of the portio mollis.

e cochlea 18 a small osseous structure, which some-
what resembles the shell of a snail, from which similarity
it receives its name. It consists of an osseous tube,
twisted two and a half times round a central axis
(modiolus). The lamina spiralis is a thin plate, partly

¥
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composed of minute tubes (fubuli seminiferi), extremely
convoluted, and arranged in lobules (lobuli festis). These
tubes terminate in the vasa recta, a series of small, straight
vessels which join the rete testis. The ducts forming this
latter body emerge from the superior and posterior angle
of the testis, under the name of vasa efferentia (coni vascu-
losi), which are commonly from ten to fifteen in number ;
these soon become convoluted, and, joining together, form
the epididymis. The upper end of this last-named tube
is called globus major ; the lower part globus minor ; and
the duet which ascends from the latter to the ring is
denominated was deferens. The proper tumics of the
testicle are, the tunica vaginalis, tunica albuginea, and
tunica vasculosa. The tunica wvaginalis 18 the serous
bag which was drawn down with the testicle in its
descent from the abdomen. The funica albuginea is a
dense fibrous membrane, which forms the proper capsule
of the testicle: at the posterior border of the gland, this
membrane divides into two laminz, one of which, the ex-
ternal, is continued along the vas deferens; the other,
mnternal, joining with the Etjrer of the opposite side, passes
into the substance of the gland. The septum thus produced
is called the corpus Highmorianum (mediastinum testis of
~ Sir A. Cooper). The tunica albuginea also sends in several
processes, which separate the lobuli testis. Sir A. Cooper
also deseribes the tunica vasculosa testis, which lines the
mner surface of the tunica albuginea, and sends vascular
processes between the lobules.

The spermatic cord 18 composed of the vessels, nerves,
lymphatics, and ducts coming to, and passing from, the
testicle, enclosed in four membranous layers—viz., the
spermatic fascia, thé cremaster muscle, the fascia propria,
and the remnant of the tunica vaginalis of the cord. The
vas deferens ascends from the globus minor of the epididy-
mis, along the cord; then passes through the inguinal
canal, turns downwards along the posterior wall of the
bladder, across the ureter, Emg terminates by uniting with
the duct of the vesicula seminalis at the base of the
prostate gland. The semen is a semi-opaque fluid of a
dull white colour, and contains certain bodies termed
spermatozoa, resembling a pin in shape, the head being
oblong, and the tail tapering gradually to a fine point.
These are the essential agents in fecundation.

In the female, the essential body concerned in repro-
duction is the ovum, which2i3 produced in the ovary,

F
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From the mucous layer are developed the viscera of the
chest and abdomen, excluding the heart and its connected
vessels, which are developed along with their earliest
contents from the intermediate or vascular layer.

Whilst development is going on certain folds of mem-
brane gradually encompass the embryo. The most 1m-
portant of these is the amnion, in which 1t floats. From
its posterior extremity grows a mass of cells called the
allantois, which, growing outward, reaches the walls of
the uterus, next its vessels, penetrate these until they
have reached the maternal vessels, whence they draw
supplies of nourishment for the feetus. Thus is formed
the placenta. The communication between the foetal
and maternal vessels is not direct. The various organs
of the body are formed by buds from the central mass,
which originally consists only of the trunk and head.
After parturition, the infant, which heretotore has
breathed and been fed by the blood from the mother’s
vessels, begins to respire by the lungs, and is nourished by
a peculiar secretion specially intended for this purpose—
viz., milk, which is the secretion of the mammary gland.

The Fallopian tubes are two membranous canals, which
extend from the sides of the uterus, along the broad
ligaments, towards the ovaries. The free extremity of
each 1s wide, and presents a peculiar fringed appearance,
whence their name, corpora fimbriata. These receive the
ovam from the ovary, and conduct it to the nterine cavity.
- The Fallopian tubes are composed of a thin layer of
erectile tissue, lined internally with the mucous mem-
brane, which is thrown into longitudinal plics, and ex-
ternally with a prolongation of the peritoneum. The
serous membrane, however, is not reflected back from the
fimbriated bodies, and hence presents a communication
with the exterior—in other words, is not a complete sac.

The ovaries are oblong bodies contained in the posterior
folds of!the broad ligament. Each is connected to the
uterus bﬁ the broad ligament, and by a small fibrous
cord, without a canal, the ligament of the ovary. The
ovary 18 moreover enclosed in a dense fibrous sheath,
which sends septa into its structure: when this is
divided, the ovary is seen to contain a number of small
vesicles (vesicles of Graaf), in which are developed the
ova, or rudiments of the embyro. After conception, the
ovaries frequently present yellow spots (corpora lutea).

Tup MammaRy Granp.—Although, strictly speaking,
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DISEASES OF THE ALIMENTARY CANAL.

DISEASES OF THE MOUTH, PHARYNX,
AND (ESOPHAGUS.

CATARRH OF THE MOUTH—STOMATITIS.

SvuprERFICIAL inflammation, or, as it is also called, catarrh
of the mucous membrane of the mouth, may arise from
the local action of irritants, such as mercury, or by the
spread of the inflammatory condition from neighbouring
organs, especially from the stomach and skin ot the face.
There is swelling of the mucous membrane on the
tongue and cheeks; the mucus secreted is unusually
thick and turbid with young cells, so that it adheres
freely to the tongue, especially to the papille, giving rise
to what we commonly call a foul or coated tongue. The
thickened epithelium and new cells tend to rapid fatty
degeneration or putrefactive change, whence the breath,
if the patient breathes through the mouth, is foul and
unpleasant, but 1s sweet enough if the patient breathes
by the nose—an important distinction. In the chronie
form, the epithelium and mucous follicles may be even
more swollen than in the subacute condition we most
frequently see. The patient complains of a bad taste in
the mouth, or it may be only a loss of the sense of taste
to some extent; whilst the secretion is so thick and
clammy that it cannot be got rid of by hawking and spit-
ting. There is ordinarily, too, considerable thirst, for
the common concomitant of oral catarrh is gastric
catarrh, This is always most troublesome in the morn-
ing, and often disappears after breakfast, when the exces-
sive fur has been removed from the tongue.
Treatment.—When oral catarrh is due, as is not unfre-
quently the case, to over-smoking, that must be stopped,
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CANCRUM ORIS.

This form of disease is now happily but rarely seen
except in unhealthy and badly fed scrofulous children,
especially in pauper schools, but when the extravagant use
of mercurials was in vogue for the treatment of rickets and
hydrocephalus, it was only too frequent. Tt sometimes
occurs in adults. The malady begins by the formation of
a white or yellowish spot of some size on the inside of the
cheek, and on the gum opposite. This sloughs, and araw
irritable sore is left, which is very paintul. In more
severe cases the slough is thicker and the ulcer deeper.
In either case healing proceeds but slowly, and in the
worst form there is no tendency to it at all. ~ Lips, cheeks,
and tongue may be all involved, and n the worst cases
there is caries or necrosis of the jaws. Here too, there 1s
catarrh of other parts of the mouth, so that what between
the sloughing tissues and the decaying epithelium the
odour is exceedingly disagreeable. In the advanced stage
we see o dark, ashen-coloured opening on the outside of
the cheek, occupied by a pulpy-looking material, the
edges blackened and the surrounding tissues cedematous.
Inside the mouth matters are still worse, the gangrenous
condition is more extensive, the teeth loosened a.Eud the
jaw-bones laid bare, and the odour horribly feetid. In
such instances death usually results; but in simpler
cases, though recovery is slow, it is at lu.st_attgmed, ut
with more or less deformity following cicatrization.

Treatment—In cancrum oris dependent on mercarials
- their use ought to be promptly ato%ued, and all the reme-

dies nseful m ptyalism invoked. Chlorate of potass, as
already pointed out, is one of the chief of these. Iodide.
of potassium in five-grain doses should be given every
four hours in decoction of bark, and the patient have
port wine and egg. The mouth is to be kept clean in the
usnal way, and carefully washed out after eating, as the
condition is greatly aggravated by decaying particles of
food. The mouth 1s usually kept half open to relieve the
pain, and this fosters the decomposition. As any motion
of the jaws is extremely painful, all the food should be in
the condition of a moderately thin pulp, and should be
rich and nutritious. As the slough GFEH.-I'E away, the part
should be lightly touched with solid nitrate of silver—
this is much better than playing with a solution of it.
Sulphurous acid and permanganate of potash are also very
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destroyed, without being sensible of the state of matters.
If seen early enough there is a deposit of yellow gummy
material beneath the skin, and if this be not dealt with no
long time elapses till both skin and deposit give way, and a
deep, sharply-defined ulcer is left. This tends to penetrate
more deeply rather than to heal, and if in the roof of the
mouth soon involves the bone. _

Treatment.—Fortunately such ulcers are highly amen-
able to treatment. The solid nitrate of silver should
first of all be well bored into each—a light touch here
is worse than useless—and time given for the slough
to separate. Meanwhile sulphurous acid or chlorate of
potash should be freely used for the general catarrh of
the mouth, and iodide of potassium given in large doses.
It is best given in bark a,Emg with carbonate of ammonia,
and is useless in small doses. It is good to begin with
10 or 15 grains every four hours, and to increase the dose
if necessary. In many instances no time is to be lost if
we would avert irretrievable mischief, such as destruction
of the hard palate, or even of the vertebre.

THRUSH.

The disease called thrush is ordinarily seen in in-
fants only a few days or weeks after birth, but some-
times also towards the close of wasting diseases. It
tends to spread from one child to another if great
cleanliness be mnot observed, especially where they
are congregated together in large numbers. Asso-
ciated with the disease, if not the immediate cause of
it, is a fungus, the oidiwm albicans, but such fungi may
nearly always be found in the oral cavity, especially in
catarrhal conditions. The thrush is seen to form whitish
points or smears of a curdy-looking appearance on the
tongue and cheeks, and this is found to be formed of the
fungoid elements already mentioned in the shape of spores
and mycelium with partially disintegrated epithelium.
Usnally, this condition of mouth is associated with diar-
rheea, gut. both are due to the same cause, not the one
to the other. The malady 1s not dangerous in otherwise
healthy children, but in weakly infants the diarrheea may
be exhausting. :

As to accompanying treatment, the malady, as far as the
curdy smears are concerned, being essentially fungoid, we
should use those remedies which are known to destroy such
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in some patients than in others. These can hardly un-
dergo the slightest exposure without being subjected to an
attack of this malady, and one attack seems to predispose
to another, especially if the parts are left in a damaged
condition. In some it becomes chronie, and can with
difficulty be got rid of. The most frequent cause of
catarrh of the fauces is exposure to cold, especially in
debilitated subjects if these have been subjected to
draughts of cold air or wet clothes; but it may be
Em&uced by direct irritation, or may spread from neigh-
ouring organs. Sometimes it appears to be the result of
constitutional conditions, as in tEe sore throat of scarlet
fever. Young people are more liable to its attucks than
those more advanced in life.
. The first sensation of simple sore throat may be merel
a feeling of stiffness, and some pain, especially on swal-
lowing. The fauces, on examination, are seen to be red
and swollen, with a smooth, dry, velvety look, often more
on one side than the other ; the orifice between the pillars
is narrowed, the uvula thick and swollen, club-shaped,
often resting on the tongue. This gives rise to attempts at
swallowing which are exceedingly painful, especially if the
muscles be at all seriously implicated. The inflammation
eommonly extends both forwards and backwards, so that
there is frequently catarrh of the mouth, and of the
Fustachian tube, thus producing deafness and pain in
the ear on swallowing. The larynx, too, may be affected,
thus interfering with both voice and breathing. Not
unfrequently there are to be seen patches which seem like
false membrane, but these are easily removed without
any breach of surface. Constitutional symptoms are
always present, they vary greatly in intensity but are
usually severe; they begin with some shivering or feeling
of cold, followed by fever, thirst, and loss of appetite ; the
tongue is foul, and the breath feetid, the bowels are con-
fined, and the temperature over 100° Fahr., probably as
high as 104° Fahr. Often in the very acute stage swallow-
ing and articulation are exceedingly difficult, and food
and drink may regurgitate by the nose. Such an attack
seldom lasts long, especially if energetically dealt with
Il.ﬂ% o the chronic fui'ﬂl. >
n many patients the tonsils become permanent] -
larged by repeated attacks of catarrh, and theg :11:3
slightest exposure suffices to bring on a fresh attack.
Here there 18 not so much redness but more swelling
the surface is covered with tenacious mucus, and perha.pé
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half an ounce of castor-oil, with from one to ten drops of
the liquid extract of opium according to the age of the

atient. Tven a fraction of a minim may be too much

or a child under one year. In children a very valuable
laxative is tincture of rhubarb, either by itself or with
some aromatic spirit added to it; whilst in adults, the
compound rhubarb powder is in some cases of equal
utility, Some, however, prefer mercurials, especially
calomel or blue-pill, but these cause in many people in-
tolerable sickness and depression, worse than that of the
gastric catarrh. To infants grey powder (hydrarg. c.
creti), so often prescribed, had better not be given, or it
may aggravate the condition. In short, in children an
exach dia.%'nuﬂia of the cause of the vomiting and purging
18 of the first importance.

The stomach and bowels having been emptied, we must
try to procure as far as possible rest for the affected organ.
To that end, as already pointed out, but Iittle food should
be taken ; and as the less the bodily exertion is, the less
food is required, absolute rest in bed or on the sofa should
be enjoined. Now of all remedies which tend to soothe
the stomach, bismuth is commonly admitted by those who
know how to use it to be the first. Ice is of great service,
especially if chewed and swallowed while yet in the rough
state ; but bismuth can be continued for a longer time.
In giving bismuth, however, we must never forget to give
it in good large doses—not less than twenty or thirty
grains—and 1t 18 best given made into a paste with some
mucilage or with milk, and this should be repeated three
or four times a day. If there is much pain, a small pill
made of morphia and chalk, with mucilage of gum to
form a mass—the whole freshly prepared—will do much
good, but otherwise it is better avoided. When the flow
of mucus 1s considerable and the acid fermentation of the
food persistent, alkalies—especially liquor potassm in
m 10-20 doses, magnesia in twenty to thirty-grain doses,
and the sulphite or bisulphite of soda in doses of five to
ten grains—will be found most serviceable. Hydrocyanic
acid 18 by some recommended, but its value is doubtful,
and in 1t we have no great faith. Carbonic acid is a very
serviceable remedy, but not very easy to give without giving
&'b}llk of fluid which may prove injurious, for in this con-
dition of stomach bulk constitutes an irritant. However,
small quantities of soda or sparkling seltzer-water are
often of good service, whilst if we desire to combine a
stimulant, a small quantity of good brandy may be added
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artly in unusual prominence of the glands. It is most
Frequently found near the pylorus. The glands them-
selves undergo changes unfitting them for actual secre-
tion, such as granular and fatty changes in the secretory
cells, which, in many instances, have entirely dis-
appeared. Sometimes the gland tubes are obstructed,
and the tubes turned into cysts. The other coats are also
altered and thickened, sometimes cedematous, sometimes
fatty.
i{saﬁmem promises much in chronic gastric catarrh.
If the remains of an acute attack, or if an acute attack
be superadded to the chronic condition, the remedies
already referred to under this heading must be emplﬂged,
bismuth being the most important. Dietetic rules are here
of the greatest importance, but each man i1s a law to
himself. These laws must, however, be strictly obeyed. No
remedy seems to do so much good in promoting general
nutrition as pepsine, whilst, for allaying irritability,
liguor potassas, bicarbonate of potass, and bismuth are the
great remedies. The rule in giving these is this: let the
patient have say m 10 of liq. potassae in a light bitter, such
as calumba, half an hour before food. With his food let him
have fifteen or twenty drops of dilute nitro-hydrochlorie
acid, say in tincture ug cascarilla, with or without pepsine,
und, as a rule, the patient will improve. Small quantities
of meat may be given raw, or milk as buttermilk used in bad
cases ; but since the malady is chronic so the treatment
must be gradual, and hence restricted diet does not give
such good results as in the acute form. Two remedies
have been highly belauded—nitrate of silver and arsenie.
Of their value, however, we cannot speak with certainty.
Of more undoubted value are certain mineral waters,
especially those of an alkaline or saline character.
Natural seltzer is a capital beverage; so too are the
Vichy waters; but those most high%’]" spoken of are the
waters of Carlsbad and Marienbad—springs not very far
apart. The warm—mot hot—waters seem to answer
best. The waters, whether drunk at Carlsbad or at home,
should be taken early in the morning, fasting, followed
an hour or so after by a light breakfast. The diet must
be steadily regulated atthe same time. TLater in the dis-
ease, when iron becomes essential, we find its various forms
best combined with strychnine, and the most unirritating
reparation should be used. Ipecacuan too in good large
oses seems to be of considerable service. The mineral
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symptoms, and we have to try to cure the ulcer. Foremost
among all remedies is morphia, and it should be given
in one or other of two ways—either Eubcuta.nenualg"
(dose + gr. repeated as necessary), or if there be muc
local pam, the cuticle should be raised over a small
patch by liguor vesicatorius covered over by a hot com-
. press or poultice, and when the cuticle has been removed,
half a grain of morphia mixed with a little chalk or starch
should be dusted over it. For localized puin this is the
best remedy. But again, the patient may be dying from
loss of blood ; here our resources may be heavily taxed,
but the foundation of our treatment we hold to be ice
within and ice without, ice to chew, and ice-bags to the pit
of the stomach. Along with this we have seen the best
~ results from gallic acid, made into a paste with dilute sul-
- phuric acid and water, given so that each dose shall contain
twenty grains of the one and twenty minims of the other.
Acetate of lead, with or without opium, turpentine, and
iron, haye all been strongly recommended, yet all some-
times fail. If perforation threatens, opium, or rather mor-
phia, is still our sheet anchor, and it should be pushed to
the verge of narcotism; food must be given by enemataonly.

For the cure of the ulcer all are agreed that after
opium we must mainly rely on alkaline substances and
bismuth, the latter given as usual in large doses. Abroad,
the Carlshad waters are most highly spoken of ; if taken
at home, they should be warmed fo the temperature of
the body, and should always be taken on an empty
stomach. Some speak strongly on behalf of nitrate of
silver, but it is certain that its use is not greatly in favour
with the majority of physicians. Later on, iron should be
given, either as a natural water or as reduced iron—one
of its best forms, The phosphate of iron, the mistura ferri
€o. and the citrate of iron and quinine are also valuable
forms of the remedy. The bowels should be carefully
attended to, and that is best done by a purgative such
as aloes, which does not act until it has assed throngh
the stomach or by enemata. A small pill of the aqueous
extract of aloes and extract of nux vorhica, will be found
most serviceable. A long rest is generally absolutely
necessary before the patient returns to work.

CANCER OF THE STOMACH,

Of all internal organs the stomach is that most fre-
quently affected with primary cancer, and the form
H
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ulcer, with which it 1s most apt to be confounded,
nsually occurs earlier in life. And this i1s the more 1m-
portant, since cancer of the stomach is by no means easy
of recognition in all cases, and sometimes 1s only found
out on the post-mortem table. The symptoms may be
said to be of three kinds: those due to the accompanying
dyspepsia, those due to the cancerous element, and those
due to the existence of a cancerous mass. There are few
cases in which symptoms of indigestion do not present
themselves. There 18 loss of appetite, a feeling of fulness
and oppression after food, flatulence, loss of strength, and
progressive emaciation, all without any definable cause ;
the tongue is clean, and the individual, who has probably
been in good health up to the commencement of this par-
ticular illness, can give no reason for its accession. By-
and-by pain comes on in most cases, and though it may
in some seem to be entirely due to fermentative changes
in the food, it may present peculiar characters, at first
dull and heavy, erwards darting and shooting or
burning and tearing. The attacks of pain, particularly
of the first class, tend to be intermittent, and may
gsometimes be long absent, but sometimes there is also
pain of a remarkably persistent character. As to site it
‘may be localized, but most frequently is diffused over the
epigastrium or between the shoulder blades. After pain,
vomiting 1s the most constant symptom, and it affords
some important characteristics. Thus, if the cardia is
affected, no sooner is the food down than it is up again,
except (as not unfrequently happens) there is dilatation
of the cesophagus above the stricture. If at the pylorus,
1t 18 not returned for an hour or two; if in some inter-
mediate situation, rejection oceurs at irregular intervals, or
not at all. The matters ejected vary in appearance. Some-
times (as in stricture of the cardia)the food is little altered ;
if at the pylorus, the food is usually half-digested or fer-
‘mented, sour- or foul-smelling, and having a copious ad-
dition of fluid, gastric or mucous. Inagood manyinstances,
especially in medullary cancer, blood 1s effused, and being
acted npon by the gastric juice, is ejected as a dark gru-
mous mass—" coffee-ground vomit.” Extensive hsmor-
rha.g_e 18 not common in cancer; it inclines the diagnosis
to simple ulcer. The altered food, too, has generally a
frothy kind of scum on it, and in it may be found in
most cases ferment fungi—torule and sarcinm, From
the mal-digestion, as well as from the malignant cha-
H 2
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ATONIC DYSPEPSIA, OR INDIGESTION.

Among the disorders which used to be called *essen-
tial”—that is, which depend on no very manifest structural
lesion, dyspepsia held a prominent place. Since the
introduction of the microscope, many of these maladies.
without lesion have been proved to depend on textural
changes, not grossenough for detection by the naked eye,
but readily detected when aided by magnifying power.
Many of the cases which were classed as pure indiges-
tion are now known to depend on important structural
changes, as gastric catarrh, or even ulcer and cancer,
whicE may have no other symptoms than impaired diges-
tive power. Still, a group of cases come under our notice
where there are neither the signs of catarrh, nor of any
- structural lesion of importance beyond thinning of the
mucous membrane and sometimes degeneration of its
glands, in which digestion is greatly impaired, and which
we are still compelled to classify as dyspepsia or indiges-
tion. These in all probability mainly depend on variation
in the quantity and quality of the gastric juice, certain
changes in which occur as a matter of course under
various conditions. Thus in the aged both the gastric
Juice and the nervous power of the stomach tend to fail,
and in this way arises one of the chief canses of their fail-
Ing nutrition. Hence it is that they suffer under imperfect
rather than mal-digestion. In certain states of the sys-
tem, particularly in pyrexia,the flow of gastric juice is
almost completely suspended. Thus it is 1 fevers, whilst
in other states its composition is seriously modified, as
when mixed with urea in ursemia, or when watery, as in
chlorosis and ansemia. Again, the nervous system has a
very powerful mnfluence over the secretion of gastric juice,
as we see in the influence of fright and anxiety, in com-
pletely suspending it, but many other causes act in a
minor degree in the same fashion.

In atonic dyspepsia, digestion is always a slow process:
hence the symptoms which it gives rise to are protracted,
sometimes extending from one meal to another, and con-
gisting for the most part of weight and uneasiness, seldom
amounting to pain. But there may be neuralgic pains in
certain cases, or the flatulence, which is always a promi-
nent symptom, may give rise to symptoms amounting to
pain. This flatulency depends mainly on the fermentative
changes which go on in the imperfectly digested food, and
to which are due the presence of the butyric and acetic

T
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with stale bread and enough vegetables to give it a flavour.
What vegetables are to be used can hardly be before-
hand stated. Fat meat, pork, veal, and salted meats are
to be avoided. Boiling, %mﬂing, and roasting are the
means of cooking to be employed. Frying and baking
render meat less digestible. Stimulants should always be
allowed, sometimes in considerable quantity. The best 1s
dry sherry, or good sound claret, though some of the white
wines of Burgundy, Hungary, and Bordeaux are excellent
for giving an appetite and helping digestion. Change of air
and scenc are always important elements in the cure. A
dry, bracing climate should be selected, hot and moist situa-
tions strenuously avoided; but mere change by itself often
does good. Walking exercise is best, but in no case should
the exercise be allowed to lead to exhaustion. A walking
tour is a good plan of obtaining all these things; then
all but personal lnggage should be sent on by train, and
the journey divided mnto a forenoon and afternoon portion,
with a good meal between. In such cases a cheerful
companion is of great value, for the patient tends to
mope and to esugew society except he be drawn out
of himself. Cold bathing, especially sea bathing, is
strongly to be commended; but in any case we must
- remember that the bath is to be taken for the purpose of
procuring a reaction, and so the patient should only
remain long enough in the water to procure that, and
the reaction should further be aided by a good rubbing
down with a rough towel, and a smart walk taken promptly
after the bath.

The medicinal remedies to be employed vary in different
cases, but in all bitters form an important ingredient.
Sometimes a simple bitter suits best, especially if there is
any tendency to the irritative or catarrhal form of dys-
pepsia, or in that case we may do well to add to it a
small quantity of alkali, especially the liquor potasse ;
- but in most cases an aromatie bitter like cascarilla, or a
_ simple bitter like calumba, quassia, or gentian—to which
an aromatic has been added—is better. In the majority
of cases, however, strychnine or its raw basis nux vomiea,
which combines a certain influence on the nervous system
with its tonic action, is the remedy above all others. In
most cases these bitters may be combined with a little acid,
and given either before or during food. Such a eombina-
tion as liq. strychniz m x, acidi nitro-hydrochlorici diluti
m x, in infusi calumbee 3ss; for a dose, 1s a very good one,
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things, sometimes even dirt or the like. In a good many
instances the pain which accompanies this malady 1s
relieved by fﬂm{ particularly if of a very sapid character :
hence the relish for salted and spiced meats, and the dis-
taste for articles of food which, though nutritious and
digestibie ave insipid. But there are others where food of'
any kind gives rise to pain. We should, however, point out
that, besides these attacks, which we must eall nervous
dyspepsia, we have others of a purely paroxysmal and
neuralgic character. Such attacks are sometimes de-
scribed as cardialgia, in contra-distinction to the pain
which results from improper digestion called gastrodynia.
The pain-comes on suddenly and is excessively severe,
extending from the epigastrium to the back, and it 1s
relieved by pressure. The patient feels faint; the coun-
tenance 1s shrunken, the pulse small, the hands and feet
cold—in short, is collapsed, whilst the bowels are either
retracted or distended. Gradually the pain abates, very
often passing off with eructation or with vomiting, and
the patient remains comparatively well, with little indica-
tion of dyspepsia other than of the atonic kind till the
next attack. Vomiting is commou in both varieties, espe-
cially so in those complicated with hysteria, and is
- preceded by little or no nausea, what there is lasting
only a short time, and the appetite being often gnuﬁ
throughout the complaint. In fact, the vomiting and
eating may alternate. Nevertheless we generally find -
the subjects imperfectly nourished. '

T'reatment.—Foremost when the relief of pain is re-
?mred comes morphia, given in the form of drops or pill,
rom a quarter to half a grain of the hydrochlorate
being administered at a time; but it must not be lightly
repeated, for such patients are only too apt to snatch at
~ anything which yields them' comfort, and to continue it
long after it has ceased to be necessary. The same re-
mark applies with equal force to stimulants. When more
purely neuralgic, iron as carbonate (mist. ferri co.)
should promptly be given with or without bismuth.
A very useful combination is liq. ferri perchloridi
with the chloride of ammonium. ‘When the malady is evi-
dently neuralgic some speak very highly of the so-called
anfispasmodics, valerian, zinc, and the hike ; but they are
of less value than such remedies as belladonna internally
and externally, with or without strychnine: as to the
effects of these we have some actual ]{nowlﬂdge.
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the surface. The mesenteric glands, too, are commonly
swollen from proliferation of their elements. If the
catarrh has been chronic, the membrane and perhaps the
coats below it are thickened, the colour is brown or grey
from altered blood derived from ruptured ecapillaries,
whilst certain parts project like villi, giving 1t a flocculent
or villous appearance. In catarrh we have always in-
creased secretion, in the first instance thin and watery,
containing comparatively few cells, later a tough and semi-
puriform muecus.

As a consequence of the intestinal catarrh and the
free effusion of fluid, we have almost invariably in the first
instance thin fluid stools, whilst from the same cause and

the irritation we have the bowels moved more frequently
~ than usual. This diarrhea may be the only sign of in-
testinal catarrh. At first the stools are feculent and have
the usual odour, but are thin and watery; but if the
catarrh continue after all the faeces have been evacuated,
then the stools lose their feculent odour and consist
mainly of serous fluid, with the contents of the intestinal
epithelial cells, and more or less altered food. Early in
the malady the bile is poured out from the intestines not
so much altered as usunal ; hence the stools have a greenish
shade, varying in intensity aceording to the copiousness
of the stools, being least marked where they are most
abundant. But if the duodenum be affected, the catarrh
extends to the bile-ducts, stops them up by swelling of the
epithelium, and so arrests the flow of bile, and gives rise to
Jaundice. The fluid secreted by the bowel under irritation
contains little or no albumen, but much chloride of sodium
and usually crystals of the triple phosphate. Next after
diarrhcea, pain is the most frequent symptom, varying
however, in intensity. The pains are mainly griping or
colicky, coming on in fits ; but sometimes we also %&ve a
kind of aching pain, or a feeling of soreness in the ab-
domen, when these have passed away. Tenderness on
pressure (save in the perforating ulcer of the duodenum)
18 rare. With the catarrh we have some fever and a
feeling of chilliness, but these are never very marked. The
abdomen is in most ipstances somewhat “swollen, being
distended by the putrescent gases dependent on impertect
digestion; but in other cases it presents nothing abnormal.
The inflammation may in such case be limited to the small

intestine, and so no diarrheea follow, the fluid effused being
reabsorbed in the great intestine,
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a rule we shonld say that medicines intended to affect the
intestines are better given as pill than in dranght or mix-
ture, being more likely to pass through the stomach un-
dissolved. Very often slight degrees of intestinal
catarrh, especially if due to irritant substances passing
on from the stomach, are best treated by a purgative.
The best remedy in such case is half an ounce of castor-oil
with ten minims of liquid extract of opium; the castor-
oil clears the bowels, and the opium prevents any further
irritation, which might give rise to purging.  Should,
however, the catarrh prove more persistent, we must try
something, else, taking care of course that the stomach 1s
doing its duty and not sending on fermenting or putre-
fying food to keep up the irritation ; then the pil. plumbi
cum opio in four-grain doses, or pulyis ipecacuanhs co. in
five-grain doses, are by far the best remedies. In summer,
when intestinal catarrh is most common, every man has
his own remedy, as almost any astringent will suffice—
8O one man prescribes mistura creta, another sulphuric
acid lemonade ; it matters not greatly which if the cause
of irritation has been removed. Diet should be in some
measure attended to, at least to the extent of excluding
substances notoriously injurious to digestion, includi
unripe fruit and vegetables, stale fish, and the like.
Beyond this in ordinary cases we need hardly go.

Chronic intestinal catarrh im the adult is too often
overlooked. As constipation is one of its most marked
- ndications, the first thing we must try to do is to get the

bowels to move. Here again it is better to use gentle
remedies persistently than to make use of drastic purga-
tives, which are only likely to aggravate the condition.
- Castor-oil should be prescribed, but in larger dose than
in simple catarrh, so as to procure at least one free and
copious motion. When, however, we have reason to be-
lieve that the great gut is in part the site of the mischief,
as indicated by griping pains in that region, mucons and
bloody stools and tenesmus, we had better give an enema.
This enema may consist of half an ounce of castor-oil, half
an ounce of oil of turpentine, beaten up with a couple of
;gg;, and made up to a pint with water at temp. 100°

ahr. This enema should be injected slowly and steadily
with as long a pipe as Pﬂﬂﬂib%ﬂ, and the patient kept
quiet thereatter. In other cases a simple soap-and-water
enema may suffice. When the bnwall’a have heen well
moved, when no more scybalous masses are coming away,
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break down the hardened massin the rectum by mechanical
means. But if there 1s (as most frequently happens) along
with the constipation some amount of diarrheea, we may
be misled till we see the result of the enema. Agan
and again enemata should be used, making them larger
and larger as the gut is gradually cleared upwards, and
using as their only constituents hot soap-and-water, or hot
milk-and-water. Cases where such persistent treatment
1s necessary are, however, rare; a few injections, if tole-
rably copious and skilfully thrown up—there is much in
that—generally suffice. 1f any irritation remain behind, a
suppository containing opium, or better still, a small starch
and laudanum enema will suffice to arrest it. Our pur-
pose in every case is to remove the irritant substances
with as little trouble to the bowel as possible, and as soon
as they have been removed to stop any further motion
mn the bowels, which might only aggravate matters.

ULCERATIVE ENTERITIS.

Inflammation of the intestinal mucous membrane may,
however, assume even a graver type. In the great in-
testine especially, it is prone to assume the croupous form,
to cause sloughing, and to produce ulcers.

_The substance of the membrane is here involved ; that
dies and sloughs, the sloughs are thrown off, and
superficial ulcerations are left. The grey sloughs in the
reddened mucous membrane are very striking; they
most frequently occur in the great intestine, on the
surface of the edges projecting into the gut, forming
patches of varying shapes and dimensions—most fre-
quently linear and of no very great size.

Here the pain is very severe, and located in the
lower portion of the abdomen, the sphincter ani is
spasmodically contracted, the motions, which are bloody
and contain shreds of sloughy tissue as well as mucus,
are passed with great pain and severe straining (fenes-
mus). The passage of a motion only gives tempor
relief, for the pain quickly returns and persists. In this
form of the malady lumps of hﬂ,rtlenelc}l feeces (scybala)
which seem to have originated the mischief, are from
time to time passed with momentary relief,

But ulceration may occur elsewhere and from other
causes. We shall not here do more than allude to the per-

1
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cases they tend to spread, involving more and more of
the mucous membrane, or piercing deeper and deeper till
erforation takes place and extravasation of contents
ollows if peritonitis and adhesion have not already averted
that danger. If tending to spread, the mucous mem-
brane in the neighbourhood of an ulceris usually congested
or tending to slough; whilst if perforation is likely to oceur,
first the transverse, then the longitudinal muscular fibres
are exposed. Still another result is seen, especially when
a very large extent of surface has been exposed, as often
happens in the great intestine. In such there may be no
indication of any attempt at healing, and the surface
- Temains raw to tﬂe end of life. In yet other cases, the
ulcer may assume chronic characters, ready, however, to
break out afresh into active existence if any irritation sets
up fresh ulcerative action; or it may heal altogether,
leaving a contracting cicatrix to set up an obstruction
to the motions of the intestinal contents. When an ulcer
tends to perforate (especially in those which occur in
typhoid) Iiaylar after layer of the intestine softens
and breaks down, sometimes by ulceration, sometimes
by sloughing, till the peritoneum is reached. This
uaua.lll{ ives way by rupture rather than the processes
Just alluded to; but most frequently there has been some
adhesions beforehand, so that extravasation does not
take place directly. Very often, however, the ulcerative
rocess continues, and in this way a communication is
ormed between one portion of the gut and another,
either directly, or by means of a sac filled with pus, lying
between the two ; such communications may form between
any two parts of the gut, or with adjacent organs.

e sugns of ulcerative enteritis vary exceedingly, chief
according to the site of the mischief. Thus, if hig
up there may be absolutely no sign of the ulceration ;
sometimes there is a little tenderness, but this is not much
to be relied upon. If lower down, especially if the

eat gut be involved, we are almost sure to have diar-
rheea; bub as we have pointed out, constipation—i.e., the
irritant effect of hardened fmces—is one of the prime
causes of ulcerative inflammation of the colon ; and the
constipation may persist even to the end. When the
bowels are loose, the stools are generally pea-soup-like,
extremely foetid, and sometimes contain blood. If the
lower part of the colon be alone affected. then are the
8tools more mucous, more scanty, and contain less feculent

g



L
L i
i 5 1 . E
. . o i afs ' - -
1 J - . T L
. 1
L E ! I 1
T ] I [ 5
L 2 1l e el I [ . (i) .
: )= [ | T { T - I L
- 1] . . - :
[| I na v £ J - : g -
i - ¥ B " - -] ¥ e - L 1’ L -
r - Tat . - i I 1 i i I . | -
| nlat T I 1 1 | LILE |
I - ] I L 3 e
= a I~ B a - i I ¥ . 1 = J g I -
| | 11 nLel | | A g I g <
i . 4 T I [ i I I I r 1r
- " e r - " - 1= || j 1 I 1 = - :
inh Yol il WCelLie QS L e o &L '




ULCERATIVE ENTERITIS. 11

discover. In some cases this is difficult, in most others easy,
for the painin the right groin by this time is very decided,
and if we attempt to mark out the spot by palpation and
percussion we speedily discover a hard tumour, due to the
aggregation of the feeces. Pressure is painful and the
patient shrinks from it; but even with light palpation we
can make out a tumour, more or less elongated, extending
from the right groin in the direction of the ribs on the
right side. If at this stage the bowels can be got to
move, improvement is rapid, vomiting ceases, and though
some part of the mass may persist, still it gradually dis-
appears, and the patient recovers. But again, instead of
this we sometimes find the inflammation extending to
the serous covering, where it exists around the csecum,
and to the connective tissue where it does not, setting up
peritonitis and what is called perityphlitis. The perito-
nitis is indicated by the extreme tenderness which gradu-
ally extends over the abdomen, whilst the perityphlitis
gives rise to a brawny thickening of the muscles m the
right flank, which completely prevents anything like an
a.ttem}ﬁ. to move the thigh on the body. Both of these
sets of symptoms may subside, but sometimes the peri-
tonitis proves fatal, and sometimes an abscess forms
round the head of the ceecum, whence—if not allowed to
escape—the pus may burrow in various directions. In
this form of typhlitis perforation is rarve, and the peri-
tonitis is not so severe as when the contents of the bowel
escape. Inflammation of the vermiform process is mot
very uncommon ; small hard bodies are apt to become
fixed there (it has been called a trap for cherry-stones)
and to setup inflammatory mischief. Here the symptoms
somewhat resemble those of typhlitis and peﬁtyplidjtis,
save that, the cause being different, there is no tumour
and but little tenderness on pressure. Perforation is apt to
occur 1 this malady, but no great escape of contents
can take place, and the perforation is usually very
gradual, so that the peritonitis may not be so very
severe.

We are hardly here called upon to desecribe that form
of enteritis which ensues on strangulation of the gut
from whatever cause, and which, arresting all downward

assage, gives rise to the signs already indicated. It
s externally and spreads internally, and sometimes
ends in gangrene.

Treatment.—In, typhlitis when there is much pain on
pressure and that pain tends to spread towards the median
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OBSTRUCTION OF THE BOWELS.

The bowels may become obstructed from a great variety
of causes. In speaking of enteritis, we have seen that
retained and hardened feces may effectually obstruct all
passage downwards. It is at once a cause and a conse-
~ quence of obstruction. Closely allied to this as a cause of -
obstruction, are foreign bodies impacted in the gut. These
foreign bodies may in one sense be not foreign at all, con-
sisting of imperfectly digested food, but we sometimes
find others more distinctly foreign. In Scotland, when
oatmeal was badly prepared, rounded balls composed of
the husks of oats were not uncommonly found in the
intestine ; just as balls made of hair are sometimes
found in those of cattle which have been accustomed
to lick themselves, and swallow the hair. Similar to
these are the cases of hysterical women who have swal-
lowed hair, string, and the like ; whilst in yet other cases
 bulky powders, as carbonate of iron and magnesia, are said
~ to have formed concretions, More frequently, however,
obstruction has followed the introduction of a great gall
stone into the bowel after it has eaten its way by ulceration,
through the gall bladder, and coats of the intestine. These
often make their way as far as the ilio-ceecal valve, but
are arrested there, and soon set up all the signs of intes-
tinal obstruction, with it may be ulcerations of the ileum.
If they pass the ilio-caecal valve, they are usually voided,
but probably the very large ones thus passed have made
their way directly from the gall bladder into the great
gut. Still another form of obstruction may be said to
occur from causes nearly natural—i.e., from direct pressure
on the gut. Such is the case when the uterus is enlarged
by pregnancy; or when it is retroflexed and presses
directly against the rectum. Still other modes of compres-
sion may occur, as by a large fibroid tumour in the posterior
wall {ﬂf the uterus, or by a collection of matter in Douglas’s
pouch.

The special causes of obstruction connected with the
bowel itself are stricture, twisting, internal strangulation,
and intussuseeption. Strictures are of two kinds—those
arising from a cicatrix, and those arising from a new
growth, cancerous, or otherwise. The healing of large
ulcers, particularly those connected with the dysenteric
form of enteritis, very often result in stricture, and so
probably do extensive serofulous ulcerations whenever
they do heal, but the cicatrix of a typhoid ulcer never
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doubled-in surfaces of the invaginated c_fmrtinn lie the
smooth serous coat of the peritoneum, and the mesentery.

——‘ﬁ_@#
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Finally, in the innermost tube of all we find the ordinary
mucous membrane of the bowel. Sometimes the small gut
is invaginated in the large one to such an extent that the
ilio-ceecal valve presents at the anus. Such accidents are
most frequent in children, especially in those of feeble
growth, and relaxed condition. In these cases the mesen-
tery being attached to one side of the invaginated bowel,
tends to drag it to that side, and so at once to give a
curved form to the invaginated portion, the concavityof the
curve being towards the mesentery, and at the same time
to alter the shape of the lumen or channel of the bowel
from its ordinary circular shape to one more elongated in
a transverse direction.

The symptoms of these various forms of obstruction vary

eatly, and on them we must rely for the differential

1agnosis of the different affections which have the one
common symptom of resisting the passage of the intes-
tinal contents. The first of tEeae obstrnctive conditions,
constipation, we have already discussed. It is necessary,
however, to bear in mind that what would be intﬂ]erab{e
constipation in one would be nothing of the kind inanother;
but in all cases, sooner or later, its symptoms show them-
selves, it may be in the comparatively slight form of dis-
comfort, headache, furred tongue, and foul breath, or in
the more severe forms we have mentioned above, vomiting,
prostration, &e., symptoms of what is called ileus or in
uleceration. In habitual constipation, or even in the
constipation which is not habitual, one of the most
troublesome things is the feeling, even when the bowels
~are opened, that all the accumulated faces have not
passed away, what remains behind being all the more
ready to harden and to aggravate the condition. When
the rectum becomes loaded and distended we may have
a new crop of symptoms arising from interference with
the circulation in the pelvic organs, such as piles, con-
gestion of the uterus, interference with the bladder, and
the like. The most important causes of constipation, be-
sides those already mentioned, is loss of power in the
abdominal or intestinal muscles, or habitual neglect of
the bowels, which is apt to end in the former.






OBSTRUCTION OF THE BOWELS. 123

ive rise are essentially those which it is the custom in

is country to call enteritis. These are, pain in the ab-
domen of a very severe character, coming on suddenly,
increased by movement or pressure, constipation, nausea
and vomiting, tympanites, and quick E; se. The pain
and tenderness may by degrees cease, but the vomitin
continues and becomes faecal, or at all events brownis
coloured and of a fmcal odour. Hiceup comes on, there
is complete collapse with hardly perceptible pulse, cold
and damp skin, and gradual exhaustion. These are also
the symptoms of external strangulated hernia, and as
external hernia is far more common than internal 1t
behoves us to make a most careful examination, to
ascertain if any such exists, for it is mainly by exclusion
that we are able to make an accurate diagnosis. Neither
in constipation nor simple stricture have we that con-
stitutional disturbance which indicates inflammation of
the peritoneum, but in strangulation this is an early
and most notable indication.

Intussusception or imwvagination of the bowel may
also be diagnosed in some ecases, but not in all. In
the first place, it is most apt to occur in flabby children,
the obstruction in invagination need not be complete ; for
though the part of the bowel invaginated has no power
by its contraction to drive on the matters which pass into
it, the vis & tergo arising from the inereased wviolence
in the contraction of the muscular coat just above
the invaginated portion of gut, may be sufficient to
make a considerable bulk of matter pass onwards. Gases
pass still more easily, so that there is seldom that degree
of tympanitic distension just above the obstruction which
we find in stricture and strangulation. Certain peculiar
features too are due to the peculiarity of the mischief.
As already pointed out, the mesentery is included between
the two inner layers of the invaginated gut, so that all
egress of blood from that 18 prevented, whilst the heart’s
action may be powerful enough to drive in a fair amount
into its arteries before the vessels become completely
blocked. In a short time, however, obstruction occurs, so
that the two inner layers are completely blackened from
venous congestion and escape of blood into their substancel;

his also causes them to swell and prevents anything
like an attempt at reduction. Inflammation too is set
up, the invaginated portions become glued together and
sometimes slough off, leaving the gnt shorter by so much.

cause of intussusception seems to be unusual openness
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i.a permanent obstruction, and death may result there-
rom.

Treatment—The treatment of obstruction of the bowels
must vary with the cause. Enough has already been said
with regard to constipation. The essential points in 1its
management is this—we must trust to enemata rather
than to purgatives, for strong purgatives (supposing the
case is not one of constipation) may do irremediable
damage. Castor-oil is not, however, {ikel to do much
harm. Another fact is, however, available here. We
have seen that perhaps the great camse of constipation
- 18 want of power in the musenlar coat; now there is a
condition in which this is a prominent feature—we
mean in flatulent distension. If the bowels be dis-
tended with foul gases they canmnot contract on their
contents to expel them, and the gases are often very
difficult of expulsion, particularly if there is a strie-
ture. Under such eircumstances we may try the effect
of relieving the bowel by puncturing with a very fine
trocar, such as is used in aspiration, and so allowing the
flatus to escape. Certain it is that we have seen such
procedure followed by a copious motion where the bowels
were before obstinately confined, and the condition of the
patient pass from that of impending death to com-
parative comfort. When there 1s stricture much of our
success 1 treatment will depend on its site; if in the
small intestine, we must strive to keep the matters therein
contained as fluid as possible, and by no means to allow
of any degree of accumulation. To this end the food
should be as pulpy as possible, and should contain as
little indigestible matter as possible, the ordinary stimu-
lant effects of this on the gut being supplied by some-
thing else, particularly castor-oil. But should there
be any tendency to diarrheea, that should be promptly
checked, best by boiled milk and lime-water, to which a
drop or two of laudanum may be added if necessary ; but
the least amount of opium that will suffice is enough—
anything more does harm. If the stricture lie low down
in the bowel, especially if in the great intestine, repeated
enemata (or lavements, as they used to be called) of soap
and warm water are both soothing and useful ; for in the
great intestine the contents are more distinctly fmcal than
in the small, and tend to assume a firmer consistence—
hence the value of softening agents in keeping the stric-
ture permeable. Here tha%:vu k of the enema is of con-
siderable importance, and to enable a bulky enema,
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issue. But if we have little or no indication of inflamma-
tion, whilst the other signs point to invagination of a
portion of gut, especially the colon, we must try what
we can do to return the invaginated portion before the
condition becomes permanent. Here copious enemata
and insufflation of air by bellows have been recom-
mended, and may be successful. But there can be no
doubt but that an operation offers at least a hope of
success. In children the mere return by a bougie and pro-
bang may be possible, but in the adult we need something
more; and here, if we be assured of the condition of the
patient, the conclusion is forced upon us that we ought
to try by opening the abdomen to return the bowel to its
natural position. Such operations have been successful,
and they constitute the only hopeful mode of interference
where the small intestine is concerned.

MALIGNANT DISEASE OF THE BOWEL.

Cancer, in the strict sense of the word, is not nearly so
common in the intestines as in the stomach, nevertheless
it not unfrequently attacks the great gut, especially the
rectum in its sigmoid flexure. Cancer of the peritoneum
too, may invade the wall of the intestine, though seldom
to any marked extent. Malignant growths are most fre-
quent on the side where the mesentery is attached, though
gometimes they are found to correspond with Peyer’s
patches. If they originate in the intestine itself, the mis-
chief begins in the submucous tissue, and tends to grow
thence round about and along the gut so as to encircle it
with a mass of cancerous tissue perforated by the in-
testinal canal, which is thus sooner or later greatly con-
tracted. The mass tends to assume a more or less
uregularly rounded or cylindrical shape. The mucous
membrane is sooner or later involved, and sloughs away,
leaving the surface of the cancer itself exposed, which
again may slough, and so enlarge the calibre of the
previously contracted gut. From the edges of this can-
cerous mass, which 1s usually of the hard or scirrhous
kind, sprouts of a more spongy or medullary character
often make their appearance. These new growths often
soften and break down, but if they grow externally, or
set up Entonitia, causing adherence to neighbourin
organs, this may prevent escape of fwcal matters, whilst
communications are formed between one portion of the
gutand another. Before this happens, however, the signs
of stricture are commonly observed: the gut enlarges,
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Death in all cases comes sooner or later, sometimes in
one way, sometimes in another; sometimes from ilens—
i.e.,0bstruction and regurgitation, sometimes from wasting,
sometimes from bleeding, sometimes from peritonitis
—in all, death is only a question of time and of more
or less misery. . '

The treatment of cancer of the bowel resolves itself into
palliation of symptoms by the various narcotics we possess,
especially opium, given by the bowel or subcutaneously.

e food too should be as little bulky as possible, whilst
any tendency to constipation should be strennously com-
bated, best of all by castor-oil. When the disease lies
low down in the great gut, the operation for artificial
anus promises, and if successful affords, unspeakable
relief, altogether apart from the chance of its permanent
success should the stricture prove non-malignant.

INTESTINAL HAEMORRHAGES—PILES.

Heemorrhage from the vessels of the intestine may
occur from a variety of causes—first, from distinct lesion
of its walls—as in ulceration, whether duodenal and per-
forating, dysenteric, or typhoid, whereas bleeding from
strumous uleers is ver{y rare. Again, we may have bleed-
ing from congestion of the portal system, as in cirrhosis,
or from change in the vessels or blood, as in scurvy. But
the most frequent bleedings take place from the hsmor-
rhoidal veins at the lower end of the gut, and may there
arise from various causes. First, we may have congestion
of these veins, the radicles of the portal system, produced
by whatever interferes with loeaf venous eircuﬂﬁﬂn, as
over-distension of the bowel with faeces, pressure of the
enlarged pregnant or retroflexed uterus, pelvic tumours
of various kinds, and the like, Acting more remotely are
such causes as cirrhosis of the liver—a Very common
cause of piles; or yet again these may arise from obstrue-
tion to the circulation in the lungs or heart. Such, how-
ever, are not the only causes, for some people may have any
of these and yet suffer not the least from piles. Gene-
rally we must throw in a certain weakness in the walls of
the vessels, whether congenital or acquired, perhaps from
chronic irritation of the tissues in w ich the vessels lie.
Piles do certaintliy also occur from causes not readily ex-
plaiable, in individuals who indulge in over-living and
take little exercise; but as in these the circulation is
sluggish, the bowels generally confined, with a tendency

k
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comfort, particularly on a hard seat, but tries by sitting on
one hip or on a hollow cushion to relieve all pressure around
the anus. Any motion of the bowels is exquisitely paintul,
the burning pain thus produced very slowly subsiding,
and this even if the motion be soft. If it be hard and
bulky the pain is hardly bearable; and unfortunately
patients dread having their bowels moved, and so post-

one it as long as possible, thus inducing constipation and
hard and bulky motions. Hxternal and internal piles
often co-exist, separated from each other by the sphincter
ani only ; whilst if the sphincter be relaxed so that the
internal piles Il)]rntrude they appear, if numerous, as a
bunch of reddish growths with no distinct line of demar-
cation. They are then of a rounded form, generally of
a deep purple hue, and bleed freely: they also yield a
kind of watery, semi-purulent secretion.

Bleeding from internal piles is one of their most fre-
quent and characteristic symptoms. It commonly occurs
during defecation only, and may be either capillary,
yielding but a few drops of blood—or the varicose veins
may burst and rather copious bleeding ensue. It is only
1in rure instances and when frequently repeated that this
becomes dangerous. Piles may be in existence for years
without troubling the patient much, but if from consti-
‘pation, portal congestion, or even cold, any unusual con-

estion in the region of the rectum be set up, they
orthwith make their presence unpleasantly apparent.
In some, however, a “fit of the piles” is a safegnard
from worse evils. This is especially the case in individuals
of full habit who live too well. After the usual unplea-
sant feelings the piles discharge a quantity of black
blood, and the patient straightway feels himself relieved.
When, however, the bleeding is arterial in character it is

apt to become dangerous, and should be as far as possible
prevented.

Treatment.—For intestinal hemorrhace arising from
‘portal cnn%eation the best remedy is sulphuric acid with
sulphate of magnesia, given so as to purge freely. Ulcers
have already been spoken of. In the case of piles which
are small and %ive hittle inconvenience, all we have to do
18 to keep the bowels open and to regulate the diet. To
most patients highly spiced food and heating spiritnous
liquors are injurious and to be avoided. They should live
plainly, and take abundant exercise. Sitting on hot
cushioned seats is most injtﬂlriﬂllﬂ; the patient, if of a

s
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phases of aggravation being severe enough to make the
patient cry out. He cannot rest, but is ever eeku_lg ease
1n a fresh posture, that which gives most relief being flat
on the face with the hands pressing against the belly.
The abdomen itself is tense, but is rather drawn inwards
than puffed outwards. The face is pale and pinched, the
hands and feet cold and wet, the pulse hardly perceptible.
There is very often a feeling of desire to go to stool whilst
the bowels are confined and obstinate, but frequently when
they are moved the pain disappears like magic. the
more distinctly flatulent kind the same results may follow
the movement and discharge of flatus. The period during
which colic lasts is very variable, most frequently a few
minutes or hours, sometimes even days; but when the
latter is the case, we should suspect something more than
a mere colic. When it has lasted some time it is apt to
leave a feeling of pain or tenderness behind it, but in
most cases it ceases as abruptly as it comes on. The so-

called lead colic has been elsewhere described.
_ Treatment.—As in most cases colicis due to imprisoned
flatus or fmces, the first thine is to get the bowels to move,
and, as the patient is hu.rd%l]r in a humour to wait long,
‘we should give a speedily-acting warm purgative. Castor-
oil with a few drops of some aromatic oil, or a black
draught with plenty of essence of ginger in it, are the
best remedies, whilst warmth to the bowels (or even a
mustard plaster) tends to give relief if the pain be severe.
Rubbing with warm flannel and turpentine is very grate-
Lif the colic be flatulent ; sometimes even a turpentine
stupe is necessary. Where we have no reason to suspect
Gerangement of the bowels, we may give what are called
carminatives—ag peppermint, ginger, and cloves, of which
we have various preparations, as ginger-brandy, essence
of cloves and peppermint, as well as 4 liquenr made of
faraway, called kiimmel. Opium is har Yy necessary.
If really needed, from five to ten drops of laudanum may be
Even n a little hot brandy-and-water, or a somewhat
uller dose of the compound tincture of camphor may be ad-
ministered in the same way. When, however, the malady
18 more distinctly neuralgic, and is recurrent, fuller doges
of opium mﬂjlifv be used, or morphia may be injected below the
8kin. In all other cases, whatever we use, we should not
neglect the use of laxative or purgative medicines; for in
far the greater majority of cases some ingjiﬁeaﬁble

article is at the root of the mischief, which wi
until that is removed, ¥ Sred
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as internal strangulation and invagination of the bowel, as
well as in ordinary strangulated hernia, peritonitis is an
invariable accompaniment. _

The indications of peritonitis vary according as the
disease 18 acute or chronic, general or partial—by far the
most important form of the disease being that which is
both acute and general. Sometimes the pain, which is
usually a marked symptom of peritonitis, begins at one
particular spot (especially if there has been any injury at
that point), and in some cases spreads with great
rapidity. Perhaps the form in which this is most
striking is where perforation has occurred, whether from
typhﬂig or tubercular ulcer, and the contents of the gnut
have escaped. Where the mischief spreads from an inflamed
organ this is far less striking, though very marked when
associated with strangulation. Rigors in such severe cases
have no time to occur; there is instead more or less com-
plete collapse. In most cases the pain is severe and tender-
ness excessive; every movement is dreaded—even a foot-
step which may shake the bed excites apprehension. The
weight of the bedclothes can hardly be borne. The patient
IceeEa absolutely quiet, and will suffer much inconvenience
rather than by moving the muscles of the abdomen in-
crease his agony. He lies most frequently on his back,
with his knees drawn up to relax the abdominal muscles
and prevent pressure on the abdomen. He hardly breathes,
and does not speak above a whisper, so as to keep the
diaphragm as still as possible, whilst anything like a
cough is dreaded and earnestly shunned. Soon the ab-
domen begins to puff up, from what reason is not clear,
but probably in part at least due to relaxation and paralysis
of the muscular coat of the intestine allowing what gases
are contained within it to expand to the uttermost; but
this clearly is not all, and it has been supposed that
there is a special secretion of gas, which is very unlikely.
At this stage, therefore, the abdomen is tympanitic if we
venture to percuss it, but soon exudation comes to take
its place as one of the distending agents, the two together
giving rise to grave discomfort. They sometimes press
upon the diaphragm and prevent its moving; they some-
times also, in pushing it upward, interfere with the use of
the lower lobes of the lungs, so that there is diminished
capacity for breathing. Partly for this reason, artly be-
cause the breathing is intentionally shallow on tﬂe part of
the patient as thereby giving least pain, the respirations are
greatly increased—as many ag forty or more per minute,
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. lapsed, and he dies, his pulse and breathing having been for
gome time hardly perceptible, All.thmugh the illness
there is little or no complaint of pain or tenderness, no
drawing up of the legs—in short, nothing of what are

~ commonly considered the chief indications of peritonitis.

After death from peritonitis we find no longer the dif-
fused reddened appearance seen at the very beginning of the
disorder, even belf?nre the peritoneum has had time to lose its
smooth look and to put on a velvety appearance; but mn-
stead, an abundant fluid exudation, somewhat turbid or
milky-looking,inwhich float thin flakes of whitish material,
the origin of which becomes more apparent when we pro-
ceed to examine the intestines and walls of the abdomen.
This fluid is sometimes so abundant as to escape freely
when the a.bggman is opened; at other times 1t exists
only in small quantities, and the inflammatory products
put on an appearance as if the intestines had been
smeared,with white or yellowish paint. In all cases, if we
want to make ourselves aware of the exact quantity of
fluid, we must examine the cavity of the pelwis, for even
in cases where inflammation does mnot originate there, the
fluid tends to gravitate to this, the lowest spot in the
abdominal cavity. In some cases no fluid effusion 1is
observed, and only a thin, semi-transparent layer of

" fibrinous material is found on the bowel and abdominal
wall, sometimes assuming a thicker appearance towards
the backbone. In all cases this effusion, or new forma-
tion, conceals the peritoneum beneath it. We most
frequently find the scanty effusion where there has been
some comparatively slight local cause setting up the
mischief, or where the mischief has spread from neigh-
bouring organs, or been excited by cancer; the more
abundant effusion indicates a more severe form of the
malady. Sometimes we find a form between the two,
where the new material is not very abundant, but is more
than semi-putulent. Such we sometimes see in Douglas’s
pouch, when the inflammation has spread from the nterus.

But though peritonitis is a most fatal complaint, all
atients do not die at this stage. If not, the effusion
eging to be absorbed, but not very rapidly; the pain
lessens, the tenderness diminishes, the distension is not
so great, but never goes away entirely. So, too, the
pulse and temperature fall, but not to the normal
standard. Tf the fluid is reabsorbed, the solid exnda-
~tion is not; it remains, and, as the fluid disappears,






PERITONITIS. 139

symptoms do not last long, especially under treatment,
but rapidly subside, leaving permanent adhesion at the
spot wEera the inflammation has taken place. Such is the
form which is apt to occur in slow perforation of any
abdominal organ, as in ulcer of the stomach, strumous
ulcers of the bowels, or in typhlitis, and perforation of the
vermiform appendix. Ulceration proceeding more rapidly,
and resulting 1n extravasation, gives rise to the more general
form of the mischief. In certain cases, especially where
there is much exudation, even the localized peritonitis
does not run such a favourable course, but forms encapsu-
lated collections of matter, which tend to perforate sur-
rounding organs, and so create false passages. Many
attacks of Partial peritonitis must, however, be subacute,
and give rise to, comparatively speaking, no signs, since
we frequently come across adhesions in the abdomen, just
as we %D in the pleura and pericardium, of which during
life no history was obtainable. :

Ohronde peritonitisis the form most frequently associated
with strumous disease of the mesenteric glands, hereatter
described, and so most common in youth. Thesé patients
suffer from irregular attacks of pain, and alternating diar-
rheea and constipation, going to stool being always painful
from the motion of the abdominal muscles; moreover, they
undergo {grudua,ll}r increasing emaciation and show some
degree of fever, particularly at night. The abdomen when
examined is puffed and exceedingly tender; its-shape 18
inclined to be spherical, but sometimes drawn in by con-
tracting new formations, and if we percuss, we find it
tympanitic at one point, dull at another from encapsulated
effusion, whilst knots or lnmps can be felt through the
thin abdominal walls. Rarely do we find absolute dulness
from such an effusion. Dea.tﬂ comes sooner or later from
hectic and exhaustion or from interference with mutrition.
In attempting to make a post-mortem examination in
such cases we may find it impossible to open the abdo-
minal cavity, for none is left; if we cut through its walls,
we cut at once into the gut, the whole mass of intestines
being sometimes bound together, or we may have masses
of encapsulated pus here and there, all over the ab-
domen.

Treatment.—Whenever we can make out the cause of
the peritonitis, and we can remove if, it is our duty to do
so at once, but this is not often the case. We have, how-
ever, a good example of the benefits arising from this
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them the use of turpentine. The folded flannel is to be
wrung out of water as hot as the hands can bear; oil of
turpentine sprinkled freely over one side, and that side of it
promptly applied to the{mwels. This too should be re-

ated frequently. By both of these means pain may be

1mi 'sheg, though the inflammation may be not seriously
controlled; nevertheless freedom from pain is a great
thing, for in peritonitis it is very severe and very exhaust-
mg. Whether cold be used externally or not, we should
not neglect the use of ice internally, for that is of supreme
value in allaying irritability of the stomach. It is best
given either by itself or along with small quantities of
champagne. If the stomach 1s very irritable, we must
not try to give much food, lest we defeat our own object.
‘What is given should be concentrated, small in quantity,
and quite cold.

If later in the disease, especially of the localized kind,
we find fluctuation, the abscess had better be opened as
early as possible; and even if no fluctuation can be made
out, but only limited dulness and hardness, we had better
employ poultices freely. If we have any reason to
think that they can be removed by absorption, then paint-
ing with iodine is the best resource. In any case where
the malady tends to become chronie, cod-liver oil and iron
should be employed freely. One word more as regards
the tympanites: that is a most dangerous, distressing,
and most intractable symptom ; if necessary we should

not hesitate to evacuate the gases by a very fine trocar,
such as is used in aspiration,

CANCER OF THE PERITONEUM.

Cancer of the peritoneum is not, relatively speaking,
a very rare malady. Most frequently it is secondary to
malignant disease elsewhere, or in one of the organs
covered by the peritoneum; but it may occur as a
Enmﬂ.ry ection. The organs so affected are chiefly the

ver, stomach, and female sexual organs, Both scirrhus
and medullary disease occur. Colloid is rarer. Secirrhus
occurs 1n small flat nodules, which tend to run together
and form diffuse Hattened masses, level with the perito-
neum and sometimes quite uniform., The folds of the
peritoneum and appendices epiploice are generally in-
volved, and tend to contract and harden. In other par’s
too the growth tends to diffuse itself over the membrane,
but never to form thick deposits. The masses of medul.
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ordinary intestinal catarrh, Peyer’s patches become en-
larged and swollen, the swelling subsiding as the mnta-
tion departs; but if it persists, this enlargement indicates
a whole series of changes. The lymphoid elements of the
lands increase in number till they choke each other,
ey become granular, degenerate, and are finally con-
verted into cheesy masses. The mesenteric glands, which
are in direct communication with these glands, undergo
like changes; but here the similitude tends to cease: the
cheesy intestinal glands soften, break down, and are washed
away piecemeal, leaving an ulcer behind. Very rarely in-
deed this ulcer continues to perforate deeper and deeper,
till perhaps the bowel is pierced and peritonitis ensues.
In the mesenteric glands softening and rupture are very
much rarer, the cheesy mass rather tends to dry up and
to become cretified. 1f only a few glands have been so
affected, nutrition is carried on as usual, and in time the
patient does perfectly well; but in other cases where the
landular obstruction is extensive, nutrition is sadly inter-
ered with, the patient fulls away to skin and bone, the skin
hanging like a loose sack about him. Such a train of
changes is most prone to oceur in children, and constitutes
in them what used to be called tabes mesenterica. Through
this loose skin and thin abdominal walls the knotted
mesenteric glands are usually but not always discover-
able, and not very difficult of diagnosis. This condition
of the mesenteric glands often gives rise to peritonitis of
the chronic 'kind already H.]lll&:d to. Occasionally we
have more general tuberculosis of the peritoneum—
seldom, however, by itself alone, but generally asso-
ciated with tubercle elsewhere. These tubercles may
be miliary granules, but more frequently are larger, and
more distinctly tending to fatty degeneration. In either
case, the peritoneum 1s commonly covered with lymph,
and there 18 some effusion of fluid into the abdominal
cavity, giving rise to a true ascites. When the peri-
toneal tubercle is general, as in acute tuberculosis, the
symptoms occasioned by it are these—loss of flesh, fever
(especially at night), %uick pulse, and wandering pains ;
the abdomen becomes hard and tender, with some pain ;
the tongue is furred ; there is thirst, sickness, and loss of
appetite, with alternating constipation and looseness of
e bowels. The fever seems to eat the patient away,
and he dies in what is called a typhoid condition. In the
other form the abdominal signs ‘are much more marked ;
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neral dropsical combination ; such is the case when it
1s due to portal obstruction, especially in the liver 1tself,
as oceurs in cirrhosis, and sometimes in cancer of the liver.
Lastly, asiwe have seen, ascites may be due to peritonitis,
acute or chronic ; if chronie, especially to that form caused
by colloid cancer, serofulous or tubercular glands, or by
tubercle of the substance of the peritoneum.

The symptoms of ascites, if the fluid be at all abun-
dant, are characteristic enough. The abdomen is enlarged
ab first only slightly, so that the patient merely com-
plains of over-fulness, and unlooses his clothes; but as it
Increases other difficulties supervene. The fluid presses
up the diaphragm, and compresses the lungs; hence there
is difficulty of breathing, especially on exertion. More-
over, the weight of the fluid causes the patient to walk
with his back bent backwards and legs apart, like a preg-
nant woman. The fluid presses on tﬁe bowels, and mter-
feres with their due action, or if the pressure be great, it
acts even on the renal veins, causing renal congestion, dimi-
nished quantity of urine, and albuminuria. Pressure on
the inferior cava and iliac veins too causes obstruction in
them, and so we have cedema of the lower extremities. But
1in both the renal mischief and the cedema of the lower
extremities, we have a history of tightness and discomfort
in the abdomen long before either s ymptom was manifest,

When the patient is placed in bed, on his back, to be
examined, we find the abdomen large and rounded, tending
Yo spread out in the flanks, and the skin is sometimes
tense and smooth. The greater part of the abdomen is
quite dull on percussion, especially in the flanks ; but over
the highest spot, generally near the umbilicus, we usually
bring out a tympanitic note ; this is due to the intestines
containing gas and floating on the fluid, so that they
change their position with every change of the position of
the body, still keeping to the highest point. When the
_n.bdumen 18 very tense, the na.ve% protrudes, the surface
18 covered with blue veins, and there are white or bluish
strize here and there as in pre nancy. If now we tap
the abdomen with the points of the fin gers, placing the
palm of the other hand on its surface some little way off,
We cause the fluid to vibrate, and this peculiar thrill or
vibration is propagated to the hand at a distance. This
18 not, however, always easily made out, especially if the
quantity of fluid be small, but we can generally manage
to elicit it by making the patient rest on his hands and

L
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compound powder of scammony, and the like: b.ut we
confess we have often seen but little good follow their use,
- whilst if too long continued they set up irritation of the
bowel, superadding a new mischief to the old one. By
all means let them be well tried, first one and then another,
but if they do not soon prove beneficial let them be promptly
discarded, Better use such hydragogues as do not irritate
the bowel, especially simple salines, in good full doses.
These are much more likely to do good than gamboge
and the like. Most men deer diuretics, yet we have
seen what are commonly called diuretics do good ser-
vice. The old pill of di italis, squill, and blue pill cer-
tainly often clears the abdomen, with an increase in the
quantity of urine passed, whether we call it a diuretic or
no. So the electunary of cream of tartar, or cream of
tartar as an habitual drink, often does great good in
removing the fluid.

Sooner or later, however, we are brought face to face
with the necessity of tapping. When due to heart or
lung mischief or to kidney mischief, and ascites is part
of a general disorder, this is useless. Usnually paracen-
tesis abdominis is postponed as long as possible, whether
rightly or wrongly we shall not here determine. We are
not among those who hold it an operation without risk,
for too Eﬁen we have seen peritonitis follow, but skil-
fully performed we have also seen it followed by complete
recovery. Very likely, indeed, there will be a partial
return of fluid as soon as the emptying of the abdominal
cavity has relieved pressure on the veins ;—for sometimes
the qﬁmntity removed amounts to a good many gallons,
usually of a greenish-yellow fluid. But even if tﬁe fluid
does partially reaccumulate, we are in a better osition to
deal with it in another fashion, for when the abdomen is
enormously swollen remedies seem to do little or no ood,
whereas after tapping they succeed most wonder ully.
Tapping is usually performed by a large trocar, and is
apt to be followed by faintness, if the fluid be withdrawn
too rapidly. Many of the objections to its use are
obviated by the use of a much smaller trocar, and more
patience in the removal of the fluid.

1.2
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tive tissue. The cut surface is sometimes uniform, but
in cases of long standing some parts are much deeper
tinted than others. The central veins of the lobules being
in direct communication with the hepatic vein and heart,
are in obstructive disease engorged, and so they seem
darker than do the less-filled portal veins. If these last
be accompanied by distended bile-ducts, this gives a

ellowish appearance to the brighter-coloured spaces.
%‘his appearance is that designated nutmeg-liver, and is
characteristic of the obstructed condition of the hepatic
veins. The subsequent history of such a liver is that of
all organs under like circumstances—it may diminish in
size, whilst it increases in density; at all events the pa-
renchyma wastes as the connective tissue grows. This is
the atrophic form or stage of nutmeg-liver, and not to
be confounded with cirrhosis.

The symptoms of a congested liver are in part due to
the increased weight of the organ. There is a feeling of
fulness and heaviness in the region of the liver, which
aggravates considerably the troubles of the patient suffer-
ing from heart disease. There is also some tenderness,
rarely very great, about or just below the margin of the
ribs, and the pain in the same spot may be considerable,
extending thence upwards to the right shoulder. This is
in some cases aggravated by dragging to the left side, if
the lllaﬂ.tittmi'. lie on that; but the reverse is often seen,
8o that lying on the right side is impossible, from the
pain produced by pressure on that side.

Jaundice commonly occurs, but not to any great extent.
It is due either to pressure on the bile-ducts by the con-
gested radicles of the portal vein, or to some degree of
catarrh of the bile-ducts themselves, for the canses which
give rise to congestion of the liver give rise to somethin
of the same kind in the bowel, and the consequent cata.rrﬁ
may spread to the bile-ducts. The jaundice is not, how-
ever, very severe, for the ducts are rarely completely
closed. ere are also signs of gastric and intestinal
disturbance, such as have E:an alluded to as caused by
congestion of these organs. Examination of the side
shows perhaps some visible enlargement of it, whilst pal.
pation and percussion show more unmistakeably &a,t
the liver reaches lower than the ribs by an inch 4o an
inch and a half or more. The edge of the liver, when it
can be made out, is everywhere smooth ; but sometimes it
cannot be defined, and then the beginner is apt to mistake
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ment of the scarlet iodide of mercury should be well
rubbed in before the fire, as is sometimes done with great
advantage in enlarged spleen from a similar cause.

SUPPURATIVE INFLAMMATION OF THE LIVER.

Inflammation of the liver ending in abscess 18 not very
eommon in this country, though common enough in
tropical climates. There it is very frequently associated
with dysentery, insomuch that the two have heen looked
upon as cause and effect. Nowadays we are inclined to look
upon the combination as accidental, or at all events that
the two arein many cases the outcome of the same active
influence—most frequently that which we term malaria.
There is, however, in this country a form of hepatic
abscess by no means uncommon, which has a totally dif-
ferent etiology; it is that resulting from pyesemia. - The
liver is indeed one of the most favourite sites of such
secondary pywemic deposit, but the characters of the
abscess of pysemia and that originating in tropical coun-
tries are very different.

In tropical abscess the symptoms come on much as
they do 1n congestion of the liver, only they go farther.
There is fulness and pain in the right side, and on that
gide the patient cannot lie, on account of its tenderness;
there is fever and loss of appetite, with pain in the right
shoulder. First, as regards the fulness. This of course
18 due to enlargement of the liver, but even slight en-
largement is not a constant phenomenon. When 1t does
occur, however, it tends to be unsymmetrical, especially
if the abscess comes near the surface and bulges there.
This bulging is rounded and smooth, not irregular,
and in many cases we can readily detect in it the fluid
of the abscess, especially when the abdominal wallg
have thinned. If the abscess tends to point towards the
chest, there is sharp pain in the region of the diaphragm,
and before long signs that the lung is implicated. Chills
are of frequent occurrence, and are followed by flushes of
heat or Eeraplrahnn, but neither is invariably present.
Though the liver is not a very sensitive organ, and much
mischief may be done in it without any sensation of
pain, yet when the abscess aggpmﬂ,chaa the surface, or
if the peritoneal covering and capsule of Glisson are
stretched early in the disease, the pain is severe from the
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throughout its substance instead of constituting one
Jarge collection of matter, there is noindication of bulging ;
though very rarely, if many abscesses form in the lower
margin of the liver, a nodulated character may be given
%0 it which can be detected through the walls of the abdo-
men. For the same reason there is rarely fluctuation, and
still more rarely ascites; but there are always pain and
tenderness, and in the great majority of cases jaundice.
This jaundice is not, however, obstructive, but due to a
blood change dependent on the malady itself. The consti-
tutional symptoms are always severe—the fever is high,
there is great prostration, sickness, and diarrheea, and the
body rapidly wastes. Rigors and profuse sweats too are
commonly observed, and are in a certain degree charac-
teristic. The course of the disease is quite different from
that of tropical abscess, for here the malady lasts only a
week or two as a rule, whilst the other form may last for
months, and is almost always more protracted in its course
than the abscesses of pysemia. As to the origin of pyzmic
abscess, that may be any suppurating spot, however
small, but most frequently it arises from ulcer or abscess
in the course of the portal circulation. Hepatic abscess 18
always dangerous, not only from the constitutional dis-
turbance, but still more from its tendenecy to rupture in
uncertain situations. If it bursts into t{m pericardinm
or peritoneum, death soon follows; if it opens into the
pleura or more directly into the lung, we sometimes see
good results, but frequently also bad ones. The best ter-
mination is where the abscess opens either externally or
into the bowels.

Should death ha‘;Epen we may expect to find appearances
varying with the character and stage of the inflammatory
affection. The early stage of inflammation is rarel
observed save in the multiple abscesses, some of whic
may be in different stages. The central portion of the
affected tissue is red and softened, surrounded by an area
of tissue, more buff coloured. The central portion later
assumes a paler aspect, and then is found to consist of
liver-cells in varying stages of disintegration, ending in a
mass of granular débris. Pus forms in isolated spots,
which speedily run together, and an abscess forms, sur-
rounded by liver-tissue in a disintegrating and discoloured
condition, ragged and shreddy. Or again the abscess may
be encapsulated in a well defined oyst-like membrane, and
this is especially the case in those of long standing. The
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atient’s strength, his subsequent recovery may be looked
E}rwa,rd to wi%ﬁ hopefulness, especially if he is able to
gecure a change of climate. The puncture ought to be
made if possible distinctly below the ribs, and as near the |
mesial line as possible, not between the ribs, if that can
be avoided; bub this is of less importance in aspiration
than in ordinary puncture. The treatment of py@mic
abscess is unfortunately not so satisfactory, for here we
have to deal with a general condition of which the pyze-
mic abscess is but the local indication. Medicine does little
good : we must rather trust to good food, wine, and hygienic
measures, particularly plenty of air and light. For the
rigors and hectic, quinine and the mineral acids are of most
service, whilst the local or subcutaneous use of morphia
must be employed to relieve pain. Vomiting, diarrheea,
and all other symptoms must be treated as they arise.

OIRRHOSIS, OR CHRONIC ATROPHY OF THE LIVER.

Chronic atrophy of the liver, which is also sometimes
desecribed as chronie interstitial hel;m“tlﬁ- is a malady cha-
racterized by increased growth of the connective tissue
of the organ, with subsequent contraction and wastin
of the proper substance of the liver. As the mischie
geems in great measure due to the abuse of alcoholic
liquors (hence more common in men than women, a,qd n

ults than young people), particularly spirits, 1t 1s
sometimes known as “ gin-drinker’s liver,” and from its
appearance and feel it is also described as hobnailed or
granular liver. It is certain, however, that cirrhosis may
occur independently of these conditions, and it is only stul-
tifying ourselves i}j we persist in all cases In msisting on
the origin in spirit-drinking when no such origin exists.
Cirrhosis is not, moreover, the only form of small hard
liver; in the form already described as nutmeg-liver, we may
have diminution in size, due, however, partlaﬂ:r to change
within the lobules, not to change without, as in cirrhosis,
and it is possible to have the two kinds of atrophy com-
bined. There is besides a form of simple atrophy, where
the organ is diminished in size, is granular, and even
nodular, but there 18 no excess of the fibrous element,
and the liver is softer than usual. In the peri-hepatitis
which so often seems to arise in the last stage of syphilis,
we often find contraction of some portion of the liver and
gcar-like bands running across its surface; but it is rare
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and bowels, aggravating the previous catarrhal condition,
and giving rise to piles, which are usually a most trouble-
some complication. This congestion tends to relieve itself
by occasional hsmorrhages or diarrheea, so that these may

ve us the first evidences of liver contraction. These
Elmmnrrhages are often very severe, and may prove fatal.
Other signs of portal obstruction manifest themselves,
fluid tends to accumulate in the peritoneum, ascites being
one of the most certain results u? cirrhosis, At the same
time the veins on the surface of the abdomen enlarge, in
this way making up for the obstruction to the passage of
blood from the abdomen. This ascites is often very
severe, and compresses the abdominal ecava, so that
there is obstruction to return of blood from the lower
extremities. These may swell and become cedematous,
but the ascites comes first, and is always out of d_ua
proportion to the last. The same condition gives rise
to difficulty of breathing, which (together with the
weight on the abdomen) may prevent the individual
from moving about, and it may even by compress-
ing the renal veins give rise to albuminuria. Jaundice
to a small degree is common enough in eirrhosis, and the
patients always have a dirty yellow colour; jaundice to
any considerable extent is rare. Whether this slicht
jaundiced tinge is due to absorption of bile owing to com-
pression of ducts is doubtful, for there are other signs to
show that in particular in the later stages of cirrhosis
there is a profound alteration in the quality of the blood,
which is undoubtedly of the first importance. In such
patients there is a great tendency to small bleedings in
spots where there is no obstruction to the blood current,
and any injury to the surface is promptly followed by an
hsmorrhagic infiltration, whilst purpuric-looking spots
without any known cause form on the surface, and bleed-
ing is readily induced in any mucous membrane. The
fices are rarely, if ever, without bile, whilst the urine 18
scanty and contains much pigment and lithates. It is
probably to this change in 131& constitution of the blood
also that are due the profound and serious nervous Symp-
toms which sometimes usher in death in cirrhosis, for
the delirinm ending in coma, and still more frequently
coma alone, are common terminations of the malady, as 1s
mtercurrent pneumonia, with or without pleurisy. There

are, however, more demonstrable signs of t

' : he malady
besides those mentioned: these are, diminution of the

liver and increase of size in the spleen, the latter being
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 extract of colocynth and belladonna, often answers well.
Upon the whole, trying to get rid of the fluidin the
abdomen by purgatives is not satisfactory, especially
if the ascites is very great. If tried, no one should
be too long continued, but changed for another after a
time. Diuretics are of more value, as experience also
teaches, especially the digitalis, squill, and blue pill mass
(pulv. scille, gr. J» pulv. digitalis, gr. j, pulv. hydrarg. gr.
1. F. pil). Cream of tartar, too, or broom-tops (decoctum
scoparil) are often very useful; when t&%ping is found to
be necessary, we would again counsel the rule *festina
lente,” and let the fluid be taken away gradually with a
small trocar. Remedies, especially diuretics, always act
better after, and the removal of no great quantity may
suffice, for there is not the slightest doubt but that we
can expect much better things from the natural than
the artificial removal of peritoneal fluid. It is quite
different in pleurisy, or even in fluid from peritonitis.
When hamorrhage arises, except it be very copious, we
should not be too anxious to check it; it is better to
prevent it; and sulphate of magnesia with sulphate of iron
and dilute sulphuric acid, given so as to purge, should be
employed. Flatulence is always a troublesome symptom ;
the best plan is to relieve the gastric catarrh as far as
possible, and for the time being to give the variousessential
oils .n small doses. Strychnine is very useful in small
doses ; quinine, too, may be given in sulphurous acid;
this will greatly tend to diminish hearthurn and flatulence.

PERI-HEPATITIS FROM SYPHILITIC DISEASE OF
THE LIVER.

Recently we have agreed to recognise certain appear-
ances In the liver as due to syphilis. These are of two
kinds, and occur in the third stage of the disease—that,
namely, of deposit. Such are also common in the subjects of
congenital syphilis. The first of these is the gummy
tumour : this varies in size, but seldom exceeds that of a
hen’s egg, and early tends to assume a yellow cheesy ap-
pearance. When near the surface it often disappears com-
pletely, leaving behind a scar-like tissue, which often
assumes thq appearance of a fissure, and this, too, we
nowadays rightly or wrongly recognise as syphilitic.
The scar-like tissue 18 often the consequence of an
attack of what is called perihepatitis, or inflammation of
Glisson’s capsule. The signs of this condition during
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Vomiting is a frequent symptom, and then disintegrated
blood, as in yellow fever, is sometimes brought up; the
stools too may contain the same material, whilst the altered
blood is often effused beneath the skin. The spleen 1s
generally enlarged, but this is not a characteristic sign.
Much—in fact, too much weight, has been attached to the
characters of the urine. The quantity of this is not greatly
altered, but it is very dark, t%ﬂugh no good reaction for
bile pigment can be made out, and there is no reaction for
the bile acids, as the test is usually and roughly performed.
Urea and uric acid are notably deficient, and in their place
. we find leucin and tyrosin—constituents otherwise rarecly
found, save in the pancreatic products of digestion. Per-
cussion shows diminution of liver dulness, going on rapidly
from day to day, that of the left lobe gomng first, and 1t
may be ending in total disappearance, due to falling away
of the shrunken gland from the side of the chest. Death
speedily occurs—generally in a few days, though some-
times only after weeks. When the liver is examined after
death it is found greatly shrunken, especially in thickness,
its covering hangs loosely about it, and its substance is
flabby; when cutnto, its colour is everywherea dull yellow,
andno lobulesarerecognisable. Examined by the microscope
we see that the cells have undergone fatty metamorphosis,
and have disappeared, leaving only a granular and oily
mass, with pigment granules, behind. If some of the
cells are found, they appear crammed with oil, thus show-
ing that the nature o 15:13 process is an exceedingly rapid
fatty metamorphosis.

Of treatment we are not in a position to say anything.
Purgatives have been recommended in the early stages,
but later, when the nervous symptoms have come on, we
can only try to do the best we can with each as it arises.

ENLARGEMENTS OF THE LIVER.

I. FATTY LIVER,

As in the case of the heart and other organs, we may
have two forms of fatty liver: in one there is an increased
deposit of fat in the cells of the organ; in the other,
its essential constituent cells undergo fatty degenera-
tion. The most frequent, canse of fatty egeneration
of the liver in this country, is excessive eating and
drinking, and the want of exercise. The worst specimens
we have seen, where the liver was enormously enlarged,
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affocted ; those nearer the intralobular vein being less
altered. The blood in such patients is sometimes pro-
foundly altered, and the corpuscles broken down. The
general signs of a fatty liver are not decidedly pronounced,
Eut we may suspect its existence in very fat people, espe-
cially when the general fattening is due to alcoholic
excess. There is, moreover, owing to the general fatty con-
dition of the organism, a marked debility on the slightest
exertion ; and as fatty change in the heart generally in
these cases accompanies the liver change, we may expect
‘to encounter a feeble impulse, weak sounds, smull, very
compressible, and quick pulse, breathlessness on exertion,
and a tendency to fainting. A peculiar soft, velvety
look of the skin has also been spoken of as a sure indica-
tion of fatty liver but such is seldom seen, and a pasty or
greasy look is much more common even in females. The
organ itself is enlarged, sometimes s0 much as to compress
the lung above, and to extend low down in the abdomen,
but such a grade of change is not common ; more frequently
the liver is only moderately enlarged, and the enlarge-
ment is uniform. Sometimes its enlargement and smooth-
ness can be made out through the abdominal wall. There
is no pain, no tenderness, no ascites, and no jaundice.

 Treatment.—Most frequently we detect fatty liver too
Jate to be of any real service, and very often it is associated
with incurable disease. But if we are comsulted early
enough by its subjects, especially where it is due to
excess of food and drink, a,uﬂg to want of exercise, we may
hope to do good if the patient can be persuaded to follow
our advice. 'The patient must then give over most sub-
stances containing fat or butter in quantity; sugar
altogether ; and most substances containing a great
quantity of unaltered starch. The food should therefore
mainly be meat without much fat—fish, poultry, and
game, with green vegetables. Stimulants are necessary in
moderation, they should be claret and dry sherry. But
this regimen, which is essentially that vulgarly called
“ Bantingism,” may easily be carried to dangerous ex-
tremes, and should never be taken in hand too abruptly
or too exclusively. Alkalies, with their carbonates, and
galines, especially in the form of mineral waters, as those
of Carlsbad and Marienbad, ave of great service. Where
these are not available, we must content ourselves with
bitters, laxatives, and alkaline salts, given in ordinary
medicinal doses. Later, the preparations of iron do good,
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it. In all cases theseareaccompanied by ansmia, and some-
fimes by hydraemia. There are marks of great debility,
and, as we have before pointed out, the liveris rarely the
only organ affected ; the spleen is generally enlarged and
waxy ; the kidneys also suffer, and this gives rise to
albuminuria, with copious- discharge of wurine of
low specific gravity, without blood, and often without
casts, with little or no tendency to ursemia, and very
slight tendency to dropsy. If there is dropsy, it is quite
a8 often due to the watery condition of the blood as to
the liver or kidney disease. But ascites is not a common
phenomenon in waxy liver, it is no part of the regular
pvolution of the disease, and is usually due to some acei-
dental pressure on the portal vein. The stomach and in-
testines too are in most cases waxy, and so we very often
have vomiting and diarrheea of a very troublesome kind as
omplications which aid in producing the ansmia and in-
reasing the general debility. In waxy degeneration the
iver is as a rule enlarged, sometimes enormously so, but
here is no pain in the side, at most only a feeling of weight;
f, however, dependent on syphilis, peri-hepatitis of a pain-
kind may come in to complicate matters. Jaundice
s rare ; if it occurs it is accidental, and due to pressure
on the ducts by some enlarged gland, or the extension
of intestinal catarrh to the bile ducts. When the liver is
examined we are almost always able to make out some
nlargement, and this is in many cases enormous; but it
3 uniform, so that the shape of the liver is unaltered,
except that the edges are rounder ; it is smooth, resistant,
and 1nelastic, and generally of slow growth. When there-
ore we make out such a liver in the subject of caries or
necrosis of bone, of prolonged suppuration, or of constitu-
ional syphilis, we should have our minds alive to the
probability of the affection being of this waxy nature,
especially if we have also a big spleen and abundance of
albuminous urine without dropsy.
Treatment.—Our knowledge of the conditions which
#most frequently give rise to waxy liver gives us also the
lue as to how to deal with them. Certainly the
equency with which it occurs in children the sub-
Wects of chronic hip disease, leads us to the belief that
foperation should be as early as possible in these, so as to
prevent: prolonged suppuration.” Early operation should
herefore be insisted on, since in some cases undoubtedly
he liver diminishes in size when the purulent drain is
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vary very greatly, from a pea to the size of the fist, or
greater. Sometimes we find only one mass, sometimes
very many, and they may be completely buried in the
substance of the liver or project from its surface. We
seldom find the cancerous masses in the liver of a gristly
hardness, but often they are firm and brawny, especially
on the outside, though sometimes soft and diffluent, espe-
cially in the centre of the masses. The appearance of the
cancerous growth on section varies with its vascularity.
The colour of the cancer is white, but the involved vesse

ive it red streaks and points of yet darker redif its vessels

ave been ruptured, or, it may even he quite black from
melanotic deposit. In ordinary cases the so-called cancer-
juice can readily enough be got by scraping the mass,
varying however in quantity with the density and stage
of the growth. There is no distinct boundary lme m
growing cancer between the new growth and the liver sub-
stance, but this last is usnally hyperemic, and sometimes
deeply stained with bile. If near the surface we find that
the peritoneal coat is thickened, and often adherent to
adjoining organs, especially if nodules of cancer project
from its surface. In this last case we may have a copious
effusion of fluid due to peritonitis. As pointed out already,
the central parts even of hard cancer tend to soften, and
may be quite difluent. This is of the nature of a retro-
grade change. Colloid cancer is rare in the liver.

The symptoms of hepatic cancer are at first very vague,
and may remain so throughout the case, being only dis-
covered after death. Usually,however,in the more advanced
stages, its diagnosis is easy. In almost all cases we have
pain, especially if the masses come near the surface and set
up peritonitis; then the organ is tender as well as painful.
We have also deranged Eigestiun and irregular Iimwels.
As the liver is almost invariably enlarged, we have local
signs of this in a sense of heaviness. On physical exami-
nation the enlargement is usually easily gﬂtﬂﬂt&d by pal-
gt:qn! seeing that emaciation is an early symptom; but

e rigid rectus muscle for the protection ot the tender organ
must not be mistaken for auc%. The enlargement goes on,
go that we can make out the actual growth of the organ
under examination. The enlargement is seldom uniform,
and in most cases we can make out nodules, or tubera, with
dimpled surfaces as they are called, on the part of the orgun
uncovered by the ribs; but such may be entirely absent, and
the cancer completely involved in tﬁe liver substance. This
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however, be taken not to confound a large hydatid cyst
with ascites. Neither the spleen nor the kidneys are as &
rule interfered with. The disease is of slow progress, and
has generally existed for years before heinﬁ detected, if it be
50 at all during life. Ultimatelyit maylead to death byrup-
ture, as already described, or by wasting and want of nutri-
tion from interference with other organs, or by suppuration.

Treatment.—Many remedies have been proposed for this
parasite, but there is only one mode of treatment effeetual
—that is, by evacuation. It is not absolutely necessary,
as far as we can make out, to evacuate the whole con-
tents of the sac : if we remove the fluid by means of a fine
trocar and aspirator, we shall grubably cause the eyst to
ghrink, and this may be followed by the same kind of pro-

cess as we seein spontaneous cures. There is even reason
to believe that piercing the sac with a fine needle and
allowing the fluid to dram off into the peritoneum, may be
followed by a good result. Any injection 1s unnecessary;
if anything more be required, t{e operation had better
repeated. Sometimes, however, after re eated tappings
the sac suppurates and pus forms. Wgen such is the
case, other procedure must be adopted : we must then la
open the cavity freely, or introduce a drainage tube wi
two openings, through which disinfectants, as carbolic
acid and water, permanganate of potass and water, and
the like, should be freely injected, so as to wash out the
cyst. If the patient be strong enough to stand this, he
will probably recover. It is far better, however, to avoid
this amount of suppuration if we possibly can.

ICTERUS, OR JAUNDICE.

By icterus or jaundice we mean a condition of the skin
and tissues generally, in which they are dyed yellow, most
fI‘BqIE.EHﬂjF from bile, but sometimes also from alterations n
the blood itself. It is plain, therefore, that jaundice is only
a EIET ptom, but a symptom of very considerable importance.

'he most frequent form of jaundice undoubtedly is that
which is due to obstruction of the bile duects and reab-
sorption of bile, and this happens the more readily as the
expulsive power in the bile ducts 1s very weak, being
mainly the vis & tergo arising from continued secre-
tion. It is better in every way to discuss these two
branches of jaundice separately, including in the deserip-

tion of the ordinary variety those symptoms which are
common to the two.
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with that arising from this cause. Stricture of the bile
duct may arise from inflammation affecting the capsule of
Glisson 1 the porta, or we may find the obstruction at
the other end in the form of a cicatrix from a healed duo-
denal ulcer, or we may have ulceration of the bile ducts
themselves. beginning with an impacted gall-stone, and
ending in cicatrization and subsequent stricture. Not un-
frequently we find obstruction by a new growth in the
passage itself or closing its orifice. Cancer of the head of
the pancreas is not a very unusval circumstance, and when
it occurs we may expect the ductus communis to be literally
obliterated. Much more rare are new growths in the bile
ducts themselves, yet we have seen a very perfect example.

The causes of obstruction arising from outward pressure
have in great measure been already discussed as far as
the liver is concerned. We have seen that cancer, hy-
datids, and even abscess, if favourably situated for the

urpose, may cause obstruction. Still more frequently
ﬁo we find enlarged lymphatics' in the porta a cause of
the jaundice ; in this way cancer often gives rise to it, and
waxy liver, which is not itself accompanied or indicated
by jaundice, may thus give rise to it. Tuberculous
Fau{la less frequently give rise to such a symptom. A
arge cancerous mass at the pylorus will sometimes so
press on the ductus communis as to obstruct it, and so
give rise to the jaundice; but here too enlarged portal
glands, or the formation of a new growth behind the
peritoneum or'in the liver itself, are more frequent causes
of the jaundice. Other modes of compression thereare; from
tumours of the pancreas, tumours of the kidneys, and ab-
dominal aneurism. ; Hardened faeces aceumulated in bulk
may sometimes also produce compression enough to give
rise to jaundice.

The signs of jaundice develope themselves with varying
degrees of rapidity, and sometimes one sign, sometimes
another first attracts attention. Most frequently the first
thing noticed is the yellow skin and conjunctivae, but
occasionally the Eltaimn%r of the linen by the urine, which
occurs first, is previously noticed, for we find the indica-
tion of bile in the urine before we see indications of it in
the tissues. The depth of the tint in jaundice varies
%}'aa.tl}r, from alight lemon to a deep dark green, almost

ack colour, All tissues and organs are stained more
or less, but it rarely shows itself in the mucous mem-
branes. The rapidity with which the jaundice is developed
depends on the completeness of the obstruction ; that may
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With jaundice we always have disturbance of the
alimentary canal: there is a bitter taste in the mouth,
_and a sad loss of appetite ; there is great flatulence, and
the bowels are confined, whilst the motions when passed
are clay-coloured or white from deficiency of bile, and
smell -:::rfy putridity rather than of faeces. This is owing to the
want of the preservative effect of the bile and its stimulant
action on the intestines, for undoubtedly bile tends to
prevent decomposition, and to stimulate the natural action
of the gut. The digestion of fat is also interfered with,
for, as pointed out in a previous part of this work, the
action of the bile 1s essential to the absorption of fat.
Thus absorption suffers in the absence of the biliary se-
‘eretion in the bowel, and this is greatly aggravated when
the pancreatic duct is also obstructed. Forthese various
reasons emaciation proceeds rapidly, except we counteract
it by a more than usually copious meat diet which is still
capable of being digested and absorbed. Hence too
marked debility is an early sign of the mischief going on,
but it is perhaps less noticeable than the peculiarly
apathetic mental condition which develops itself. The
‘patients do what they are told, but have no inclination
for exertion, and always seem half asleep. Hence, too,
we have a slow pulse, perhaps about forty, or even less,
and diminished bodily temperature.

The existence of bile in the blood, is shown in other
wa.gs than those already alluded to: the skin is usually dry
and scurfy, and very itchy (warm alkaline baths are the
best remedy for this), and there is a tendency to skin erup-
tions of various kinds—one has been mentioned as peculiar,
and called witiligoidea, but it is absent in most cases of
jaundice, and is found where no jaundice is. Another
curiosity of the same kind is xanthopsia, or yellow vision.
The altered condition of the blood is further indicated by
the tendency to hesmorrhage, which shows iteelf in small
extravasations below the aﬁ{in, or in larger and even fatal
hemorrhage from the stomach and bowels. This, indeed,
is one of the modes in which jaundice may end when it
terminates fatally. Far more frequent, however, are si
of nervous disturbance—delirium, chiefly of a muttering
kind, ending in coma, alternating with convulsions,
muscular twitchings, &e. ; these are most frequent in the
other varety of jaundice, but occur in the course of very
protracted cases of the obstructive kind.

After death we find in prolonged cases of obstruction
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skin, especially if followed by a depressed or weakened
circulation. The dcterus meonatorwm is probably of this
kind, and certainly has some relation to the change in the
‘mode of circulation which takes place at birth.

Hach of these varieties of jaundice has symptoms of
its own, depending more on the condition which has given
rise to the jaundice than on the jaundice itself; but when-
ever it appears, the nervous symptoms so often referred
to, and albuminous urine, are much more prone to occur
than when the blood is not poisoned with the products of
its own decomposition. After death in such cases, we
have too frequently nothing in the liver to indicate the
cause of the mischief. The liver itself is not greatly
jaundiced, whilst the contents of the alimentary canal
are of a normal colour, and the gall bladder is not over-
distended. In the liver itself, and probably in other organs,
we have indications of parenchymatous change—mainly of
the kind called ““cloudy swelling “—or it has gone further
~ than this, and the cells are partially broken up.

As for treatment we can say nothing. If the nervous
symptoms already described supervene, we must stand by
and wait the result, which is almost invariably fatal; we
can do nothing of practical value. Stimulation is the
only thing we can have recourse to in hopes of tiding the
patient over his dangerous state.

PYLO-PHLEBITIS.

Inflammation of the portal vein—pylo-phlebitis—is not
& very common disorder, yet cases do not unfrequently
occur. It is associated with coagulation of the contents of
the vein, either as a consequence or as a cause of the in-
flammation, the former being infinitely more rare than the
latter. When a clot does form in the portal vein, it may
be due to a variety of causes. There may be obstruction
at the entrance of the vein into the liver from enlarwed
glands or cicatricial tissue or compression of it by aunﬁ a
condition as cirrhosis—either of which would tend to arrest
the current of the blood ; but more frequently we find a
gradually developed clot arising by continuity i?:om one de-
veloped 1n a radicle of the portal vein, such a3 ma, arise in
the progress of ulceration of the stomach or intestmes, sup-
purating piles, or splenic abscess. In pylo-phlebitis begin-
ning in the wall of the vessel, the wall alters before the
formation of the clot; but in either case the clot adheres
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sequent jaundice. Most frequently this catarrh begins
either in the liver or in the intestine—oftenest probably
the latter. In the liver any of the canses of hyperamia
acting near the bile-ducts, may give rise to catarrhal in-
flammation of the tubes. This may happen both in dis-
eases where jaundice is a common symptom, and again
where it is rare. Thus it may happen with cancer of the
Liver, or with waxy liver, and in both be the cause of jaun-
dice ; but the jaundice so caused may be only temporary,
and may speedily pass away, but if from the disease of the
Liver itselt (cancer), it will probably be permanent. Another
cause of inflammation which requires special discussion is
gall-stones. The catarrh which spreads from the duodenum
18 always preceded by signs of gastric and duodenal
catarrh. Hence we have all the symptoms of gastric
catarrh—foul tongue, ?ain and flatulence after food,
nausea and distension of the epigastrium, before we have
signs of jaundice. This form of jaundice is most frequent
n young people.

The appearances produced by catarrh of the bile-ducts
are, as usual, thickening and softening of their walls with
copious proliferation of epithelium. This is thrown off and
mixed with the increased secretion of the mucous follicles
which line the ducts and so gives the mucous secretion g
milky or semi-purulent appearance. As this is thicker and
more tenacious than nsual, it tends to accumulate, particu-
larly in that portion of the tube which runs in the wall of the
intestine, and there acquirinfg more solidity by absorption
of its watery particles, may form a plug wiich completely
obstructs the passage. Hence it ha pens that even when

e catarrh has subsided, the jaunﬁlce and enlargement
f the liver may remain. The tube becomes distended

m above the plug, or rather from above the intestine,
ackwards towards the liver, which in its turn enlarges, as
oes the gall-bladder, so that the latter may frequently be

t through the anterior wall of the abdomen ag a smooth,

es over the liver, and the jaundice is always a marked
nd (up to a certain point) increasing phenomenon of the
ease. During the same period the stools show no bile,
nd as the bile returns to them before the jaundice
mishes, the first show of colour in the motions is
ually the first indication of returning health, The
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bodies of low specific gravity, but sinkin%‘&s a rule in water ;
when freshly passed or removed from the body, of a greasy
feel, soft H.ntip crumbly ; when dry, tending to break or
split. Their colour varies, bul as removed from the gall
b]iadder the surfaceis usually darkened by bile. The colour
of the substance of the concretion varies greatly, some-
times white, yellow, dark brown, or black ; or again, com=
posed of layers alternating in colour. The chief constituent
of biliary calculi is usually cholestearin, and this some-
times presents a semi-crystalline arrangement, indicated
mainly by radiating striz; bub if carbonate of lime be
the chief constituent, the appearance is earthy, and the
consistence is less. The colouring-matter found in gall-
stones is that of altered bile. Neither biliverdin nor
bilirubin is found as such, save on the surface, so that the
colouring matters do mot yield any marked reaction with
nitric acid. Sometimes phosphates, particularly of lime,
make part of the calculi, but not very often is this the
case. The number and size of gall-stones var greatly.
They may be exceedingly small, form a kind of sand or
grit, composed mainly of pigment, and at the same time
exceedingly numerous. Again we may meet with only one
large calculus filling and distending the gall bladder, and
taking its shape, such may be as large as a hen’s egg,
and of a similar shape. Most frequently we find severﬁ.
If there is only one it is, as a rule, smooth and rounded,
but sometimes wrinkled, or slightly tuberculated; if
several, they are facetted so that the one joins the other
by a surface which might be compared to a joint.

~ In the %rea,t majority of cases there is no change seen
in the gall bladder containing gall-stones, but sometimes
we find signs of commencing irritation, which would
doubtless, as it in so many instances does, have
gone on to ulceration and perforation. Sometimes we
see the ulceration fairly begun, particularly in the fundus
and about the neck of the bladder. This may lead to
closure of the cystic duct, with gradual absorption of the
fluid contained in the gall bladder and shrinking of that
organ round the inclosed caleuli; or if suppuration has
commenced in the gall bladder, we may have it filled with
pus—a, very rare event. In the liver itself caleuly, chiefly
pigmentary, may form, and set up inflammation, ending
in abscess; and still more frequently we have ulceration

of the large excretory ducts from urrest of the calculus in
its progress outwards.
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the passage of bile by its side, and so we may have both bile
in t}?e stools, and comparative or total absence of jaundice.
Jaundice from gall-stones is rarely permanent; 1t some-
times lasts only for a few days, and if one stone
. follows another, as they are apt to do, we may have
these attacks rapidly following on one another with
intervals of complete ease. The subsequent passage of
gall-stones is, however, apt to be facilitated by the passage
of the first, which leaves the passage more or less dilated.
Complete freedom from pain is mnot, however, an 1n-
variable consequence of the concretion reaching the mmtes-
tine. Pain may still continue, and only abate gradnally,
~ and this would be probably still more frequently observed
were it not for the comparative ease which the atient
enjoys after his fearful torments, Ttis always"aahsgmtgrgr |
to discover the gall-stone which has caused the mischief,
as a good deal may be learned from its appearance,
especially as to the likelihood of another being in existence
and the probability of its following; and so the stools
should be carefully searched by diffusing them in water and
passing them through a sieve. But very often even after
severe bilious colic no gall-stoneis found, perhaps owing to
its slipping back into the gall-bladder, or 1ts escaping from
the bile ducts in another way. If it reach the intestine it
~ gometimes is vomited up, sometimes passed by the bowel;
but, as already pointed out, it may be arrested in the gut
and give rise to obstruction and even to perforation.
Sometimes gall-stones become impacted in the cystic duct,
and we may have for a time all the symptoms of gall-stone
colic without the jaundice, until these gradually cease with
obliteration of the passage. Again, the gall-stones may
give rise to inflammation, ending in ulceration either in
the gall bladder, as already pointed out, or in .the bile
ducts. This may have very various terminations. If
ulceration and perforation are completed without limiting
Eﬂritomt.ia and adhesion, we have general peritonitis and
eath, the gall-stones escaping into the peritoneal cavity.
But much more frequently adhesion has already taken
place when the perforation is complete, and so no escape
of bile or gall-stone occurs. But the ulcerative process
may continue, and so we may have the gall-stone escaping
in all sorts of directions, according as the ulceration has
proceeded and adhesion taken place. In this way the
calculus may reach the stomach and be vomited up, or it
may reach the duodenum and be passed in the ordinary
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HYPERZEMIA AND CONGESTION OF THE SPLEEN. 187

when swallowed, and can be lon continued—should be per-
gistently given. Of course 1t is best given effervescing, as
bicarbonate of potass, with sugar and citric acid, flavoured
%o suit the taste with essentia oils or bitters; or it may
be made the vehicle for other remedies. Oil of turpentine,
ether, and chloroform have all been recommended on
theoretical grounds, but there is no good reason for
believing in any special efficacy which they possess. We
have high authority for recommending small doses of blue

ill from time to time ; and it ctands to reason that the
Ea.hitﬂ which generated the gall-stones ghould, as far as
possible, be abandoned. When the calculus tends to make
its way out from the bile passages by unusual routes, we
can only treat symptoms as they arise.

——

DISEASES OF THE SPLEEN.
HYPEREMIA AND CONGESTION OF THE SPLEEN.

Trom its structure and relations the quantity of blood
in the spleen varies very greatly within physiological limits.
Thus the organ is always greatly enlarged during intestinal
digestion, the cause of whichis probably twofold. The other
branches of the portal vein are then more distended than
usual, and so there is greater pressure to be overcome
by the blood emerging from the splenic vein. Then, too,
in all probability the function of the spleen is particularly
concerned with the mew materials introduced by the
process of digestion, and so the quantity of blood sent to
1t 18 greater.

In all acute febrile disorders we have enlargement of
the spleen. Such are especially manifest in typhus and
typhoid, the various exanthemata, intermittent and re-
mittent fevers, and in septiceemia and pysemia. In all of
these there is marked enlargement, especially in the
malarious fevers, where undoubtedly there is some con-
nexion between the enlarged spleen, and the cold surface
due to contracted vessels, and the concurrent high tem-
perature. We may have, however, both enlarged spleen
and enlarged liver from{what we call malaria without
any distinet attack of fever. This is well seen in
India. But the influence of periodic intensity of cold,
especially at night, is well worth bearing in mind as
associated with this. The congestive form of splenic

s
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times have enormous spleens, partly due to increase
in the lenticular substance, partly and much more so to in-
crease of the spleen pulp. In lenksmia we have the same
kind of enlargement, which is sometimes so great that the
spleen weighs several pounds. Both spleen pulpandits con-
nective tissue are here increased in quantity, but the tissue
elements seem to have undergone no chanie, save that
they are more closely packed together. The capsule 1s
often thickened and adherent. In both forms the size
and weight may be something enormous. On section the
spleen pulp is red in colour, and fleshy in consistence,
with abundant deeply pigmented spots in the malarial
form.

In ordinary enlargement of the spleen there may be
little interference with the general health, for the enlarge-
ment, especially in malarious districts, may exist without
much sign, or long after the exciting cause is past. But
usually such individuals are earthy-looking or pallid m
complexion, and they are unusnally dull and feeble.
Nutrition is imperfect and the blood impoverished for want
of a due supply of red corpuscles. Hence too they are both
Bhnrt-hrea&ed for want of oxygen-carriers in theshape
of red blood corpuscles, and have a tendency to bleed-
ing, which cannot easily be restrained, from impoverished
blood. Epistaxis is common, and swelling u? the legs
from hydrzemia also frequent. Inleukeemia we may have
the blood so altered that one-halt of the corpuscles are
white, instead of only seeing one in the field of the micro-
scope; and yet the total number of formed elements is less
than in health. Thus the blood will hardly coagulate, orifit
does, forms peculiar speckled masses. For this reason even
bleedings from slight causes are prone to prove fatal, for
there are no means of arresting the flow. It is important
not to confound this condition with that sometimes called
lymph-adenoma, where a similar kind of change seems to
take place in the lymphatics and spleen, and to spread to
other organs containing lymphatic tissue, In a semi-
malignant fashion ; but in it there is no increase in number
of the white blood corpuscles. None of these conditions
have as yet been perfectly studied, and our knowledge
regurd.ing them all 18 imperfect.

'he treatment of the enlarged spleen of malarious
disease is much more satisfactory than that of enlarge-
ment from other causes. It consists in the giving of full
doses of Peruvian bark, or, better, its alkaloid, quinine, or
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uickened. Owing to the primary disease, on the other
%.il.ﬂd, the pulse may be diminished in frequency, whilst in
a very considerable number of cases, it becomes markedly
irregular both in force and frequency. Insome cases there
is dyspneea, due to imperfect circulation in the llung, but
this also is a very variable symptom. In some instances
there is a kind of maniacal excitement, and delirtum 1s
always common. !
In pericarditis we may find inflammatory changes in
gome parts of the structure only, or it may be universal. At
first the pericardium is more or less reddened, and it may be
shows spots of heemorrhage; the surface is dull,-owing to
shedding of the epithelium, and proliferation in the sub-
gtance of the membrane. Soon the membrane assumes a
roughened or shaggy appearance, and exudation, as it is
_called, occurs. This exudation is partly solid, partly fluid,
the solid portion being deposited in layers on the surface of
the pericardinm—most frequently on both the visceral and
parietal surfaces, and often this assumes a villous, honey-
comb, or lace-like appearance. The fluid portion contains
few cell-forms, and is usually of a clear straw yellow
colour and quite transparent. In this flakes of lymph
gsometimes float, or more rarvely the cell-forms are so
abundant as to give the fluid a purulent character. The
quantity of flunid varies exceedingly, sometimes only a
few ounces, sometimes pounds. Occasionally it is mixed
with blood, but seldom in any considerable quantity. This
originates in rupture of the capillaries in the new growth.
A perfectly purulent effusion is very rare, save in pysmia.
- Now, as a consequence of these local changes, certain
physical signs manifest themselves. While as yet there
18 only ronghening of the surface, we elicit a friction sound
coincident with the movements of the heart. These are
superadded to the heart sounds, and not perhaps exactly
gynchronous with them. Later, when there is exudation
of fluid, the friction sound may continue, or even become
exaggerated, for no amount of fluid of necessity removes
these sounds, asin pleurisy. If the fluid be at all abundant,
we may elicit percussion signs of value. The area of dulness
is then increased in size and altered in shape, becomin
pyramidal, the base next the diaphragm. The extension o
such dulness outside the apex Eeat and above the third
rib, is a sign of very great value. Inspection at this stage
shows in some cases a bulging, especially in young patients.
Palpation shows weakening of the ieart‘s impulse, a
0
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ENDOCARDITIS. 197

of danger is embolism; the masses of fibrin deposited
on the edges of the roughened valves may be washed
away, and give rise to mischief elsewhere. Most fre-
quently the spleen is thus implicated, but the liver and
%idneys may be so also, and often we have brain mischief
from blocking of a cerebral artery. In most cases such
blocking is only followed by arrest of the function of the part
directly supplied by the vessel, but if the embolus contain
utrescent material a pysmic abscess is set up. Such,
owever, is not commonly the case. Of course embolism
of a cerebral artery, if the vessel be of any considerable
size, will in all probability be followed by paralysis ; it may
be by death.
~ But if the constitutional symptoms which accompany
these changes be badly defined, the physical signs arising
therefrom are msually well marked. In the first place,
the heart’s impulse 18 somewhat exaggerated, but 1if its
substance be affected the contractions are inefficient and
the pulse small. If, during the course of the malady, there
arise from any cause sufficient obstruction on the left side
to materially interfere with the flow of blood, the right side
will become dilated and the percussion dulness on that side
extend outwards. If the valves be affected, the mode in
which they are likely to suffer will be, on the part of the
‘aortic valves, by roughening of their surface—giving rise to
a systolic sound which we may call aortic obstructive ; and
on the part of the mitral imperfect adaptation, giving rise
also to a systolic sound from mitral regurgitation. Owing
to the peculiar construction of the aortic valves, incom-
petency is less likely to follow until shrinking has taken
place, although the roughening may be so great as to give
rise to both a systolic and a diastolic sound from obstrue-
tion and regurgitation. Such diastolic bruit too may be
produced by rupture of the semilunar valves, as already
explained, just as we may find mitral regurgitation due
to the breaking of one or more chords tendinew.
Treatment—Any attempts to treat endocarditis are
ularly unsatisfactory. In pericarditis we may hope
to be of some use, and we may try the same remedies
here, but in effect we are reduced to wait and allow the
disease to take its course. Over the subsequent affections
of the valves we have some control, but over the inflam-
matory process, which gives rise to them, little or none,
If there be pain, that is most likely due to pericarditis,
and should be treated accordingly. "Alkalies and morphia
subcutaneously constitute the %a.sia of our treatment,
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cially the spleen, softened, which helps to account for its
feeble expulsive efforts in the latter stages of such diseases;
but its most important change in this respect is that due
to fatty degeneration. This is of two kinds: one, the
deposition of fat between the muscular fibres, such as
occurs in all over-fed individuals ; and that more serious
fatty degeneration where the fibrils lose their strize and
break down into a fatty granular mass. In the former
instance the fat may be deposited at the expense of the
muscular fibrils, but it does not necessarily destroy them.
It may, however, diminish their number by mere displace-
ment, and will certainly if in a.nf- abundance interfere
with the heart’s action, and so help to give rise to the
breathlessness such patients always suffer from. Truoe
fatty degeneration is a more serious matter : it involves
certain tracts, particularly the columns carnes, giving
them the appearance of faded leaves. But it hardly ever
exists alone; we find signs of fatty degeneration else-
where, such as arcus seni%.is, flabby muscles, and degene-
rated vessels. With these we have a feeble impulse and
a slow and feeble pulse, together with other marks of
i.mgﬂ,ired circulation, particularly a tendency to faintness,
and loss of mental power. Still another variety of degene-
ration is the pseudo-hypertrophy where connective tissue
replaces muscle.

Treatment—The simple debility and softening of acute
disease are to be dealt with on ordinary priucipﬁ:s. Good
food, fresh air, strengthening remedies, and not too much
work are specially important features in the treatment of
all heart diseases. In fatty heart from deposition the
same means should be employed to remove the fatty de-
E.?mt as from other parts—that is to say, a duly regulated

iet and moderate exercise. The waters of Carlsbad
and Marienbad are recommended for such cases. In the
case of true fatty degeneration we should feed the patient
well, but carefully ; give him a moderate supply of stimu-
lant, enjoin regular exercise in a bracing climate, but to
carefully abstain from sudden exertion, mental worry, or
shock, and to live a life regulated by rule and measure if
he desires to escape sudgen death. As far as medicine

oes, strychnine and iron are most likely to do good.

or fainting attacks, ammonia to the nose and
internally is the best }Emedy. : ik
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directly or indirectly the product of endocarditis, result-
ing in shrinking and thickening, or adhesion ; sometimes,
but more rarely, it originates in rupture. Thus, in the
main, the causes of narrowing (stemosis) or obstruction,
are also the causes of insufficiency, and hence we most
frequently find the two associated, especially in the
advanced stages of the malady.

AORTIC OBSTRUCTION,

Simple aortic stenosis is not very common; in it there
is obstruction to the outflow of blood from the left ventricle,
but the valve action is complete, and there is no regurgi-
tation. Hence, if we listen over the base of the heart,
where the aorta is nearest the surface, which is over the
mid-sternum opposite the third interspace, or just
where the fourth right costal cartilage joins the sternum,
we hear a bruit which takes the place of the first sound.
This bruit is transmitted upwards along the course of the
aorta, but is commonly lost if traced towards the apex
of the heart. The second sound in pure stenosis is un-
altered, but, as already said, narrowing and insufficiency
commonly go hand in hand. Such a bruit is, however,

y no means a certain sign of aortic disease; it may be
due to relaxation of the aorta beyond, and to anwemia.
Hence to show that this bruit is due to actual narrow-
ing, we must seek for other signs. Chief among these is
the hypertrophy of the left ventricle, which obstruction
induces. The left heart becomes larger, stronger, and
slightly more capacious than normal, and hence the apex
beat is outside the nipple, and is unusually strong and
heaving in character. But withal the pulse is small, for
the blood does not flow freely enough through the aortic
opening to produce a large pulse wave, though what it
lacks in size, it makes up %{}I’ in strength and hardness.

AORTIC REGURGITATION.

In aortic insufficiency, listening at the same spot as
before we hear a bruit not systolic or taking the place of
the first sound, but markedly diastolic, su erseding the
second sound and coming promptly after the ventricular
systole. This bruit differs from the former in that it is
conducted downwards towards the apex of the heart, and
along the sternum, as well as upwards along the course
of the aorta. The regurgitant current carries with it the
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or soon after one another. With mitral regurgitation a
new set of phenomena develope themselves, the ventricle
being partly filled from the aorta as well as from the
auricle, there will be a tendency to over-accumulation of
blood in the auricle and in the lungs, leading to pul-
monary congestion and heemoptysis. Death is most fre-
quently brought about as the result of mitral regurgita-
tion, but may happen from a sudden faint, owing to
imperfect blood supply to the brain.

MITRAL REGURGITATION.

The auriculo-ventricular orifice on the left side may
become abnormal either by narrowing (stenosis), or by
imperfection due to widening of its orifice or insufficiency
of its valvés. As thefirst is a totally independent malady,
whilst insufficiency may result from aortic disease, we
ghall here deal with insufficiency giving rise to regurgi-
tation only. Most frequently mitral disease is due to
endocarditis which has caused shortening and puckering
of the valves, or shortening or breakage of one or more of
the tendinous chords. Sometimes thick plates of counec-
tive tissuc or calcareous matter are found in the substance
~ of the valve. However brought about, if the valves close
* the auriculo-ventricular orifice imperfectly, whenever the
ventricle comes to contract, part of the blood, which should
be driven into the aorta, passes backwards with more or less
force into the auricle, and this continues during the greater
part of the ventricular systole. Hence the aorta is im-
perfectly filled, and the auricle overfilled. As the vibration
of the closed mitral valves is the main cause of the normal
systolic sound of the heart, and as the backward motion of
a mass of blood through an orifice in or between these
valves must materially interfere with this vibration, to say
nothing of changes in the valves themselves, we find the
normal first sound modified, and converted into a bruit.
Such bruit, we hear where the left ventricle i1s nearest
the surface, just where the apex which is formed by the
left ventricle comes in contact with the chest-wall. When
there is much hypertrophy and the apex does not reach
the chest, we hear it just agﬂve the apex, thence extending
backwards towards the left axilla, as the left ventricle is
also the posterior one. But this sound is not propagated
either to the right side or to the base of the heart—i.e., in
the direction of the normal blood current. Such an ab-
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blood is sent backwards as well as onwards, the accumu-
lation in the lung proceeds at a rapid pace. As the
vessels so concerned are the pulmonary, not the bron-
chial, bronchial catarrh is not so eommon as pulmonary
e@dema. So that though there is cough and expectora-
tion, the latter is generally watery, and if there be much
congestion bloody. Asincreased force is necessary to drive
the blood onwards through the lung as well as to resist
the backward current-from the left ventricle, we usually
find the right ventricle hypertrophied to some extent.
This, however, 18 most common in the young; too often we
find only dilatation instead of hypertrophy, and almost
always dilatation with the hypertrophy. Pure hyper-
trophy of the right ventricle is most frequent with mitral
obstruction. So too 1s a sign sometimes associated with
mitral regurgitation—viz., increased loudness and sharp-
ness of the pulmonary second sound.

Sooner or later, however, the tricuspid orifice dilates,
its valves become incompetent, and so with each stroke
of the right ventricle we have regurgitation on the right
as well as on the left side. As a consequence of this we
have venous obstruction and venous pulsation in both the
superior and inferior cavee; the obstruction is commonly
~ more marked in the inferior, the pulsation in the superior

cava and the great vessels, especially the jugulars, joining
it. Hence too the face becomes engorged and purple, the
lips blue, and headache is complained of.

%‘Vnrae results follow venons congestion in the lower cava:
the liver becomes congested and enlarged, so that it some-
times reaches as low as the navel. Occasionally there
may be felt a distinet heaving impulse in the liver syn-
chronous with that of the right heart, and dependent on
backward flow from it into the cava and hepatic veins,
The secretion and formation of bile are also interfered with
by the congestion, and there may be some degree of jaun-
dice, especially of the conjunctivie. From this obstrue-
tion too follows congestion of the stomach and bowels
with imEm’red digestiun, mtestinal catarrh, and very often
hgemorrhoids. The kidneys also suffer from the venous
congestion; so that we may find albumen in the urine,
and casts of various kinds. But sooner or later another
gymptom shows itself—that is dropsy. The fluid effused
from the smaller vessels for the nutrition of the part is
not reabsorbed, or there is direct effusion from the veins ;
and as the blood is imperfectly nourished owing to
the condition of the portal system, it becomes mora
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VALVULAR DISEASE OF THE HEART. 211

morphia subcutaneously, in doses of a fifth of a grain. This
will often procure a night’s sleep, and consequently the rest
80 much wanted. Dyspncea is always a troublesome con-
comitant of extensive valvular disease, but it is due to
obstruction to the circulation in the lung, not to lung mis-
chief; hence if we relieve the circulation, we relieve the
breathing, and so we should look to the heart rather than to
the lungs. However, the inhalation of ether often does
- good toboth. In almost every form of heart disease exertion
increases the dyspnoea. This is easily understood ; if there
be any regurgitation with each heart’s beat, the faster the
heart beats the greater will be the accumulation of blood
on the wrong side, and the greater the obstruction to its
onward flow. Hence the vital importance of avoiding all
the exertion we possibly can, and if haemo tysis do oceur,
we should not be too eager to arrest it. Sooner or later
in almost every case we have to contend with dropsy,
and the question arises—What is the best thing to be
done? TIn many early cases a few davs’ rest and a few
doses of digitalis and iron will suffice for its relief.
Such a mixture as mistura ferri co. 388 and infusi
digitalis 3ss is theoretically incompatible, but it does
good service. If considered too by , the tincture of
ﬂ:é"tahs (N x—xv) with vinum ferri or liquor ferri per-
chloridi may be substituted. Later, dropsy is not so
manageable, and tries all the resources of the physician.
Sometimes diuretics do good. One of the best is the old
pill consisting of digitalis, squill, and blue pill; but per-
Japs even more efficacious is a saturated solution of acid
tartrate of potass sweetened with sugar and flavoured
with lemon, used as an habitual drink.  The two may be
combined : the pill given morning and evening, the drink
_. u(%rhmlt the day and night. Another diuretic we have
2een do good service in heart cases consists of spirits of
Juniper, or Hollands gin, with acid tartrate of potash, in
- decoction of broom. Asnoone drug long retains its efficacy,
1t is important to have a series, 80 as to be able to ring
the changes. TIn many cases diuretics do not suit; then
We must try purgatives. That most frequently used is
the compound jalap powder, but if given long it is apt to
866 up intestinal catarrh. Accordingly a solution of a
neutral salt like the sulphate of soda o magnesia, especi-
Ay if given effervescing, is often of more service; but in
the nse of purgatives we must beware of weakening the
patient overmych, Ewalling of the legs and serotuin
i 4
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DILATATION OF THE HEART,

Dilatation may occur with or without thickening of the
walls of the heart. The most frequent form is dilatation
with some degree of hypertrophy. The main cause of
dilatation is over-distension, and as habitual over-dis-
tension tends to become permanent, this may or may
not be partially compensated by increased thickening of
the chamber-walls. This over-distension may be brﬂ]l}fght.
about in various ways, chiefly by over-filling or imperfect
emptyng, which soon comes to the same thing. More-
over, if there be obstruction and the walls of the heart
do not strengthen, then the increased pressure durin
contraction will also produce dilatation. Some degree o
dilatation, no doubt, occurs whenever the heart is weak-
ened, from whatever cause, but here recovery may readily
take place. The same thing happens and becomes perma-
nent when the tissues of the heart undergo degeneration.

The signs of dilatation are briefly these: an increased
area of dulness, a diffused and weak, it may be undulating
or tremulous apex beat, with a weak pulse and imperfect
circulation. Hence there is dyspneea on exertion, and a
tendency to giddiness. Dilatation of the right heart leads
to all the consequences deseribed under mitral disease.

Treatment.—The treatment of simple dilatation such
as results from weakening of the heart in acute dis-
ease 1s to give the patient good food, iron, and gentle
exercise in the open air. All stress should be avoided, as
tending to perpetuate the condition. In other forms of
dilatation treatment is not promising, but we can palliate it
by giving the heart as much rest as possible, by giving good
fﬂq ron, and digitalis, or, if these do not suit, belladonna.
Itis often a good plan to combine the two, applying bella-
donna externally, and giving digitalis and iron internally.

ABNORMALITIES OF THE HEART.

We do not here speak of all those curious abnormalities
which are detected after death, or found in infants which
have hardly lived, but of those which give rise to certain
signs and with which life is still compatible. Most of
‘vhem are due to imperfect development, or to the deve-
lopment of some part out of its turn. The most im or-
tant of thege are stenosis, or obliteration of the pulmo-
nary artery with persistence of the foramen ovale; and
stenosis, or obliteration of the aorta. Another condition

©88 common is persistence of a communication between
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ANEURISM OF THE AORTA. 219

consisting of fatty granules, cholesterine, and degenerated
connective tissue. Still a thin covering separates this mass
from the blood-current, but that too may give way, exposing
the pasty material, which is soon washed away, leaving an
irregular ragged cavity which might be called an ulcer.
In other cases, instead of proceeding to a break-up of
the atheromatous spot, we find that calcification replaces
the fatty change. Salts of lime are deposited in and
around the connective tissue corpuscles; 1n some cases, 80
as to give rise to a true bony formation. In the aorta
these calcified deposits are usually in the form of plates
or scales; in the smaller vessels they may form complete
tubes. In either case, though at first separated from the
blood by a thin layer of the intima, this may also give
way, and the rough, bony plates Prnject, offering notable
resistance to the blood current. The other coats of the
vessel, though at first unaffected, finally share in this
process to the extent of becoming fatty or thickened and
indurated. This is the most common termination of
endo-arteritis.

The signs of early atheroma are very badly defined,
but in the later stages, when the smaller arteries are
affected, we may judge of its existence in the aorta, when
together with rigidity of the distal vessels, we have hyper-
trophy of the left ventricle without any valvular mischief
to account for it. At the same time the pulse seems full,
hard, and unyielding, whilst the second aortic sound—
slower and longer than usual—shows signs of imperfect
arterial recoil.

As for treatment, that is, as far as we know, fairly be-
yond our reach. If we know of the existence of atheroma,
our efforts ought to be directed to withstanding its two
most important consequences—aneurism and rupture.

ANEURISM OF THE AORTA.

_ By aneurism of the aorta we understand a partial and
irregular dilatation of the vessel, with or without giving
*:wa{ of its walls. Uniform dilatation of its walls 1s not
mcluded by such a definition. Aneurismal dilatation is
commonly due to changes in the inner and middle coats
of the vessel, following atheromatous or fatty degeneration.,
Owing to such changes, the walls of the vessels become less
elastic and gradually yield from the pressure of the blood ;
or under some sudden strain, rapture of one or more of the
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innominate—perhaps the most frequent variety—tends as
arule to grow upwards and outwards towards the rightside,
80 as to press against the right margin of the sternum,
the two upper ribs, and the clavicle where it joins thii ster-
num, and to present a pulsating tumour there. Nearly
all the signs of such a tumour may, however, for a time
be absent, and only signs of pressure on the right recur-
rent laryngeal, or on the air-passages be detected. So too
of an aneurism originating more in the concavity of the
arch of the aorta, and pressing on the left recurrent and
left bronchus; signs of such pressure may for a time
nearly or altogether disappear, and only signs of pres-
sure on the wsophagus remain. Aneurisms on the
left side of the ascending aorta may press on the
pulmonary artery or right auricle, as already pointed out,
and may open into them. In the descending thoracic
aorta they tend to grow towards the left back, and gene-
rally open if at all into the plenra or externally. The
aneurisms of the abdominal aorta sometimes attain to
very great size, and burst either into the peritoneum or
mto the connective tissue lying behind it. There is one
variety of aneurism sometimes seen, which, opening into
the wall of the vessel at one point, again makes its WLy
- into its channel at a spot more remote from the heart,

separating the coats of the vessel, and hence called a dis.
secting anewrism.

In most cases of aneurism pain is a prominent symptom,
though some patients may perish by its bursting before the
tumour has had time to become sufficiently large to be a
cause of distress, for the size of an aneurism is gne of the
most important elements we have to consider. To this
element, 7.c., pain, is in a great measure due the emaciation
Eceaeut, though in a few cases emaciation may result

om pressure on the thoracic duct. The pain experienced
18 partly local, due to the direct influence of pressure, ag
when the aneurism throbs against the vertebra or sternum,
or against the intercostal nerves. Another form of pain
18 due to pressure on other nerve-trunks, especially thoge
belonging to the brachial or cervical plexus, which being
referred to the periphery of the nerves, gives the impres-
sion of pain extending from the right or left arm, aceord-
ing to the site of the aneurism, or located specially in the
armpit, This pain is usually paroxysmal. The spot
where the aneurism points is very often tender in the
extreme, so that the slightest pressure, even of clothes
18 hardly bearable. Other signs are due to pressure on
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on the right side. This opposition to the blood-flow may
in some cases be for a time neutralized by hypertrophy of
the heart; but this hypertrophy, with the increased pres-
sure on the aorta, tends of course to favour the extension
of the aneurism, and to render its own influence futile. As
a consequence of this overstrain on the heart, we find pal-
pitation developed, together with djrsFm:ea, badly-filled
arteries, and uve:--ﬁlleﬁ veins. But, it possible, a more
« serious interference with the circulation arises indirectly
from pressure. Thus the right auricle, or more likely the
superior cava, may be pressed upon; hence follows engorge-
ment of the veins in the upper part of the body, whilst
the lower limbs are almost invariably quite free from
cedema. If one side be affected more than the other,
there will be more venous turgescence on that side, with,
In some cases, bulbousness of the fingers, cedema of the
face and upper extremity, and a fleshy turgescence of the
neck, sometimes spoken of as a fleshy collar. From the
same cause there 13 headache, dizziness, and congestion of
the conjunctivee; and blueness of the lips and face is
common. The bleeding from a ruptured aneurism, we
must again repeat, is not necessarily of the nature of a
gush, especiaJJP;r when it opens into the trachea, bronchi,
or esophagus. When, however, it bursts into the peri-
cardium or pleura, a single gush usually proves fatal.

Aneurism of the descenﬁg aorta 18 commonly more
difficult of diagnosis than that of the arch of the aorta,
All kinds of anomalous pressure symptoms may arise
therefrom, whilst, on the other hand, its existence may
be unknown to the patient. There is an anomalous cor.
dition of this vessel not infrequent am ong nervous females,
where the vessel seems to be dilated and free pulsation is
seen In the epigastrium, Such cases, especially if any
semi-solid object be interposed between the ?esse.ly and the
anterior wall of the abdomen, may be taken for aneurismal
and treated accordingly, to the aggravation of the patient’s
condition and even risk of life. As the pressure symptoms
may be produced by any form of swelling, it is 1mportant
in such situations to geek out carefully the physical signs
of aneurism and to rely only on these,

In the thoracic aorta nspection may be enough to show
the existence of a pulsating tumonr, if it has already
reached the surface. The bu ging is conical in shape, not
um;.ﬁned to the soft parts, and very tender as well ag
painful. By placing the hand over ‘the tumour the 1m-

15 more distinctly felt than seen, and may even
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LARYNGITIS, 227

great risk lies in the submucous swelling (cedema), espe-
cially in the small larynx of childhood. This affects the
parts where the connective tissues are laxest, especially in
the epiglottidean folds. (Edema is often especially well
marked in that form of the malady seén in children
who have drunk boiling fluids, where scarification, how-
ever, promptly gives relief.

Laryngitis may be acute or chronic: the former we have
Just described ; the latter, though a much less formidable,
18 a much more troublesome and intractable malady, for
whereas the acute form ordinarily subsides in a few
days, the chronic variety tends to last almost an indefi.
nite period. The patient complains of a sense of tickling
in the part, and hoarseness to a varying extent, and thig
18 often most marked after resting the organ, when it starts
off badly as if it wanted oilling. The respiration is not
affected and the constitution does not suffer ; but exami-
nation with the laryngoscope shows reddening of the
vocal cords or epiglottis. Most frequently only a small
pateh 1s so injected, the congestion being very partial ;
and little pellets of mucus may he seen here and
there adhering to the wall of the larynx. In old people
especially it is often complicated with bronchitis. 1n cer-
tamn forms of chronic laryngitis the minute glands of the
part seem mainly implicated. In others still the con ges-
tion is mainly venous and the veins are varicose. In the
last form there is often pigmentation of the mucous
membrane from previous h@morrhages

Our knowledge of all forms of laryngeal disease has
been very greatly advanced by the use of the laryngoscope,
. and it may now be said that its scientific use is incumbent

on all practitioners in throat cases. A little practice and
- moderate patience will soon render any one sufficiently

expert, and the knowledge thus gained is absolutely in-
valuable. A knowledge of how to use it is here taken for
granted in all.

Treaiment.—-L&ryngitis, as already pointed out, tendg
to recur, and it thus becomes of importance to avoid
any risk of recurrence, but that is best done by habituat-
m&athe throat to exposure, to cold water, and the like.
Often the tendency begotten of smothering wraps round
the neck is entirely got rid of by abandoning these and well
washing the neck and chest in cold water every morning
following up this aﬁﬁhc&ﬁon with the thorough use of at
rough towel, Neve eless, damp clothes are to be avoided,
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ULCERATION OF THE LARYNX, 231

various sizes. These give rise to hoarseness and cough,
though not situated on the cords, but only in their vicmity.
When the history leads us to suspect such growths
the laryngoscope makes the diagnosis clear. But, besides
the Gﬂndj'iﬂmﬂ.t&, there may be superficial reddening or
even ulceration, apparently dependent on syphilis. All
these are readily got rid of by stimulant applcations,
particularly of corrosive sublimate, and by a mercurial
course. In advanced constitutional syphilis a new set of
growths are encountered—the so-called gummata. In
this stage gummy tumours are developed in many parts
of the body: their tendency is to soften and break down,
leaving a deep ulcerated -cavity with a dirty-yellow base
and discolonred and jagged edges. The epiglottis 18 most

rone to this form r:.nr‘rJ 1sease. With this there is great

ifficulty in swallowing. These ulcers, however, tend to
heal under appropriate treatment, but there is a great
risk of adhesion to adjoining parts, and consequently
retrenchment of the pharynx. (HEdema is a frequent ac-
cident in gummy tumours of the larynx, and may require
tracheotomy.

The treatment of this last form of syphilitic disease is
sufficiently simple. It consists in iodide of potassium in
ten to thirty grain doses three times a day mm bark and

~ ammonia, and the free application of nitrate of silver to
the ulcers. With such treatment they soon heal. Mer-
‘eury, as a rule, should not be used in this stage, but
almost always in the earlier one.

In small-pox we may find that the ernption extends by the
fances as far as the larynx. The laryngeal affection may
be slight, or it may be severe enough, in the form of a
violent inflammation and formation of false membrane, to
cause death. Usually it is only pustular or papular, and
gives hittle trouble. The symptoms-are those nIfJ ordinary
catarrh, but the accompanying eruption on the skin
gives the clue to their nature. In some epidemics of small-
pox the croupous form of laryngitis 1s a very serious
complication.

Measles and scarlet fever give rise to laryngeal compli-
cations of varying severity, usually either catarrhal or
croupous. They arenot so serious as those sometimes seen
m typhus and typhoid. In these diseases the most de-
pendent part of the larynx becomes infiltrated, and ulce-
ration may follow. In typhoid this infiltration is probabl

£
hus

the same kind as takes place in Peyer’s glands; in typ
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NERVOUS AFFECTIONS OF THE LARYNX,

By nervous affections of the larynx we desire to imply
laryngeal symptoms having a nervous origin; we may also
attempt to deal with the causes of the neurcses. As else-
where, these nervous affections may interfere with motionor
gensation. And as regards motion, we may have paralysis
or spasm, just as regards sensation we may have anees-
thesia or hyperamsthesia. Situated as the larynx 1s at
the entrance to the respiratory tract, impairment of its
powers of motion, whether reflex, or local, is of the
greatest importance.

Paralysis may affect either the adductors or the ab-
ductors of the voecal cords, the former giving rise to loss
of voice, the latter to dyspneea. Paralysis of the ad-
ductors is commonly functional, often associated with
general debility, particularly in females, henee commonly
called hysterical. When viewed by the laryngoscope, the
vocal cords are seen, when the patient is asked to produce
gsome vocal sound, to remain immovable or only to ap-

roximate imPe-rfectl{. Hence phonation does not follow.
e patient 18 dumb, but involuntary and reflex move-
ments are not interfered with. The muscles whose func-
tions are impaired are the nrico-&r‘{rtennidﬁi laterales and
the arytenoidei, but they usually respond promptly
enough to the Faradic current, and this, in truth, is the
best remedy for the disease, coupled with strengthening
remedies, especially strychnine and iron. Sometimes
there 1s paralysis on one side only, and this is a more
difficult atfectiontodeal with, being often duetointerferences
with the nerveseconcerned, central orotherwise, and then the
reflex as well as the voluntary movements are suspended.
In these cases the abductors are often more affected th
the adductors on the same side. '

Para.‘.lgais of the abdunctors is nsnally one-sided. Para-
lysis of both sides causes death if speedily brought about.

n this condition the vocal cords lie motionless near the
median line, causing great inspiratory dyspneea and givin
expiration a crowing character. 'The voice is not muec
altered. It commonly depends upon central disease in-
volving the roots of both vagi, or on some local affection
involving hoth recurrent laryngeals. In children the
gymptoms might be mistaken for spasm of the voeal
cords, and the disease be confounded with laryngismus
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for it is then exceedingly tenacious, consisting chiefly of
clear, glairy, stringy mucus—the cause of much of the
distressing cough. Later it is looser, and contains more
formed elements floating more freely in serum, but still
mixed with mucus in varying proportion. Usnally the
patient complains of being stuffed upinthe head, butthere is
no greatdyspnoeea,for when the nares are choked the patient
can breathe by the mouth. In almost every form of
bronchitis percussion remains unaltered, except in the
exceedingly chronic variety which has ended in serious
lung changes. But the sounds heard are altered from
various causes. In some cases the natural vesicular
murmur, as it is commonly but erroneously called, persists
and 18 alone heard, but it 18 common to have two modifi-
cations of it from two totally different sets of causes. In
ight catarrh of the bronchi it is not uncommon to have a
pellet of tenacious mucus form and adhere at the bifurca-
tion of some of the larger tubes. This, moved to and fro
by the current of air, exactly like the reed of a flageolet,
gives rise to a humming sound, and may even cause vibra-
tion strong enough to affect the chest wall. This is
essentially a dry sound, and may often be heard by the
patient himself. 1t ceases when the small tongue of
mucus 18 removed by coughing or otherwise, and then
the ordinary breathing sounds are alone heard. The other
kind of sound is moist; that is due to the presence of
flaid. This is best marked in chronic brﬂncﬁitia, where
the expectoration is loose and very fluid. It may be
re;gesented: by the sound produced in blowing soap-
bubbles—air driven through a somewhat tenacious fluid.
To both of those abnormal sounds special names have
been given, but special names have been the curse of
auscultation. The things themselves are what we should
study. The distinction into dry and moist, when prac-
ticable, is, hﬂwevelﬁ i&];mftant. The former are known
as sonorous bronchi; the latter 1
B Eh s oo as large, moist riles, or
Bronchitis of the kind here spoken of soon gets w
except there be some special cause for its cmﬁsinuaneclit
The feet in hot water, a dose of Dover's powder (gr. x

for an adult) or James's powder (gr. v for adult) with
good load of blankets, insuring a good irati :
giEea onc S ) g a good perspiration, soon
atarvh of the smaller bronchial tubes gsometim
called capillary bronchitis, differs in many respects frui:au.
the same malady as it affects the larger tubes. The py-
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" EMPHYSEMA PULMONUM. 245

of the lung. But besides these, there is in atrophy of the
lung, such as occurs in old age, a kind of emphysema
with distinet shrinking of the lung substance. this
ghrinking, septa give way and are broken down; alveoli
coalesce, and capillaries become obliterated, so that the lung
tissue is dry and bloodless. But the lun)ig_s are diminished,
not increased in size, for the chest itself is shrunken, and
the lungs do not fill the contracted chest. Hence it is that
there is in old people a shortness of breath and a badly
aérated state of the blood, even when they do not suffer
from chronic bronchitis. 1
In true emphysema there is enlargement of the capacity
of the lung at the expense of its elasticity. When any
portion of the lung collapses, the capacity of the chest
remains the same. To occupy the vacancy thus produced,
a neighbouring portion of lung becomes ﬂ:l)&rma.nentl over-
distended, to replace that which is collapsed. The me-
chanism of production may be various, but the result is in
all cases the same—viz., that some portion of lung sub-
stance becomes vicariously and permanently over-distended
by inspiratory force—i.e., the pressure of the outer atmo-
sphere. In another set of cases there may be no such
inﬂa.}ila.cita.ﬁnn of any portion of the lung. Thus in those
who have suffered long from hooping-cough, and who are of
a relaxed fibre, and in those who have long suffered from
winter cough, it is common to find emphysema of one part
without, it may be, often collapse of another ; and though
thatis in part of a vicarious character, still we may find in
someanemphysemawhichisaltogethersubstantive. Cough
18 essentially a series of violent expiratory acts with a par-
tially close E};ttis; it 1s easy to see, that while it lasts the
thi

E:asure wi the thorax 1s increased, by the reddened
¢ and the swollen jugulars. The same thing happens

in blowing wind instruments, and in straining. If now
from any cause this strain falls upon any part of the
lung which is weaker than another, that is likely to yield.
As a matter of fact the upper lobes and free margins of
the lungs do thus give way, and so we have localized dis-
tension. ‘We have only to account for its permanency to
account for emphysema. In all old people there is a ten-
dency to degeneration which affects the lungs as well as
other parts of the body, rendering them less elastic, and so
when once over-distended less able to resume their normal
state. A similar effect may be produced by repeated over-
distension in younger individuals when the parts become
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It is therefore on the asthmatic paroxysm as in some
degree common to the two that we must specially dwell.
Besides the paroxysm, however, there isthe general asth-
- matic condition, and as long as that exists, apparently
trivial causes may bring on an attack. This general cond:-
tion 18 sometimes due to some of the diseases of childhood,
as measles and hooping-cough ; in others the only cause we
can assignisinherited taint. Butinsomeapparently other-
wise healthy individuals certain substances when inhaled
suffice to set up an asthmatic paroxysm. Theinhalation of
sulphurous acid, chlorine, and other irritant gases will set
up a considerable amount of dyspncea even in healthy in-
dividuals; but inmany, much simpler and less harmful sub-
stances will have the same effect. Thus the emanations of
hay when in flower bring on what is called hay-asthma in
some. In others, dust will have the same effect ; so too will
the emanations of some flowers, asroses. Stillmore common
is the susceptibility of individuals to certain animal efluvia
—cat-asthma being one of the most frequent of these.
Dogs and horses have a similar effect on some. Rabbits,
hares, guinea-pigs, and ferrets all influence certain indi-
- viduals in the same way. The atmosphere exercises a
gecu]iar influence over asthma. Thus it may be induced
¥y too high a locality, or by too low a locality. As a
rale, the air in low, moist situations is better suited to
the asthmatic than is that which is high and dry. One
of the most common peculiarities of asthma is this—that
as a broad rule a smoky city atmosphere is better for an
asthmatic than one which is ever so pure in the country.
Again, asthma is frequently brought on by food, though in
some only certain kinds of food do so, in others anything.
Wine very often acts thus. In all asthmatic individuals
imflammation of the bronchi is a serious complication,
for when thus irritated, the asthmatic paroxysm is with
more than usnal readiness brought about, and is of un-
usual violence. '

However induced, the asthmatic paroxysm may occur
with or without warning. Sometimes people know of its
approach by certain unusual sensations of various kindg—
it may be excitement, it may be depression, or it may be
an unusually free discharge of limpid urine. But asg
most attacks of asthma occur in the night-time, the
patient being suddenly awoke by it, so in most there
18 no warning whatever, TIf its onset be watched, it is
found to begin with some dyspnoea, a short, dry cough, and
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ACUTE OR CROUPOUS PNEUMONIA. 257

portant physical signs ; those of the early stage being not so
characteristic as those found later, However, at an early
period the walls of the alveoli, and smallest bronchi, are
covered with the viscid exudation already spoken of. In
expiration these walls are brought together, and o wing to
this viscidity tend to adhere. When separated by inspira-
tion a small, sharp crackling sound isproduced, called smail
or fine crepitation. This sound is likened to rubbing a lock
of hair between the fingers close to the ear, but is better
simulated by squeezing a piece of dry india-rubber sponge,
and allowing 1t to expand close fo the ear. With t e
filling of the air-vesicles this sound ceases in the consoli-
dated parts, or it does so even before that time. On

ercussing the lung there is dulness where there ought to
Ee resonance, and the vesicles being no longer permeable
by air, the vesicular murmur of normal respiration, as
it is called, ceases to be heard; in its place we hear the
louder sound produced by the air traversing the bronchi.
This, which is not ordinarily heard, save in certain arts,
18 called bronchial, or if louder and more metallic tubular,
breathing : the corresponding voice sound is termed
bronchophony. If, however, the bronchi contain tluid,
the coarser riles of bronchitis may at an early period
be mixed with the finer riles of pneumonia, and they
are also heard later, during the process of resolution,
but even then the sounds may be very fine—crepitatio
redus. During the period of consolidation we fin that
not only are voice sounds better conducted to the ear,
their vibrations are also better transmitted to the hand
laid on the chest wall. This is known as increased vocal
Jremitus.

The pulse, we have already pointed out, is quick, but
not in proportion to the respiration; it usually varies
from 100 to 120. This quickness is in all probability due
In part to the effects of the overheated blood on the nerve
centres. Its weakness is due in the later stage partly to
want of power 1in the left vent