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LIVER, ANATOMY OF THE. —T'm liver is the most | smooth and triangular and comy posed of therig

bulky of ‘the abdominal vi and the largest gland in lobe

the line of demarc

the body. Its size and its connection with the portal | formed by the umbilical notch and-the attachme
system render it at once remarkable. In the abdominal ! falciform li

Fi1G. 3210.—Inferior Surface of the Liver. (Sappey.)
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Tllc ~11|n1 sur convex and includes
the upper su of the ht and left lobes.

The inferior e is uneven and concave
and embr e lower surfa of the left and
right lobes ansl that portion lying between the
umbilical fissure and the gall bladder, known as
the quadrate lobe.

The right surface is convex from before back-
ward and ¢ T nvex from above downward.
It is made up entir of {hu right lobe.

The fissures may be divi thus:—The trans
Verse or porta ich i 1s through which
th at ve er nter and the hepatic

. passes out, and wl 1 lies lul\\un the

lobe in front 1 » Spigelian c 1-

date lobes behind. T i e lies
between i S
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chondriac, a large portion of the igastric, and a m.dl | which lie

part of the left hypochondriac ns. Although the |

lobe of Spigelius ;md the left lobe.

The fissure of the vena cava lies between the Spige

shape of the liver is somewhat variable because of press- | lobe and the right lobe. In this fissure lies the vena cava,
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and it is often converted into a canal by liver substance
bridging over around the vena cava.

With one exception the ligaments are peritoneal folds.
The coronary ligament connects the posterior surface of
the liver to the diaphragm. The suspensory ¢
ligament is a part of the old anterior m 3
stomach and duodenum. It is a thin membrane
which passes between the anterior abdom 1] w \1]“
and diaphragm .\nd the upper surface of the
It contains, en its t\\o layers; the ....l t
ated umb vein, the round ligament. Ofhers
are the stro-hepatic, the her 1to-duodenal, he-
pato-colic, hepato-renal, cystico-duodenal, and

rht and left lateral ligaments; the names indi-
cating in each case their situation.

The blood supply of the liver is derived from
two v the hepatic artery and the portal v :
These blood-v Is together with the bile duct as-
cend to the liver in the gastro-hepatic omentum
and enter through the transverse fissure; after
this all 1111-.:3 (1i ide inm l'i"f}lt "mnl left branches

gan. The

is pnuﬂmr in its bl«ao«l ~uppl\' in that the

is that of the portal vein which re-
3 igestive tract, pancreas,
and spleen.

The hepatic artery and portal vein, in company
with the bile duct, penetrate throughout the liver
and are surrounded for some distance by an are- FI&- ¢
olar investment, the so-called capsule of Glisson.

he hepatic veins which convey the blood away
from the liver pursue through the substance an entirely
different course from the other vessels and pass out at i
posterior surface, where they empty by two or three
main branches and several smaller ones into the inferior
1'(‘1] A cava.

The lymph vessels of the liver are divided into a su-
perficial and a deep system. These will be described in
detail subsequently.

The pneumogastric nerves, especially the left, and
branches from the cecliac plexus, constitute the nerve
supply of the organ. These enter the liver along with
the great vessels and may be traced throughout the por-

tal canals.

The excretory system nf the organ is made up of the
hepatic duets which extend throughout the por tal canals
and which dually converge toward the hilus to form
one duct, the hepatic duct. The hepatic duct descends in

|  The gall bladder is a pear-shaped sac measuring from
7 to 8 cm 1g and from 2.5 to 3 em. broad at the fun-
dus. It is-fastened to the liver by connective tissue,
blood-vessels, and in part by peritoneum. The fundus
1ds beyond the anterior margin of the liver in the

rion of the incisura vesicalis, while the neck of the

=
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3213.—The Vascular Arrangement of the Liver Tmhnle 5, Interlobular
)

blood-vessels intralobular or central veins. (Sappey.

bladder usually extends in the posterior and upper pﬁrt
of the vesical fossa close to the transverse fissure. It is
continued in a spiral curve into the cystic duct. The
curved groove on the surface corresponds to a more or
less prnnmmud spiral fold which traverses the interior
of the duect and is known as the Heisterian valve.

The common bile duct results from the union of the
hepatic and cystic ducts, and it is through this channel
that bile is conducted to the duodenum. The ductis from

" 4.5 to 5 em. long and about 0.25 em. in diameter and lies
in the gastro-hepatic omentum to the right of the hepatic
artery.

The liver surface is covered in part by two coats: the
peritoneum and a connective-tissue investment. The
former does not extend over the entire surface; the latter,
however, is present everywhere and connects the serous
coat to the glandular substance. Its inner surface isin

direct contact’with the liver cells and ex-
tends in between the lobules to form the
interlobular connective tissue. At the
transverse fissure, this areolar tissue is pres-
ent in greater amount and is found to pene-
trate into and throughout the liver sub-
stance. It surrounds the branches of the
portal vein, hepatic artery, and bile ducts,
and, forming a coarse framework lying 1

tween the lobules, nltimately becomes con-
tinuous with the connective-tissue invest-
ment covering the surface of the organ.
The connective-tiss stroma which pene-
trates throughout the liver and envelops
the portal veins, hepatic arteries, and bile
ducts is known as the capsule of Glisson.

A slight coat of fibrous tissue is also dis
covered about the branches of the hepatic
vein. This is never very marked and is
continuous from the surface of the organ
where the larger hepatic veins empty into
the vena cava.

FIG. 3212.—Showing the Origin of the Hepatic Veins. (Sappey.) The liver may be deseribed as a tubular

the gastro-hepatic omentum for a variable distance,
usually from 3 to 4 ¢m., and there meets with the cystic
duct descending from tfle gall bladder, and the two
ducts uniting at an acute angle form the common bile
duct.

gland which has a more or less net-like ar-

ranffenu 1t.  If studied with the naked eye

it is f::und to be made up of small pnﬂmn-— which are
more or less spherical in general contour. This is espe
cially well murkml in some animals, such as the 3
These small portions are known as the liver lobules, and

| they are separated from one another by connective tis-
27
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the capsule of Glisson, in which the ls r blood-

.ssels, bile ducts, nerves, and larger lymphatics lie.
Slight magnification shows the lobule to have a radial
arrangement, which is produced by the irregular-shaped

lumns of liver cells and intervening intralobular blood
capillaries.

In the centre of each lobule a blood-vessel of cons side
able size is discovered, which is known as the centr
or intralobular and which is found to empty

ind to empty ir
1itually empty info the i
1 the centre of the lobule to t
ipl-.u_\ are discovered numerous branching and
mosing columns of liver cells which form the parenchyma
he organ, and lying between these are to be seen in
part fine blood channels (the intralobular blood eapil-
laries) and in part the intralob-
ular connective tissuc.
The blood capillaries, there-
fore, constitute a network
Ummg’m‘ it the lobule and are
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nations with silver chromate would seem to show an
n closer relation between these intercellular bile capil-
ries and the hepatic cells; for, with little effort, we can
readily demonstrate very small vacuoles in the liver cells
which are seen to communicate by a fine hair-like canal
with the intercellular bile capillary. Several of these
vacuoles can be demonstrated in the same pl of a
liver cell It has been thought by some observers, how-
; these terminal structures within the liver cells
are formed only at the moment of and are not,
permanent structures.
ohery of the lobule the bile capill

into the interlobular bile ducts which

the portal canal. These small interlobular c

walls compo f connective tissue and a
membrane es just c le the lay

columnar i : s which lines tk ne lumen.
Liying wit 1ooth
. distributed in a lo linal, a
ml direction with reference to the

yproach the lobules, the lining epithe-

lial cells IMU\ML' radually flatter and flatter and at the
point where they reach the liver cells at the ipl
all linin 1is appare ntly disappear.
membrane lmdl pe: r\ W
Fhrough ng
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ultimate lymphatic radicles, and it is from this intralobu-
lar lymphatic plexus that the larger lymph vessels of the
portal canals convey the lymph to the transverse fissure
through the t.\}v‘-lllc of Glisson. The lymph radicles
ahout the hepatic veins also receive lymph from this
intralobular plexus. E
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have a plexiform arrangement, so that the smooth muscle
bundles are seen to run in three directions, viz., trans-
verse, longitudinal, and diagonal. The transverse bun-
dles however, are about equal in number.

In that portion of the cystic duct which is nearest the
oall bladder the amount of muscle is considerable, but
this gradually diminishes in amount as the common bile
duct is approached. At the junction of the cystic, hep:
tic. and common bile ducts the quantity of muscle pres
ent is very small. :

_Muscle fibres are also present in those folds of the cys-
tic duct which are known as the valves of Heister, and
these are found to have the following distribution:

The transverse muscle bundles of the cystic duet are
not limited to the wall proper, but at the level of the
valves of Heister also run around in the valve in a circu-
lar direction. Most of the longitudinal bundles of the

ic duct continue down the duct without entering the
valve, but still there are some of these bundles which
(having reached the level of the valve) bend around at
almost a right angle and run out into the fold. Wehave
no evidence that the diagonal fibres take any part in the
musculature of the valves of Heister. Those valves
which are nearest the common bile duct are quite small
and either contain very little muscle or none at all.

The hepatic duct contains a small amount of smooth
musecle, and that which is present is found to follow
three directions, longitudinal, transverse, and diagonal.

The longitudinal fibres are most numerous. 3

:\ltlioll,&‘“h the amount of muscle in the common bile
duct is small, it is found to be distributed in a manner
similar to that found in the hepatic duet. :

Preliminary to the description of the duodenal portion
of the common bile duct, it will -be well to state that
manv individual variations in structure occur, but that
these variations do not alter the general anatomical bear-
ine of the region. Fig. 3218 shows the entrance of the
common bile duct, B, and the duct of Wirsung, W, into
the intestinal wall. We see a simple separation of the
fibres of the outer longitudinal muscular coat of the in-
testine, L. The common bile duct and the duct of Wir-
sung pass through this separation. At F we find muscle
fibres arising from the outer longitudinal muscular coat.

These fibres run up on the common bile duct and, be-
coming gradually less and less marked, finally disappear.

Fic. 3219.—Macerated Duodenal Portion of
of Man. The muce membrane,
mucosa of the ir e have been remc

This arrangement is bilateral. The fibres marked IR

represent some bundles of muscle which (shown in r

8220, /R)form an independent ring of muscle around the

common bile duct, between it and the duct of Wirsung.
At H are seen musecle fibres which run almost entirely

around the duct of Wirsung; but as these fibr

that side of the pancreatic duct which is near
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mon bile duct, they turn abruptly and run up on the
duct of Wirsung in a longitudinal direction. They grad-
naliv diminish in volume as they ascend the duct. This
structure is bilateral. See also Fig 20, L
ig. 3219 represents the structures seen upon removal
of the mucous membrane from the intestinal wall in the
jon of the duodenal papilla. The inner circular mus-

3220.—Macerated Du nal Portion of the Common Bile Duct of
Man. All of the intestinal coats have been r oved. (Hen-
drickson.)

cular coat of the intestine is represented by CI. The
fi nt to demand attention is the penetration of the

.ircular muscular coat by the common bile duct.
At the spot of penetration there is a simple separation
of the mu e bundles of the inner circular mus

At Sare bundles of muscle Tunning around the com-

mon bile duct (see also Fig. 3220, S). These are inde-
pendent rings of muscle which embrace the duct. Now,
if we look farther back on the common bil
the point at which it penetrates the inner
cular coat, we observe muscle bundles, X,
run entirely around the duct. These muscle
very intimately mixed with the independent

which completely embrace the duct. The forr
however, upon res g the level of the inner
muscle coat, turn abruptly forward and under the b

and after running for some distance toward the
duodenal papilla finally end in the connective tissue of
the submucosa of the ir tine (see also Fig. 3220, X).
This arrancement is bilateral. The drawing shows that
this armnfpmcnr of muscle about the common bile duct
begins at a point before the duct penetrates the inner
cireular muscular coat. In this particular specimen, a
muscle bundle of the inner circular muscular coat curves
around and becomes continuous with the fibres marked X.

Finally in Fig ndle of muscle fibres, K, can
be seen on each. side of the common bile-duct running
parallel with it. These bundles arise on the surface of
the common bile duct (Fig. 3219, K) and are covered by
the fibres, 7. of Fig. 3218, In this case they run forward
from under the inner circular muscular coat (Fig.
K) and bend around beneath the common bile duct,
comine continuous with each other, thus forming a loop
around the duct of Wirsung (Fig. 3220, K).
William F. Hendrickson.

LIVER, DISEASES OF : ABSCESS.—DEFINITION.—
An affection characterized by the production of one or
more areas of nec and puriform softening in the
liver, due to the action of micro-organisms, and a
ated with more or less marked degeneration of the inter-
vening parenchyma.

DISTRIBUTION.—Suppurative hepatitis (hepatitis apos-
tematosa), as a primary disease, occurs in the temperate
zones with the rarity, but is more frequent in
tropical and subtropical c . As we meet it in the
temperate regions art from c s due to trauma_ and
wound infection, it practically always metastatic_or
due to extension of inflammation from neighboring
organs.

ET10L0GY AND PaTHOGENESIS.—It may be taken as
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practically certain that all forms of suppurative hepatitis
are due to the activity of micro-organisms, either bae-
terial or protozoan. The forms which have been found,
and consequently regarded as etiological factors, include
the streptococeus, the staphylococe albus and aureus,
illus coli, the diplococcus pneumonize, the bacillus
pyocyaneus, the ray fungus, and the amaeba coli.

Bacterial agents may reach the liver in several ways,
namely, by the hepatic artery, the portal vein, and the
bile ducts; or, again, by direct extension from contiguous
parts Rarely, infection occurs by retrograde metastasis
from the vena cava or hepatic vein.

Some idea of the frequency of the various forms may
be gathered from the following figures: In 1,474 autc
sies of which I have notes, occurring at the Royal V.
toria and the Montreal General Hospitals, S 0
liver-abscess were found. Of the 3 cases were due t
dysentery, 13 were from portal in ion, 3 we
1 was arterial, 1 occurred by extension, and 1 case w
apparently primary.

Apart from metastatic eases some occur which are at-
tributable to trauma. Here, in a previously healthy
organ, a severe blow or crush results in a necrosis of an
area of liver substance, and this subsequently undergoes
liquefaction. Thisevent is best explained on the hypoth-
esis that the liver normally contains bacteria. I have
satisfied myself by culture and other experiments that
the healthy organs contain bacteria, and these results
have been amply corroborated by the work of Dr. W.
W. Ford! at McGill University. In suitable prepara-
tions also bacteria can be traced from the surface of the
intestine through the mesenteric lymphatics and glands
to the liver, so that it is evident that there is what may
be called a “vital absorption” of micro-organisms, ap-
parently through the g and partly
by the tissue fluids, from the alimentary tract to the
liver. Normally, the liver has sufficient power to res
the action of these germs, which indeed may be of low
virulence from the start or may become attenuated in
their p ge to the organ, so that d se usually doe
not result. Should, however, from any cause, the resist-
ing power of the liver be diminished, as, for instance, by
trauma or toxic agents, infection and degeneration may
result. Except upon this theory it is almc impossible

xplain certain forms of so-called “idiopathic

ss of the liver which occur apparently spontaneously,
quite apart from dysentery or other ulcerative lesions of
the intestinal tract. Birch-Hirschfeld ® indeed recogniz
the probability of “idiopathic” liver abscess being cryp-
togenie, a term which may at last have some more posi-
tive meaning in the light of the above researches.

In discussing the subject of liver-abscess it is perhaps
most convenient to treat of the disease as falling into two
main groups: (1) Primary suppurative hepatitis, where
the pathological lesion is primarily induced in the liver;
and (2) secondary suppurative hepatitfis, in which the
liver is affected by infective agents derived from some
diseased tissue external to it.

The first class may again be divided into, (@) Inirinsic,
where the infective agents are originally present in the
liver. It is to this form, inasmuch as it occurs appar-
ently spontaneously without any association with dysen-
tery or any other obvious cause, that the unsatisfactory
term “idiopathic ” has been applied. Most cases of trau-

origin may also be placed in this class. () Ez-
where the agents are introduced from without.
ample of the latter is seen in “wound infection”

of the liver.

By far the most common event is for the inflammatory

ress to be secondary to disease of some other organ.
nuch as the tropical form of ihe disease is of the
st practical importance and presents many features
peculiar to itself, it has been thought advisable to treat
of it under a separate heading (see p. 532) and to discuss
first those forms of abscess which are liable to be met
with in temperate regions.

ABSCESS OF THE LIVER FROM ARTERIAL INFECTION. —

In this form, which is really but one manifestation of

general septicopyzmia, the infective agenis reach the
liver through the hepatic artery. In the vast majority
of cases, if not in all, the micro-organisms are not sufii-
ciently numerous to cause blocking of the vessels immedi-
ately, but become entangled in the endothelium of the
finer capillaries where they proliferate, leading to throm-
bocapillaritis and complete obstruction. True embolism
is by no means common; when this occurs it is generally
due to ulcerative endocarditis. = F
The etiology of this form is that of septicopy=®mia in
general. The primary foci whence the infective agents
ain entrance to the general circulation are very various.
isease may complicate all forms of wound infection
—osteitis, osteomyelitis, gangrene of the lung, putrid
bronchitis, bronchiectasis, suppurative lesions about the
bladder, prostate, and urethra, from the uterus after de-
livery, and ulcerative endocarditis and aortitis. It has
also been known to follow such simple affections as car-
buncle and whitlow, and is occasionally met with as a
complication of the acute infective fevers. The organ-
isms usually at work are the streptococcus pyo
the staphylococcusalbus and aureus. Some w S
that injuries to the head occasionally result in absc
the liver, but according to K. Birensprung, who has
made an investigation into this point, liver abscess is not
more specially related to injur of the head than to
those of the peripheral parts generally. Most of these
cases are examples of septico
sibly due to retrograde embolism.

SuPPURATIVE HEPATITIS OF PORTAL ORIGIN.—This is
by far the most frequent form. In this case we have
practically a septicopyzemia confined to the liver, for it
is upon this organ that the brunt of the disease is concen-
trated. Infective agents may come from any part of
the portal tract. They do not necessarily cause disease
of the larger venous trunks, but may reach the finer
capillaries, where they proliferate and lead to inflamma-
tion and obstruction of the vessels. Often the lesion is an
acute thrombophlebitis of the portal vein, or a purulent
infiltration of the vessel wall and the adjacent parts (su-
purative portal pylephlebitis). An example of this is
seen in the case of infection of the umbilical vessels in
new-born children. It is fairly common in appendicitis
and perityphlitis, which form the most important cause.
Here there likely to be thrombophlebitis of the supe-
rior mesenteric vein extending directly fr
dicular region into the portal vein. In
appendicitis collected by Dr. Geor
Montreal, from the clinics of the Ro; g
General, and Western hospitals, in 67 that died thrombo-
phlebitis of the mesenteric ve s and abscess of the
liver occurred five time Again, combining the statis-
tics of Einhorn, Langhe . itz, we find that
in 479 post-mortems upon appendicitis cas pylephle-
bitis and abscess of the liver were found in 23 cases, or
4.8 per cent. Septic emboli occasionally arise from the
small intestine, stomach, spleen, and pancreas, and also
occur in dysentery, pelvic abscess, and rectal disease.
Exceptionally, in cases of cholecystitis and perichole

is, extension of the process to the portal vein may take
place, and thus an embolic infection of the liver result.

In the septic embolic and metastatic forms one sees a
number of abscesses of varying size. These are usually
irregular, pointing to their development from the conflu-
ence of isolated foci. Occasionally the union is not com-
plete, so that the abscess presents a more or less lobular
arrangement. In the periphery of the larger absc
and separated by relatively healthy tissue, minuter a
of suppuration can often be seen. The suppurative
process tends to spread along the portal sheaths, but the
hepatic veins do not always escape, for thrombi may be
found in them extendi even into the larger trunks.
The cavities are filled with viscid, yellowish-green pus,
of foul odor, often mixed with blood, in which sequestra
of liver substance may often be found. Round about the
abscesses is a narrow zone of yellowish-white color, or, in
gangrenous inflammation, of a dirty green appearance.

Microscopically, a study of the most recent lesions
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