b

University of Nebraska University of Nebraska Medical Center
Medical Center- . .
S KTHRCUGHS FORLFE DigitalCommons@UNMC
MD Theses Special Collections
1946

Portal cirrhosis

John Albert Meier
University of Nebraska Medical Center

This manuscript is historical in nature and may not reflect current medical research and
practice. Search PubMed for current research.

Follow this and additional works at: https://digitalcommons.unmc.edu/mdtheses

Recommended Citation
Meier, John Albert, "Portal cirrhosis" (1946). MD Theses. 1408.
https://digitalcommons.unmc.edu/mdtheses/1408

This Thesis is brought to you for free and open access by the Special Collections at DigitalCommons@UNMC. It
has been accepted for inclusion in MD Theses by an authorized administrator of DigitalCommons@UNMC. For
more information, please contact digitalcommons@unmc.edu.


http://www.unmc.edu/
http://www.unmc.edu/
https://digitalcommons.unmc.edu/
https://digitalcommons.unmc.edu/mdtheses
https://digitalcommons.unmc.edu/spec_coll
https://pubmed.ncbi.nlm.nih.gov/
https://digitalcommons.unmc.edu/mdtheses?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F1408&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unmc.edu/mdtheses/1408?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F1408&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@unmc.edu

PORTAL CIRRHOSIS

by

John A. Meier

Senior Thesis Presented to the College of Medicine,
University of Nebraska,
Omaha,
1946



Table of Contents

Sections: Pages
1. Introduction.eeeeeeeescesocascsoscsscasossosll)
11. Anatomy of the Liver...ceececesccssccsces(3)
111. The Etiology of Portal GirrhosiS.......(10)
1V. Pathogenesis and Pathology..eeeeeceee...(28)
V. Symtomatology of Portal Cirrhosis.......{39)
V1. Physical Signs of Portal Cirrhosis......(55)
V1l. Laboratory Aids to the Diagnosis.......(78)
V11ll. Medical Management....ceeeesscncssssss(89)
1. Anima) &xperimentatlion...........(90)
2. General Management .............(101)
X1, Summary and ConclusSionS...ceeeeceeseses(lld)

X. Selective Bibliography.cceeeeceesccncesces(126)



Introduction

Throughout this paper the author has chosen to
use the term portal cirrhosis in the same sense as that
used by Chalkin-and Schwimamer (1945). According to
their definition, portal cirrhosis 1s a progressive
destructive process characterized by atrophy, fatty
degeneration and necrosis of the individual liver cells,
with proliferation of new connective tissue and re-
generation of new lobules,

Such terms as atroplc, hypertropic, hob-nailed,
Laennec's, alcoholic, gin-drinker's, Rmomolobular, multi-
lobular, etc. well be entirely abandoned, because they
are entirely descriptive or- historical terms, and are
of no value to the patholeogist or clinlclan what-so-
ever.

Likewise the author has used the same classifica-
tion as that used by Boyd (1944) who divided all the
cirrhotic processes into two main groups, viz., billiary
and portal. Blliary cirrhosis 1s used to describe that
condition where the primary pathology begins in the bile
ducts and the symptoms resulting therefrom are some
manifestation of blliary obstruction. Portal cirr osis
1s any other cirrheotic condition within the liver that

conforms to the above definition.

(1)



This thesis will deal entirely with the subject of portal
cirrhosis. Special emphasis will be placed upon the diagnosis
and. treatment of the disease; however, a relatively minor dis-
cussion will be devoted to the etiology of the disease and also
to its pathology and pathogenesis.

At this time I wish to express my sincere appreciation to
Doctor E. J. Kirk for his gracious enthusiasm and loyal coopsra-

tion in helping me with the organization and presentation of this

thesis,



Anatomy of the Liver

Before presenting a comprehensive review of cir-
rhosis of the liver, it is imperative that both the
author and the reader be familiar with the normal deveolp-
mental, gross and microscopic anatomy of the liver. It is
imperative, for without this it is impossibie to appre-
clate the pathological changss that take place in the
liver, and how these pathological changes manifest them-
selves in every organ and system in the body. It is not
within the scope of this article to delve into the minute
details of the subject from this standpoint, but a brief
review of these fundamental relationships will be pre-
sented.

Developmental Anatomy- Arey (1941) described the
liver as developlng from a ventral outgrowth from the
floor of the future duodenum in the region of the anter-
ior intestinal portal at about the fourth week of intra-
uterine 1ife. This hepatic diverticulum consists of a
cranial portion that later on develops into the glandular
tissue and its bile ducts, and a caudal portion that be-
comes the gall bladder and cystic duct. This hepatic
diverticulum then forces its way ventrally into a mass'of
mesoderm that in the future furnishes most of the body
of the diaphragm.

A little later the region of the septum occup-
(3}



led by the liver becomes drawn out as the ventral
mesentery or falciform ligament.

After the appearance of the falciform ligament,
the cranlial portion of the hepatic diverticulum buds
off epithelial cords which invade the diaphragm tact-
ually septum transversum at this stage) and continues
to proliferate there into a rapidly expanding sponge-
work. The vitelline velns lying close-by send branches
into this region of proliferation and as a result
there 1s a mutual and intimate ingrowth of tortuous
liver cords and sinusoidal channels. Because of this
rich blood supply the hepatic mass enlarges Tery
rapidly and by the eighth week of intraute ine life
the liver is a large crecentric mass. While these
changes have progressed, the original diverticulum
is enlongating and differentiating into the duct sys-
tem and by the twelfth week of intrauterine life the
duct system is well established and gall bladder is
secreting bile,

Adult Anatomy- Gray (1943) described the liver
as being the largest gland in the body. It is located
in the upper and right parts of the abdominal cavity,
occupying almost the whole right hypochondrium, the
greater part of the epigastrium, and not uncomimonly

extending into the left hypochondrium as far as tne
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mamillary line,

In the male it weighs from 1.4 to 1.6 kilograms,
in the female from 1.2 to l.4 kilograms. The superior
surface fits under the vault of the diaphragm and the
under concave surface of the organ fits over the right
kidney. The upper portion of the ascending colon and th
pyloric end of the stomach.

It is divided into four lobes: (1) The right lobe,
the largest of all and occuplies the right hypochond-
rium; (2) The caudate lobe -1lying on the posterior sur-
face of the right lobe; (3) The gquadrate lobe situated
on the inferior surface of‘the right lobe; (4) The left
lobe situated in the epigastric and left hypochondriac
reglons.

Several factors contribute to maintain the liver
in place. The attachments of the liver to the diaph-
ragm by the coronary and triangular ligaments and the
intervening connective tissue of the uncovered area,
together with the intimate connections of the inferlor
vena cava by the connective tissue and hepatic veins
would hold the posterior part of the liver. Some support
is derived from the pressure 6f the abdominal viscera
which completwly fill the abdomen whose muscular walls

are always in a state of tonic contraction.
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The superior surface of the liver 1s so perfect-
ly fitted to the under surface of the diaphragm that
atmospheric pressure alone would be enough to hold
it against the diaphragm. The latter in turn is neld
up by the negative pressure 1n the thorax. The lax
falciform ligament gives it no support though it pro-
bably limits lateral displaceuent,

Histology- Maximow and Bloom (1942) give an
excellent description of the liver lobule and the
following discussion is X} condensation of the mat-
erial presented in their latest textbook.

They describe the liver as being made up of
small polygonal areas, each of which represents an
architectural unit or lobule, 0.7 to 2.0 mm. in dia-
meter. Each of these lobules are separated by very
thin strands of connective tissue called the interlob-
ular connective tissue. In man, the outlines of the
lobules are very indestinct and the interlobular conn-
ective tissue barely suffices to from-a framework for
the interlobular artery., portal vein, bile ducts and
lymphatics. Running through the center of the lobule,
in its long axis, 1s the central vein.

The principal afferent blood vessel of the liver
is the portal vein. It collects the blood from the

viscera of the digestive tract and from the spleen
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and enters the liver at the sorta togetner with the
hepatic artery. The liver also reckeves a smaller
part of its blood suppiy from the hepstic artery.
This relatively small vessel supplies the interlob-
ular connective tissue and its contained structures
and helps to nourish the parenchyma of tue gland.
The blood 1s drained from the inferior vena cava &as
it pzsses through the fossa for tnls vessel.
Throughout the liver the terminal branches of
the portal veln and the radicles of the hepatic vein
a¥e at about equal distances apart. Each radicle of
the hepatic vein is surrounded by a layer of :-iver
tissue of uniform thickness and tinls mass constitutes
the hepatic lobule. Several central veins Join to
form an intercalated vein, several of these velns unit
to form the collecting veins and these in turn jJoin
to form hepatic veins which pursue a course through
the liver independent of the portal venous systeu.
The liver cell cords are separated from one an-
other by the irregular tortuous blood spaces called
sinusolds waich pursue radial course in the lobule
and connect ths ends of the interlobular portal veins
with the intralobular central veins. Likewlise tue fine
branches of the hepatic artery empty into these sinu-

solds. The lining of these sinusoids 1s composed of
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an irregular alternation of two kinds of cells the
undifferentiated lining cells and the phagocytic cells
of Kupffer.

The hepatic cells are arranged more or less re-
gularly in cords which form columns extending rad-
ially from the central velin to the periphery of the
lobule. Between them lie the broad, irregular, thin-
walled sinusoids. The liver cells are polygomal in
shape and contain one laege round nucleus, although
Binucleated cells are not uncommon. The nucleus is
quite vesicular; it has a smooth membrane and one or
more very prominent nucleoll and a few small chroma-
tin dots.

The cytoplasm of the liver cell presents and ex-
tremely variable appearance which reflects to some
extent the functional state of the cell. Both glyco-
gen and fat are dissolved in the preparation of the
usual sections but by appropriate methods glycogen
and fat inclusions are readily demonstrable in then.
Thelr actual content of these constituents shows
great variations under normal conditions and depends
primarily on the amounts of carbohydrates, fat and
protein in the diet and on the stage of digestion.

In adult man the liver cell cords in cross sec=

tion consist of but two ad jacent cells, between which
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runs a thin bile canalicule. These bile canalicules run
through the length of the liver cell cord and recieve
short lateral branches which extend between the sides

of .ad joining liver cells. The canalicules are always
intercellular and communicate with the interlobular

bile ducts from a richly anastomosing network which
closely surrounds the branches of the portal vein. In
progressing toward the porta the lumen of the ducts
becomes gradually larger and larger and at the transvers
fossa of the liver theé malin ducts from the different

lobes of the liver fuse to form the common bile duct.
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The Etiology of Portal Cirrhosis

Age- Rolleston and McNee in 1929 found that in
165 adults whose livers were cirrhotic the average age
was 48.7 years. The average for the males in this
group was 49.7 years and that for the females was 47
years. Henrikson in 1936, found that the average age
of 124 males with cirrhosis of the liver yas 50 years,
and of the 38 females in the same group, the average
age was 45 years. Evans and Gray in 1938 in their study
of the autopsy records of 217 patients with cirrhosis
of the liver, found the peak of incidence in the sixth
decade but stated that the peak for women is about a
decade earlier than for men. Ratnoff and Patek (1942)
reported that in their series of 386 cases the first
symptoms appeared between 40 and 59 years of age. Kirsh
baum and Shure in 1942, in their study of 356 fatal
.cases noted that the highest incidence was between the
ages of 51 and 60, with 31.2 percent occurring in this
decade. They further stated that 64 percent of the wmale
fall into the 41 to 60 age group. Spain (1945) in re-
viewing the necropsy records of 250 cases of portal cir
rhosis found that the average age at the time of death
was 56.3 years for the males and 48.6 for females. He

further emphasized the fact that tnese figures are more
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Evans and Gray (1938) in their study of the autop-
sy records of 217 patients who died of cirrnosis of the
liver, observed that males were inflicted 2.5 times uwor
frequently than the females. Ratnoff and Patek (1942) in
their study of 386 cases of cirrhosis of the liver
found a ratio of 2.2 males to 1 female. Xirshbaum and
Shure (1942) in their analysis of 356 cases found that
males were inflicted 2.2 times as frequently as the fe-
male. Wade (1945) noted a sex incidence of three males
to one female out of thelir series of 175 cases studied
at autopsy. Spain (1945) in reviewing the necropsy re-
cords of 250 cases of cirrhosis of the liver found 190
were in males and 60 in females, a ratio of three
males to one female. He further commented on the fact
that these figures reflect the ratio of male necropsies
to female necropsies in that particular hospital which
is also about three to one.

A total of 2,363 cases of portal cirrhosis have
been reviewed above, and it can be seen tnat of this
entire group males were found to be infllcted with the

disease 2.73 times more frequently than females.



Toxic Agents and Cirrhosis of the Liver

Chlorinated Hydrocarbons- Many of the chlorinated
hydrocarbons have been found to produce marked hepatic
damage following their administration, many which ap-
parently result in cirrhosis of the liver. Lambert (1923
proeduced hepatic injury in animals experimentally by
the use of carbon tetrachloride in the treatment of
hookworm disease. Poindexter and Greene (1934) reported
an instance of hepatic cirrhosis in man, verified at
autopsy, following exposure to a cleaning mixture con-
tainlng 55 percent carbon tetrachloride. Cameromn and
Karunaratue (1936) administered chemically pure carbon
tetrachloride to fifty adult albino rats and found that
after a small toxlic dose there is but little change in
the liver cells; however, with larger doses, one could
see by the end of the third day, hydropic and fatty de-
generative changes about the central zone of the liver
lobules and inflammatory cells soon appear. If the anim
survives the attack evidence of repair is seen by the
third day following exposure, as indicated by the pre-
sence of mitocic division of the hepatic cells. Re-
peated doses over longer periods of time resulted in
marked fibrosis. These authors concluded that in order

to produce cirrhosis in the rat by means of carbon
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tetrachloride, 2 certain dose greater than the minimal
toxic dose for the liver must be used. It must -be ad-
ministered either continously or at short intervals
over a prolonged period of time. The intervals between
repeated doses must be sufficiently short to avoild
complete repair of the damage produced by the preceed-
ing dose. They also emphasized that the first changes

seen following exposure were fatiy degeneration and ne

crosis of the hepatic cells, and if exposure were .con-
tinued cirrthotic changes developed. Similar observations
and conclusions were reached by Mann in 193T7.
Cilachophen-~ Since the time cinchophen was intro-
duced for the treatment of rheumatoid arthritis, there
have been several reports in the literature with re-
guard to its toxicity. Weiss (1932) reported 89 cases
of hepato-toxic reactions due to cinchophen poisoning,
and of this group 52 recovered and 37 were seen at au=
topsy. The hepatic changes consisted of marked fatty
degeneration and considerable necrosis of the hepatic
cells. This author further pointed out that the toxicity
of the drug seemed *to be entirely independent of the
amount of drug administered. Block and Rosenberg (1934)
described the hepatic changes seen in seven cases of
cinchophen poisoning as consisting of extensive de-

struction and necrosis of the liver parenchyna, simu-
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lating-the pathology seen in subacute yellow -atrophy.
Regeneration of the hepatic cells and of the bile ducts
and proliferation of the connective tissue stroma supcr
vened. The resulting picture being one of a "nodular"
cirrhosis. Conklin (1934) believes that the toxie effeci
of cinchophen is derived from a splitting of the guino-
line nucleus which gives rise to a free benzene ring,
and states it is this free benzene ring that causes

the liver damage. This author is also of the opinion
that pre-existing gall bladder or liver disease with
jaundice, malnutrition, pregnancy, and chronic alco-
holism -are predisposing factors. He likewlse agrees
with Wels, and stated that the toxicity of the drug

is independent of tihe period of time over which the
drug is administered and also of the size of the dose
used.

Other substances including lead, copper, arsenic
silicates, phosphorous, coal tars, butter yellow
(p-dimethylaminoazobenzense) and manganese have been
used to produce cirrhosis of the liver in experimental
cirrhosis, but zccordimg to the studies of Ratnoff and
Patek (1942) all of these substances are resote as far

as being considered as etiological agents in azn.
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Bacterial eand Paracitic Infections inm Cirrhosis

Several authors are of the opinion that bacterial
infections are important in the production of cirrhosis
of the liver. Rolleston (1912) states that micro-
organisms passing into.the mesenteric veins are carried
into the portal vein where they undergo bacteriolysis
and there toxins are carried to the liver and set up
the cirrhotic process. They further stated that the
colon bacillus are almost constantly present in the
human liver. When the livers are healthy, the bacilli
appear to have been killed by the liver cells. The
lymphatics may become obstructed from lymphangitis
and perilymphangitis produeing an acute hepatitis and
cirrhosis of the liver may result.

Lambert (1923} suggested that cirrhosis may be
set up by the specific fever, typhoid fever, measles,
smallpox and pneumonia. Theoretically, the toxins of
the diseases may, when absorbed into the ggneral cir-
culation, set up focal necrosis of the liver cells and
under certain conditions fibrosis might develop arcund
these areas of necrosis. Menne and Johnston (1933 ) con-
cluded that it is logical to assume that the greater
source of substances injurious to the liver is from the

gastro-intestinal tract, drained by the portal vein.



Here are found the end products of digestion as well
as bacteria. These toxins are soluble and are absorb-
ed.

MacMahon (1931) reported five cases of strepto-
coccl hepatitis, in four of which he demonstrated
streptoccl in the liver. Two were acute and showed
degeneration and necrosis of the hepatic cells with an
associated inflammatory reaction. One was subacute and
of six weeks duration and showed marked zonal necrosis
affecting all the lobules. There was proliferation of
the hepatic cells and of fibrous tissue such as 1is
characteristicly seen in early cirrhosis. In another
case, the liver, seen during cholecystotomy, appeared
normal and an excised section had norma&l histologic
features. Subsequently, chills and fever developed,
accompanied by Jjaundice. The liver became enlarged,
-ascites developed and was removed by tapping on two
occasions. The condition progressed to a fatal termina-
tion eitht and one-half months following the operation.
Pronounced cirrhosis was found post mortem, and num-
erous streptococcl were demonstrated in the liver. It
wag regarded as a chronic hepatitis -due to the strep-
tococcd of moderate virulence, causing a diffuse pro-
gressive destruction of hepatic cells resulting in

cirrhosis.
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patients lived during the time when typhold fever was
endemic, and thought it probable that this number is
no larger than would be expected from any similar age
group.

Tuberculasis seems to be only occasionally as-
sociated with cirrhosis of the liver. McCartney (1933)
reported three cases of active tuberculosis among his
158 cases of portal ecirrhosis seen at autopsy. Evans
and Gray (1938) found six cases of active tuberculosis
among 217 patients found to have cirrhosis at post-
mortem. Ratnoff and Patek (1942) noted that four
patients in their series of 386 cases gave a past hi-
story of tuberculosis, and four others had active tuber-
culosis during the course of the disease. These same
authors cited several references in the foreign liter-
ature at earlier dates and pointed out the fact -that
their figures were remarkably higher. They attributed
this to the higher natural incidence of tuberculosis in
some of these countries and also to the fact that of
relatively recent years the incidence of tuberculosis
has been on the decline.

Syphilis is apparently a frequent concomitant of
cirrhosis of the liver. Boles and Clark (1936) reported
an incidence of 9.3 percent of their cases studied at

necropsy with portal cirrhosis. Evans and Gray (1938)
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noted that 12 percent of their 217 cases of cirrhosis
seen at autopsy likewise had syphilis. Ratnoff and Pate
(1942) found syphilis present in 62, or 16 percent of
their 386 cases of cirrhosis. They also pointed out
that as far as they could ascertain none of these
patients had syphilis of the liver.

The explanation for this rather frequent associa-
tion is obscure. Arsenic derived from the arsenicals
used in treating the disease has been suggested, but
Ratnoff and Patek do not think this has much of a role.
It is known that the alcohdlic is inclined to be prom-
iscuous in his sexual relationships and I thought this
to be an adequate explanation; however Ratnoff and
Patek (1942) found that syphilis is found as a precur-
- sor of cirrhosis in countries where alcoholism is un-
important as a predisposing factor, and he mentioned
Syria where it was found that 12 percent of 7Q patients
with cirrhosis had syphilis and in Southern Irdia the
series of 41 of 55 patients with portal cirrhosis and
ascltes gave a posltive Wassermann reaction.

The relationship of malaria to cirrhosis is very
obscure. Chapman, Snell and Rowntree (1931) found that
11 percent of their 112 patients with cirrhosis and
ascites have a past history of malaria. Ratnoff and

Patek (1942) obtained a past history of malaria in 33
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of their 386 patients with cirrhosis of the liver.
These same authors pointed out that the proportion is
much higher in those countries where malaria is common-
place, reaching as high as 84 percent in one large
Indian Series. -They concluded their discussion by say-
ing, "Malaria is thus a frequent factor in the back-
ground of patients with cirrhosis of the liver, but
there i1s no evidence that it plays a direct role in

its etiology."
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The Role of- Alcohol in Portal Cirrhosis

Boles- (1943%) states that cirrhosis of the liver
was known to the arnciznts some two thousand years s&go,
but up to the present time its role is still obscure.
As long ago as the sixteenth century it was associated
with inebriety; in the elghteenth century Mathew Baille
comumented .on its frequency in hard drinkers, and while
he said he could see no connection between hard drink-
ing and the disease, it has generally been assumed
since his time that such was the case. Laennec (1826)
first described the atropic¢ nodular liver to which he
gave the name cirrhiosis and at the present -time Laen-
nec's atrophic or portal type of cirrhosis is commonly
alluded to as "alcoholic cirrhosis".

Budd (1846) thought that cirrhosis of the liver
in chronic alcoholics was brought about through ob-
structed circulation through the lungs and heart. Fox-
well (1896) stated that cirrhosis of the-liver 1is due
to thhe direct action of alcohol on the supporting
structure of the liver rather than the parenchyma
causing the portal spaces to suffer most. In contrast to
this Eccles (1902) believes it is due to the direct act-
ion of the alcohol itself upon the liver cells and it

i1s the direct toxiclity that produces the symptoms and

(22)



signs of cirrhosis and not pressure caused by con-
tracting interlobular connective tissue. He further
believes that there. is no real inflammation and hy-
perplasia of the connective tissue¢, and the assumed
inflammatory cell formation is nothing more or less
than the remains of atrophied liver cells, the result
of the primary action of alcohol upon them. white in
1903 suggested that it was the "alcoholic drink" and
not the alcohol itself that caused the cirrhosis. Tuis
was based upon his finding arsenic in the beer during
an epldemic of cirrhosis of the liver in Manchester.
He further stated that cirrhosis of the liver caused
by the "alcoholic drink" is a distinct entity of its
own and should not be lumped together with all the
diseased of the liver characterized by an increase in
fibrous connective tissue. Futhermore cirrhosis of
the liver caused by the "alcoholic drink " can by re-
cognized by the naked eye on the post-mortem table.
Mallory (1933) supports this theory by stating
that ethyl alcohol alone will not cuase cirrhosis, but
e does think that certain liquors are contaminated
by some inJjurious agent and it is these lmpurities
that produce the cirrhosis. He suggested that the con-
taminents may be phosphorous because this given in

small amounts over prolonged periods of time will pro-
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duce a microscopic picture identical to that seen in
"alcoholic" cirrhosis. He suggested that these contamin-
ants may enter the liguors through "acid erosion" of

tre metal cans in which the ligquor is made and stored.
It 1s also interesting to note that this same author in
1932 laid stress on the presence of hyaline droplets
within the cytoplasm of the hepatic cells and said they
were diagnostic of any cirrhotic process induced by
alcohol. These will be discussed more fully later.

Rolleston and McNee- (1929) conclude that while
alcohol is frequently an antecedent condition, alcohol
itself has nd specific action of the liver except fatty
degeneration; it produces cirrhosis indirectly either
by leading to the formation of "sclerogenic poisons"”
or by enabling such poisons to exert their effect on
the liver. They also emphasized that it has not been
sufficiently recognized that other factors may be of
equal importance and that an inherited or aceuired
lac¢k of resistance on the part of the liver probably
plays a prominent part.

To further substantiate the evidence that alco-
hol is a contributing factor in the production of cir-
rhosis of the liver, some interesting facts have been
pointed out by several investigators.

Boles and Clark- (1936) found that the relative

(24)



incidence of cirrhosis of the liver in lnebriates is
approximately 6.7 times as great as in temperate or
abstinent persons. This figure agrees guite closely
with the data of Jolliffe and Jellinec who found that
the cirrhosis rate of inebriate patients is 7.1 times
as great as that for temperate and abstinent ones.
Further evidence of this relationship is also
supplied by Kirshbaum and Skure (1942) who published
the results 'of thelr autopsies between the years of

1929 and 1937. The following table summarized their

results.

Year Autopsies Cirrhosis Percent
1929 955 28 2.93
1930 986 21 2.13
1931 1,114 25 2.24
1932 1,207 21 1.74
1933 1,192 31 2.60
1934 1,300 35 2.69
1935 1,176 40 3.40
1936 1,242 38 3.00
1937 1,167 52 4.45
1938 1,327 45 3.39
1935 501 20 3.5

Totals ~12,267 356 2.83 Ave.

From this table it can be seen that since the
repeal of the National Prohibition Law in 1932, there

has been a progressive increase in the percentage of
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the number of patlients who dled yearly with clrrhosis
of the liver.

Further evidence of this relationship 1s also
supplied by Boles (1943) who obtained some interesting
figures from the Metropolitan Life Insurance Company.

In 1911 this company cited a death rate for cirrhosis
of the liver in the United States as 58.6 per 100,000
in individuals 35 to T4 years of age. For this same
decade the death rate in 1933 was 22.9 per 100,000
which 1s a decline of nearly 36 percent in the 24 year
period. Statistical analysis of the detailed data cover-
ing this perliod, which included the years of partial
and complete prohibition, indicates that this consplc-
uous decline in the death rate accompanied a corre=-
sponding decline in the consumption of alcoholic
beverages.

From the theories and facts clted above one must
conclude that alcohol 1s a -common precursor to cirrhosis
of the liver, but this does noi mean that it 1s the only
or the most important predisposinig cause. It 1s a well
establicghed fact that portal cirrhoslis occurs in child-
ren who have never indulged in intoxlcating beverages
and also in adults who likewlse have lived a 1life of
complete abstinance. (Commor, 1939)

Within the past few years there has been a tremen-

(26)



dous amount of material published pertaining to the role
of alcohol, inadequate nutrition and vitamin deficien-
cies as etiological factors in the production of cir-
rhosis of the liver. Repetition can well be avoided by
presenting these relationships under the section de-
voted to the treatment of cirrhosis of the liver, or
more specifically that portion dealing with animal

experimentations.

(27)



Pathogenesis and Pathology of Uirrhosis of the Liver

With but a few exceptionm, the pathological changes
seen in the liver in portal cirrhosis are fairly well
established; however, some brilliant experiments have
been performed in the past and a search for newer
concepts, and confirmation of older ideas, is con-
tinually being carried out. In the following discussion,
the author has attempted to present & brief but thor-
ough concept of the patholocgical changes seen in portal
cirrhosis of the liver, and at the same time correlate
the clinical and experimental findings that have bought
about the present day opinions.

Gross Pathology- According to Boyd (1944) the
name cirrhosis, meaning yellow or tawny, was first used
by Laernnec to describe that form of liver dlisease which
is now known by his name, and in spite of the fact that
many cirrhotic livers are not yellow but green, the name
has persisted and is now synomomous with sclerosis or
fibrosis. Even so, thls same author is of the opinion
that the original description of the gross appearance
of the cirrhotic liver presented by Laennec in 1826, can
still not be bettered. "The liver reduced to a third of
its ordinary size was, so to say, hidden in the region

it occupied; its external surface, lightly mammillated
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and wrinkled, showed a grayish yellow tint; indented,

it seemed entirely composed of a multitude of small
grains, round to ovoid in form, the size of which varied
from that of a millet seed to that of a hemp seed.

These grains, easy to separate one from the other,
showed between them no place in which one could still
distinguish any amount of liver tissue itself: their
color was fawn or a yellowlsh russet, bordering on
greenish; their tissue, rather moist, opaque, was flabby
to the touch rather than soft, and on pressing the
grailns between the fingers one could not mash but a
small portion; the rest gave to the touch the sensa-
tion of a piece of soft leather."

In analyzing some of the statements made in the
above quotation some interesting findings have been
revealed. Mallory (1932) in his study of the protocols
of 550 cases of ¢irrhosis found that 175 livers welighb
over 1500 grams, the largest welghing 5,335 grawms and
375 welghed less than 1500 grams. Of the 343 cases re-
ported by Kirshbaum and Shure (1942), 214 weighed over
1500 grams and the remaining 129 weighed less than 1500
grams. In a small series reported by #farsner (1943) 30
of the 58 livers examined weighed more than 1500 grams
and the remaining 28 were found to weigh less than 1500

grams. In a series of 78 cirrhotic livers seen at autop-
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sy by Ratnoff and Patek (1942) 35 were found to welgh
more than 1800 grams and the remaining 43 welghed less
than 1800 grams. From this it seems safe to say that
about half of the cirrhotic livers seen at autopsy are
reduced 1in size.

Kirschbaum and Shure (1942) are of the opinion tha
the large liver does not progress to the small liver of
"Laennec's" cirrhosis. This is contrary to most other
opinions. Karsner (1943) states that the periodic ob-
servation of patients with cirrhosis of liver strongly
favors the view that, "the cirrhotic liver, large at
the time of first observation, may become markedly
shrunken by the time of death."

This same author is of the opinion that the size
of the nodules i1s varlable and states they may be less
than a millimeter or more than a centimeter in dia-
meter and the uniformity in size of the nodules is not
constant, because occassionally large irregular nodules
are interspersed. He further stated that the distinc-
tion between monolobular and multilobular cirrhosis is
not justifiable because the small nodules often contailn
several shrunken nodules and the large nodules are more
often "masses of proliferated cells than collections of
lobules."

Karsner (1943) again takes issue with Laennec and
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states that the color of the cirrhotic liver depends
upon the hyperemia, hemoslderosis, necrosis, fat con-
tent and icterus, and the nodules of regeneration

are generally pale faun or brownish yellow and the con+
nective tissue bands are pale gray. Boyd (1944) support
this description given by Karsner.

Mallory (1935 ) believes the color of the cirrhotic
liver is not characteristic and depends entirely upon
the pathological changes that are present. Fat in the
cells turns it yellow. The connective tissue of stoma
is grayish. Congestion makes it red and bile stasis
yellow and brown to green. The result tuen, ig often
a marked combination of colors.

In considering the consistency of the cirrhotic
Karsner (1943%) agrees with the description given by
Laennec as far as the small liver is concerned, but
he believes there is a marked 4ifference in the larger
liver. The large livers are not nearly as firm, even
though there 1s a good deal of fibrosis, passive
hyperemis degeneration and necrosis.

In cross section Karsner (1943) described the cut
surface as corresponding in appearance to the ocuter
surface except that the bulging of the parenchyma and
the retardiation of the connective tissue are not so

great.
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Pathogenesis and Pathogenic Physiology:

Menne and Johnson (1933) presented a very compre-
hensive description oft the sequence of events that take
place in portal cirrhosis. They described the first
damage to the liver cells as occuring about thne per-
iphery of the lobules. Such changes as hydrops rare-
faction, vaccuole formation, parenchymatous and fatty
death occur. Simultaneously invasion of histiocytes
and leucocytes, which together with the Kupffer cell
prolifer tion congregate in the "hepatic trinities", is
noted. The liver cells adjoining the injured area soon
exhibit signs of regeneration by Increasing in eslze
and multiplying. At the same time there occurs an in-
creasing number of invading phagocytes in the inter-
stitial tissue of the "hepatic trinities.” As the pro-
gress continues, newly formed fibrous connective tissue,
origination from the Kupffer cells, the nlstocyte or the
preexisting fi rous tissue, makes 1ts appearance. As
the inflammatory supportive stroma enerocaches more and
more upon the parenchyma, tending to produce false
lobulations of various sizes. Eventually a vicious re-
lationship is. established, to the end that the elements
of parenchyma and supportive stroma become antagonistic
to each other. Gradual diminulation of the less resist-

ant parenchyma and progressive accumulation of the more
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durable suppoktive stroma eveniually lead to a small,
hard, nodular liver. The necessity for continued hyper-
plasia often leads to the formation of adinomatous nodu-
les.

Mallory (1932) stated that the perilobular con-
nective tissue contracts with age and as a result of
this the flow of blood through the organ is impeded
and the outflow of bile is blocked more or less com-
pletely. The obstruction of the circulation, especially
in the portal system, causes chronic passive congestion
of the gastro-intestinal tract with incrsase of mucous
secretions from the glandse; mechanical enlargement of
the spleen,awing to distension of the venous sinuses;
egscape of fluld into the peritoneal cavity; and dilata-
tion of various veins in attempt at establishing col-
lateral circulation. Of the distended veins those in the
abdominal wall ferming the "caput medusae" are the most
conspicuous but those in the esophagus and gastric card-
ia are the most to be feared swing to the danger of
erosion followed by hematemesis.

Connor (1938) 1s of the opinion that the first
stage in the development of cirrhosis of the liver is
fatty infiltration. This fat, as it accumulates in the
hepatic cells, exerts a pressure upon the sinusoids.

This causes the sinusolds to collapse and a thickening
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of the wall of the sinusoids i1s an early feature. This
thickening of the walls with the formation of a colla-
genous material promotes a reticulum production about
the liver cells which have degenerated as a result of
anoxemia. Fibroblastic proliferation follows. The inter-
lobular stroma likewise is often stimulated to pro-
liferate by mechanical pressure of the distended liver
lobules.

Spellberg, Keeton and Ginsberg (1942) are of the
opinion that certain fats which are metabolizing with
difficulty are lmprotant factors in the preduction of
cirrhosis. These fats, once anchored there; would by
their presence set up irritation, which would event-
ually result in cirrhosis.

Microscopic Pathology:

According to Karsner (1943) the primcipal micro-
scopic feature of advanced cirrhosis is the growth of
the perilobular connective tissue so that the lobules,
variable in size, are completely surrounded by con-
nective tissue. There is likewise a picture of cloudy
swelling, fatty degeneration, focal necrosis, alterati
in regutarity of the cords and infiltration of in-
flammation cells such as lymphoeytls, plasma cells
and polymorphonuclear leucocytes into the perilobular

connective tissue. As was mentioned previously, Mallor
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(1932) in describing alcoholic" cirrhosis stated

that the lesion seen is diagnostic of this particular
type of cirrhosis. The cytoplasm very slowly under-

goes a degenerative change in conseguence of which
minute hyaline droplets appear in it and gradually
enlarge and fuse to form an irregular fine to coarse
hyaline meshwork which tends to surround the nuclel.
These degenerative changes may attack single cells or
large groups of them. Of the first evidence of these
changes are usually seen in the central portion of the
lobule. Moon (1934) reported that hyaline droplets are
present in all varieties of active "Laennec's" cirrhosis,
even in young persons without any history of alcohol-
ism. Karsner (1943) is of the opinion that hyaline
droplets have no significance other than an indication
of parenchymal cellular degeneration, and he pointed
out that the same findings are seen in the renal epithe-
lium in a variety of diseases.

There appears to be a multiplication of the ductal
epithelium in cirrhosis of the liver, but the exact
nature of these changes 1is still questionable. Moon
{1934) counted the bile dAucts in measuréd seétions
of a normal and cirrhotic liver and estimated that the
cirrhotic liver contains about 14 times as many ducts

per gram as the normal liver. He believes that in pre-
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cess of repair sll hepatic structures are stimulated
to proliferation.” Not only do the cells of the liver
regeneraté but there is also proliferation of bile
ducts, young fibrous connective tissue, Kupffer cells
and vasgcular structures.-MacMahon, Lawrence and Mad-
dock (1929) studied the changes of the liver, prin-
cilpally of the guniea pig, following experimental
ligation of the common duct. They demonstrated mitotic
figures shortly after the ductts became enlongated and
tortuous and they thought this due to multiplication
of the epithelial cells. The tortuosity, they believed,
accounts for the appearance of proliferation of the
ductes in the single section. Karsner (194%) stated
that what appears to be proliferated small bile ducts
may represent a peripheral collection of hepatic cells
reduced in size and arranged in parallel rows, this
wmay be true multiplication of billiary passages, or
may be a tortuous elongation of the ducts. Regardless
of what they may be, he does not think that they are of
any importance in producing new parenchymsal cells.
Moon (1934) described the cirrhotic process as
consisting of degeneration and destruction of hepatic
cells, followed by regeneration and fibrous porlifera-
tion. "It i1s essentially nothing else than chronic,

progressive, diffuse hepatitis.'" He further pointed
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out that if such destruction is limited in extent,
involving only portions of the lobules, no marked
structural or func¢tional disturbance results. Billary
obstruction may occur, but there is no obstruction to
the portal circulation or obliteration of hepatic
architecture. Karsner (1943} pointed out that acute
hepatitis may be superimposed on cirrhosis, but to
recognize this he emphasized that there is little or
no proliferation of fibroblaste and furthermore other
organsg such as the heart and kidney show simllar acute
interstitial inflammation in acute hepatitis.

Moon (1934) states that the latent or healed stages
of cirrhosis 1s more diffieult to identify microscop-
ically. In this stsge he describes complete absence of
parenchymal degeneration, of hyaline droplets, or in-
filtration of polymorphonuclear leukocytes and pictures
the portal spaces as being made up of dense mature con-
nective tissue with 1little or no evidence of fibro-
blastic proliferation.

McIndoe's (1928) injection studies of cirrhotic
liver showed a marxed dlminulation if the total vascular
bed. The main trumks were attenuated and irregularly
stenosed. The larger branches were given off at un-
usually abrupt angles and showed irregular deviation

to one side as if i1t were displaced by some invisible
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force and he suggested that the expansive force of a
growing mass of hepatic cells would produce such an
effect. He found it difficult to find any normal

central veins whatever and the terminhal branches of
portal and hepatic veins were markdely deranged. These
terminls were found in distorted positions in ‘the

stroma surrounding the regenerated hepatic nodules and
he noted that these nodules had no channels into which
an injection could penetrate foru the portal vein; how-
ever, he did note that these nodules recieved their
blood supply principslly through branches .of the hepatic
artery. He assumed this was because the terminal of the
hepatic artery are less easily obstructed ttmn the
portal vein. As a result of these changes he concluded
that a portohepatic venous obstructlion develops
and the portsl blood supply to the remaining parenchyma

of the liver is reduced to a minimum.
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Symptomatology of Portal Cirrhosis

Gastrointestinal Symptoms- Loss in weight is a com-
mon complaint of the patient with cirrhosis of the liver.
Snell (1931) observed that it was present im 62 out of
112 patients with cirrhoeis of the liver. Chapmar, Srell
and Rowntree (1933) noted its presence im 21 of his 58
cases. Henriksor (1936) observed weight loss im 56 of
his 162 cases. Ratnoff and Patek (1942) inr their series
of 386 patients with cirrhosis found 206 had a history
of weight loss amd 158 showed this imn spite of the pres-
ence of ascites. Fagim and Thompsor (1944) fourd that
weight loss was found in the history of 34 percent of
his cases. He noted that this was -the earliest manifes-
tation in three patients ard constituted the preseanting
complaint of one. Maluntrition was evident or physi-
cal examiratior imr 24 patients.

A total of 789 cases has been reviewed above and
it can be seen that of this number, 369 or 47 petcent,
gave a history of loss in welght during the course of
the disease. From this we can comclude that a history
of a loss ir weight is a valuable agdjuvant in establish-

ing a diagnosis of cirrhosis of the liver.

Anorexia is likewise a commnon early symptom of cir-

rhosis of the liver., Ratnoff and Patek (1942) moted its
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presence in 35 percent of their series of 386 patients.
Snell (1931) found that "flatulent indigestion" was the
most common early symptom present in his 112 cases with
portal cirrhosis. Of their 58 cases of compensated cir-
rhosis of the liver, Chapman,,Snell and Rowntree (1933)
described flatulence in 33 cases. Wade (1945) states
that the earliest manifestations of the disease are in-
sidious in onset. Of his 175 cases studied he reported
that periodic bouts of digestive disturbances character-
ized by anoréxia, morning nausea and vomiting, gaseous
distention and irregularity of the bowel were present
in 73 percent of this series. He further stated that if
- these above symptoms are accompznied by a history of an
inadequate diet, chronic alcoholism and an enlarged
liver, the dlagnosis of cirrhosis should bg strongly sus-
pected and therapy instituted unless these symptoms can
be adequately explained on the basis of other demonstra-
ble disease processes,

The cause of anorexia in cirrhosis was ascribed to
"alcoholic gastritis" by Saundby in 1505. This view is
upheld by Chaikin and Schwimmer (1945) who subjected
five of thelir patients to gastroscopic examination and

all of tnem showed evidence of "

chronic superficial gas-
tritis". Ratnoff and Patek (1942) believe that abdomi-

nal distension resulting from flatulence or the accumu-
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lation of ascitic fluid is a large factor in the pro-
duction of anorexia. Lichtman. (1942) suggested that
venous congestion in tue veins of the stoma&ch, due
largely to the increased tension in the portal vein, may
be responsible for the anorexia,

From the data presented it would be impossible to
state exactly the exact percentage of patients giving a
history of anorexia or flatulent indigestion, but one
could safely say that flatulent indigestion or anorexia
are present, usually as an early complaint, in over 60
percent of p-tients with cirrhosis of tne .iver. The
cause of these digestive disturbances are probably due
to: (1) The accumulation of ascitic fluid in the peri-
toneal cavity, (2) The presence of a chronic gastritis,
especlially in those who have given a history of the long
continued use of alcohol, (3) Gaseous distension of the
stomach and (4) Increased tension in the portal vein.

Nausea and vomiting has-briefly been referred to
above by Wade (1945). Rolleston and McNee (1929) stated
that "dyspepsia" is an almost constant finding and nausea
and vomiting were "frequent" in their experiences.
Ratnoff and Patek (1942) noted its presence in 30 percent
of their 386 cases. Fagin and Thompson (1944) noted its
presencé in 44 percent of théir 71 cases. Of this 71,

it was inc.uded in the earliest complaint of five
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patients, but was the presenting complaint of only one.
Changes in bowel jabits have frequently been de-
scribed in the patient with cirrhosis of the liver.
Rolleston and McNee (1929) stated that in their experi-
ence patients with cirrhosis may have alternate bouts of
diarrhea and constipation. Diarrhea was present in 32 of
112 patients who had cirrhosis with ascites studied at
Mayo Clinic by Snell in 1931. Fourty-one of the patients
of this same group had constipation. Ratnoff and Patek
(1942) described changes in bowel habits in about 25
percent of their 386 cases. Diarrhea which lasted for
varying periods of time, occurred in 78 of the patients
and constipation in 33. Fagin and Thompson (1944) found
that in their 71 cases eight of them complained of consti-
pation while an equal number were distressed by diarrhea.
Hematemesis is another very common symptom of portal
cirrhosis. Chapman, Snell and Rowntree (1933) observed
gastrointestinal hemorrhage in 16 of their 58 cases of
cirrhosis. Henrikson (1936) observed that 39 of his 162
cases gave a history of having vomited blood. Evans and
Gray (1938) noted that 20 percent of their 217 cases’had
hemorrhage from the gastrointestinal tract and 13.9 per-
cent had ruptured esophageal varices with fatal hemors
rhage. Fifteen of this last group did not have ascites.

Ratnoff and Patek found that 27 percent of their 386
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cases gave a history of hematemesis. Fifty-five of these
patients died following the episode. Of these 55, 22 had
survived a previous hematemesis, while 33 succumbed to
the initial attack. There were therefore 73 patients whd
survived an episode of hematemesis. Fagin and Thompson
(1944) found hematemesis to occur in 21 percent of their
Tl cases and was the presenting complaint of four, in
three of whom it was the earliest manifestation of the
cirrhotic process. They further state that seven of the
15 patients with hematemesis were among the group that
improved and were discharged from the hospital. Chaikin
and Schwimmer (1945) noted that hematemesis occurred in
63 of 246 cases studied by them. In 12 of this group it
was the first sign indicating cirrhosis, and in eight of
these the first hemorrhage proved fatal. In the non-fata
cases the amount of blood lost varied from a few ounces
to a guart. Spain (1945) observed at necropsy the
presence of rwuptured esophageal varices in 26 of their
250 subjects examined.

A total of 1,390 cases of c¢irrhosis of the liver
has been sited above and of this group 310, or 22.3
percent, gave a history of hematemegis. In many of the
cases, approximately one-third, the initial hemorrhage
proved to be fatal. Occasionally this was the only

symptom of any cirrhosis process whatsoever.
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Most observers are of the opinion that hematemesis
in a patient with cirrhosis of the liver is usually the
result of ruptured esophageal varices. Others, including
Ratnoff and Patek (1942), question this assumption be-
cause of the frequent inability to locate a bléeding
point at autopsy. Preble in 1500 reviewed 60 cases of
fatal hematemesis which had been recorded up to that time.
Esophageal varices were noted in 35 of 42 cases in wuich
the esophagus was examined. Preble believed that fatal
hematemesis might occur in the absence of esophageal
varicies as the result of the éimultaneous rupture of
many gastrointestinal capillaries. According to Rolleston
and McNee (1929) hematemesis may rarely be the result of
rupture of a gastric varix. Ratnoff and Patek (1942)
state that the failure to establish a locus of hemorrhage
is not surprising when the vast size of esophageal vari-
ciles seen by the X-ray 1s compared with thelr collapse
state post-mortem; furthermore, the sudden, large amount
of blood lost by hematemesls seems best explained by the
rupture of a large marix. Occasionally, such hemorrhage
has proved to be the result of co-existing peptic ulcer
in patients with cirrhosis.

Lichiman (1942) pointed out two anatomical and me-
chanical factors which favor the formation of esophageal

varicles. They are so close to the seat of obstruction
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and thelr course 1s so direct that they encounter the
increased pressure sooner and to a greater degree than

the more remote and indirect paths for collateral circu-
lation. Secondly, they are but slightly supported by the
submucous tissue of the esophagous, and the support be-
comes progresgively less as the dilalating veins lead to
pressure atrophy of the tissue about them. Preble (1900)
also called attention to another important factor which
favors the early formation of esophageal varicies. He
emphasized the fact that the esophageal veins are intra-
thoracic and with each inspiration there 1s a negative
intrathoracic pressure. At the same time the descent of
the diaphragm indirectly, by forcing the viscera downward
ahead of it, produces an increase in tension in tihe portal
vein of 14 mm. to 18amm. of mercury. As a result of this
the blood is thrown from the coronary into the esophageal
velns with a great force and this leads to permanent dila-
tation of the esophageal veins.

Ratnoff and Patek made studies of the blood in 15
patients following a gastrointestinal hemorrhage, and
found a rise to abnormal levels of the plasma urea-nitrogen
or non-protein nitrogen. The cause of this azotemia
assocliated with gastrointestinal bleeding has been recent-
ly studied by Gregory, Ewing and Levine (1945). They

attributed this to decreased renal function caused by low
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blood pressure and dehydration or to absorption of d4i-
gested blood proteins. lhey further stated that anemia
is not a factor, and absorption of digested blood from
the gastrointestinal tract does not impair renal
function.

Abdominal pain is another gastrointestinal symptom
that is frequently encountered in patients with cir-
rhosis of the liver. Nissen (1920) described abdominal
pain in 34 of his 77 cases. The duration of the pain
varied from a few days to a few years and was constant
or interuittent. Right hypochondrial pain was mentioned
13 times, epigastric pain three times, small of the back,
twice, umbilical pain, once, and pain in the right
shoulder once. In two cases, right upper gquadrant pain
appeared as the first symptom. Henrikson (1936) found
that 82 of his 162 cases of cirrhosis complained of ab-
dominal pain or distress. Batnoff and Patek (1942) found
that abdominal pain was preseat at some time during the
course of the disease in 121 of their 386 cases. In 32
instances it was generalized, in 37 the pain was local-
1zed in the upper right quadrant, and in 295 it was lo-
cated in the epigastrium. Pain was usually described as
being sharp, or less frequently as cramp-like. Only oc-
casionally was tendernous associated with the abdominal

pain. Fagin and Thompson (1944), in their series of 71
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cases, noted that abdominal pain occurred in 38 patients
during the course of their illness; in 12 patients it
was the presenting complaint. The pain was usually a dull
persistent aching sensation in the abdomen, particularly
in the epigastrum, aggravated by the ingestion of food
and not relieved by the usual antacid medications and
carminatives.

Henrikson (1936) attributes the pain to three possi-
ble causes: (1) Occlusion of the mesenteric vessels, (2)
Intermittent vascular spasm and (3) Perisplenitis. Fagin
and Thompson (1944) attribute the pain to displacement
and compression of the holloew viscera by hepatomegaly
and ascites, or to "functional" gastrointestinal dis-
turbances resulting from the impairment of the portal
circulation. They also brought out some other interesting
findings. In nine patients abdominal pain was present
without ascites; in three of these patlents there was
roentgenographic evidence of a duodenal ulcer; and a
fourth patient had evidence of impaired cholecystic
function as gauged by the dye excretion test. The re-
maining five patients without asclites were chronic alco-
holics, and the pain may have been due, partially at
least, to digestive disturbances secondary to the alco-
holism. Ratnoff and Patek (1942) found that 3.6 percent

of their 386 patients had a history of peptic ulcer
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concurrent with, or preceding their present illness anid
5 percent had cholecystitis.

In summarizing the above material, it has been
shown that 270, or 39 percent of the total 696 patients
had a history of abdominal pain at some time during the
course of the disease. It has also been shown that the
pain is most frequently located in the upper right
quadrant of the abdomen; however, it may ve located any-
where. Occasionally, abdominal pain is the presenting
complaint of the patient, and there way be no other
symptoms of the disease present.

The paln may be due to a number of factors, among
which are included the following: (1) Displacement and
compression of the hollow viscera by hepatomegaly or
ascites, (2) Functional gastrointestinal disturbances,
(3) Chronic gastritis associated with alcoholism, (4)
Assoclated gastrointestinal diseases such as ulcers or
cholecystitis, (5) Perisplenitis and splenomegally and
(6) Spasm or occlusion of the mesenteric vessels.

Hemorrhagic Phenomena- Another not uncommon symptom
of portal cirrhosis, are the various hemorrhagic phenome-
na. Nissen (1920) observed epistaxis in four of 77 cases
with cirhosis of the liver. Patek and Post (1941) ob-
tained- a history of epistaxis in 46 percent of their

cases studied. Ratnoff and Patek (1942) in their analysics
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of 386 cases noted that 70 patients had given a history
of epistaxis, and 33 of purpura; of these, 12 patients
had both symptoms. Fagin and Thompsen (1944) noted epi--
staxis, purpura, ecchymosis, or bleeding from the gums
in 10 percent of their 71l cases, generally in assocla-
tion with clinically severe stages of the disease. These
hemorrhagic tendencies were noticed only in jaundiced
patients and they considered it due to the hypopro-
thrombinemia which results from the inablility of the
damaged liver to manufacture prothrombin, even in the
presence of witamin K..

It was demonstrated by Smith, Warner and Brinkhous
(1937) that the prothrombin concentration in the blood
depends upon the integrity of the liver and that the liver
damage is followed by corresponding impairment of pro-
thrombin production. Since prothrombin is essential to
the clotting mechanism of the blood, this couid account
in part at least for the hemorrhagic phenomena. Patek,
Post and Victor (1940) suggested that it is very likely
that the "vascular spider", especially when present in
the mucous membranes, provide a bleeding site in certaln
cases. Chaikin and Schwimmer (1945) add to the above two
factors, the presence of thrombocytopenia.

In summary, bleeding phenomena occur in approxi-

mately 25 percent of patlients with cirrhosis of the liver.
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The hemorrhagic diathesis may be expiained in part by:
(1) Low prothrombin level, (2) Thrombocytopenia and (3)
The presence of abnormal blood vessels in the mucous
membranes.

Cardio-respiratory Signs- Katzin, Waller and Blum-
gart (1939) reviewed cardiac cirrhosis and concluded
that it 1s clinically a relatively rare condition. They
did say though that chronic hepatic congestion secondary
to cngestive heart failure causes an increase in hepatic
fibrous tissue. This resulting fibrosis may be central
or portal or both, and is directly proportional to the
duration of the heart failure. Cyanosis was described in
23 of the 162 patients reported by Henrikson in 1936.
Ratnoff and Patek (1942) observed cyanosis in 19 patients,
or five percent of the series studied. Of these, '3 had
clubbed fingers and 8 were dyspneic. None of the patients
had hydrothorax. Fifteen patients were noted to be
cyanosed eilther at the same time or after the appearance
of ascltes. In 2 of the patients who were cyanosed,
ascites was not described. In 2 others, the cyanosis was
saild to precede the onset of astites. Fagin and Thomp-
son (1944) found organic heart disease present in 15 per-
cent of their 71 cases of c¢irrhosis of the liver. One
case of rheumatic heart disease, two of hypertensive

heart disease, and seven of arteriosclerotic heart
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disease. However, in only four of these was there evi-
dence of congestive failure. They further pointed out
that the detection congestive failure in association
with cirrhosis of the liver is a difficult clinical
problem, since dependent edema is common in cirrhosis
and dyspnea and orthopnea may result from ascites or
hydrothorax.

Keys and Snell (1938) observed that the oxygen satu-
ration of the arterial blood was subnormal in 8 to 14
patients with cirrhosis of the liver. They suggested
that in cirrhosis there might be an alteration in the
affinity between oxygen and hemoglobin. Darling (1940)
found the mean oxygen saturation of the arterial blood
of 34 patients with cirrhosis was 95.0 per cent, only
0.5 percent below normal. Hatnoff and Patek (1942) ob-
observed abnormal oxygen saturation in the arterial blood
in 9 of their 386 cases. In three of these there was a
co-exlisting pulmonary disease,

A survey of 619 cases of portal cirrhosis has been
given and ofthis group it was found that 53, or 8.5
percent, were found to have organic heart disease. from
this it seems reasonable to cnclude that the cardio-
vascular status of patients with cirrhosis of the liver
does not differ materially from that of patients of a

comparable age group. The oxygen tension of tne arterial
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blood may be lowered slightly in cirrhosis of the
liver but its effect 1s practically negligible.

Urinary Symptoms- Nocturia was noted ‘in 48 of 163
cases of cirrhosis of the liver by Henrikson in 1936.
Ratnoff and Patek noticed increased freguency of-urina-
tion or nocturia in 130, or 34 percent of their 386
cases. Twenty-three of these patients were said not to
have ascites at the time these symptoms were noted.

Fagin and Thompson (1944) noted one case of hematura in
their series of 71 cases studied in 1944. They attribu-
ted this to the rupture of a urethral varix.

1 was unable to find any explanation, in the litera-
ture that I covered, for these urinary symptoms. It 1is
my opinion that they amy be due to any one of three differ-
ent causes: (1) Pressure of ascitic fluid upon a distend-
ed bladder, (2) Hepatomegaly and splenomegaly, forcing
the viscera downward and thus referring the resulting
pressure upon the underlying bladder and (3) These
patients are in the proper age group for benign prostatic
hypertrophy, and the obstruction to the urinary tract
offered by the enlarged prostate may play a role. This
evidence seems more plausable when you consider the fact
that cirrhosis of the liver, as has been showqfoccurs
from two to three times more frequently in the male than

it does in the female.
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Symptoms Referable to Endocrine Disturbances- In
the female these symptoms seem to be unimportant and
relatively rare. Kolleston and McNee (1929) ére of the
opinion that metrorrhagia is frequent early in the
disease, to be followed later by amenorrhea. Hartwell
and Johnson (1937) described a young girl found to have
cirrhosis at operation, in whom remission of ascites
occured coincident with the onset of emnsis in her twenty-
first year. Tenney and King (1933) reported the case of
a woman known to have cirrhosis who delivered a child
by Caesarian section under spinal anesthesia. They
discovered two cases in the literature in which cirrhosis
was first noticed during the course of pregnaney.
Edmondson, Glass and Soll (1939) observed that
testicular atrophy was present, in each of 14 patients
with liver disease, and gyncomastia in eight instances.
Endocrine assay shewed that the urine androgens was be-
low normal. Estrogen, normally excreted in the combined
form was excreded in the free state in patients with cir-
rhosis. Fagin and Thompson (1944) noted that "unilateral®
gynecomastica was present in one of their 71l cases.
Spain (1945) has given an excellent review of the sub-
ject. He stated, "it is well known that in males wikh
portal ckrhosis there is very often either sparce hair

or complete absence of it over the pectoral regions;
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that not infrequentiy, there is atrophy of the seaminifer-
ous tubules of the testes, while the interstitial cells
of Leydig increase in number, and that occasionally
breast changes are present similar in appearance to
gynecomastia. Some observers have stated that the
pectoral alopecia in the cases antedated the portal cir-
rhosis but at present, 1t 1s generally believed that all.
these changes are attributable to the inability of the
patient's damaged liver to neutralize the estrogenic
hormones is present that results in the above-mentioned
changes. Thus, these changes are secondary to the cir-
rhosis and there is as yet no evidence pointing to pri-
mary underlying endoecrine difference to account for the
different behavior of males and females with portal cir-

rhosis."
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Physical Signs of Portal Cirrhosis

Ascites- Ascites, or the accumulation of fluid in
the peritoneal cavity 1s one of the most coason physical
signs of advanced portal cirrhosis. Snell (1931) report-
ed the presence of ascites in all of his 112 cases of
cirrhosis. Henrikson (1936) noted its presence in 121 of
his 162 cases. Rolleston and McNee (1929) reported that
of the 80 patients they examined post-mortem, whose
death was due to cirrhosis, 85 percent had ascites. Rat-
noff and Patek (1942) state that ascites is the most’
frequent and most characteristic sign of cirrhosis of
the liver and its presence was noted in 78 percent of
their series of 386 patients. In 220 of this group, the
ascites was associated with edema of the lower extremi-
ties and usually preceeded the latter in appearance.
Fagin and Thompson (1944) found, in their series of 71
cases, abdominal enlargement due to the accumulation
of ascitic fluid in 55 percent of their subjects. It
was the chief complaint at the time of admission in 31
cases and an incidental complaint in eight others. Chai-
kin and Schwimmer.(1945) stated that ascites is one of
ttie most outstanding "obstructive" signs in cirrhosis
and noted its presence in 93 of their 246 cases. Spain

(1945) observed the presence of fluild within the peri-
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toneal cavity at the time of autopsy in 99 of their 250
subjlects examined. They further emphasized that 37 per-
cent of this group were males and 46.9 percent were in
females.

A total of 1,307 combined necropsy and clinical
cases of portal cirrhosis have been sited above, and it
was found that of this group 833, or 63.7, had a history
of ascites.

The exact mechanism whereby this ascitic fluid ac-
cumulates in the peritoneal cavity is rather complex,
and a number of factors are involved. In the section de-
voted to the pathogenesis of portal ¢irrhosis, it was
méntioned that the perilobular connective tissue contracts
with age, thus compressing the terminals of the portal
vein. This would lead one to believe that there is an
increased tension within the portal vein as a result of
this increased resistence to the flow of blood. This
assumption was confirmed by the work of Thompson,
Caughey, Whipple and Rousselot (1937) and Thompson (1940)
when they demonstrated hypertension in the portal system
in 7 patients with cirrhosis of the liver and spleno-
megaly. Direct readings of the splenic veln pressure was
made and found to range from 225 to 470 mm. of saline;
in five instances the pressure was 325 mm. or higher. In

19 of 20 control patients the splenic vein pressure was
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less than 300 mm. of saline. Further evidence for 1in-
creased tension withim the portal vein is offered by
McIndo (1928). In his injection studies of the cir-
rhotic liver, he not only noticed a marked diminution
of the total wvascular bed, but that it required much
more pressure to inject the cirrhotic liver than it did
the normal liver.

This increased tension within the portal system can-
not alone account for the presence of ascites, because
it was shown above that all cases of cirrhosis seen at
autopsy do not show evidence of ascites. According to
Lichtman (1942) qualitative and quantitative changes in
everyone of 16 patients, (15 of them having ascites) the
serum albumin was 2.63 grams per 100 cc. Foley, Keetan,
Kendrick and Darling (1937) state that hypoproteinemia
primarily due to lowered serum albumin content, with
decrease or inversion of the albumin to globulin ratio,
is a common finding in patients with cirrhosis of "the
liver. Butt, Snell and Keys (1939) measured the colloid
osmotlic pressure of the serum in cirrhosis and found
it reduced- to half the normal value. The colloid os~
motic pressure averaged between 200 and 250 mm. of water
(normal, 375 mm. water). Ratnoff and Patek (1942) ob-
served that in addition to the decline in serum albumin,

there is a fall in the level of serum albumin and a rise
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in the serum globulln, the total serum protein is only
moderately affected. Post and Patek (1943) showed that
there is a "critical level" (3.1 plus or minus 0.2 grams
per 100 cc.) of serum albumin at which diuresis and loss
of ascites takes place. Chaikin and Schwimmer (1945) are
of the opinion that the occurrence of ascites is directly
related to the serum proteins. When the value for the
total proteins falls below five grams per-100 cc., or
that for albumin below 2.2 grams per~100 cc., with a con-
sequent reversal of the albumin to globulin ratio,
ascites invariably accumulated in the peritoneal cavity
because of a decrease in the intravascular osmotic ten-
sion. Wade (1945) found a decrease in the serum albumin in
95 percent of the subjects that he studied. He further
noted that compensatory increase in the globulin fract-
ion usually occurs and this results in a fairly normal
total protein and s reversal of the albumin to globulin
ratio.

Other possible causes for the accumulation of ascitic
fluid, including increased vascular permeability and
cardiac decompensation have already been discussed, and
will not be repeated at this time.

In summarizing the above material it can be shown
that asclites occurs in approximately 63.7 percent of the

cases with cirrhosis of the liver. The most common
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cause of the ascites 1is reduction of the osmotic pres-
sure of the blood serum as a result of loss of serum
protein and a reversal of the albumin to globulin ratio;
however, there 1is usually a compensatory increase in
the serum globulin so that the total serum protein is
not altered to a great extent. The second most common
cause 1s increased tension within the portal vein as a
result of the progressive contraction of the perilobu-
lar connective tissue constricting the terminal radicles
of the portal vein causing an increase in the peripheral
resistance. Other causitive factors are of less import-
ance among which may be included increased capillary
permeability and associated cardio-respiratory diseases.
Edema- This is another very common finding in
patients with cirrhosis of the liver. Chapman, Snell
and Rowntree (1931) found that edema was present in
20 of 58 of their patients who had cirrhosis of the
liver without ascites and in 85 of 112 patients with
cirrhosis and ascites. Henrikson in 1936 found that 44
percent of 163 patients with cirrhosis had edema. Patek
and Post (1941), in a study of 54 cases of cirrhosis of
the liver, found edema present in 85 percent of this
group. Ratnoff and Patek (1942) observed the presence
of edema in 61 percent of their 386 cases. They further

stated that the edema was usually noticed in the lower
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extremities and. in 32 cases it preceded the appearance
of the ascites. Edema was also noted in 16 patients in
whom ascites was not described. Fagin and Thompson (1944)
noted that edema was present in 59 percent of their 71
cases of cirrhosis of the liver. It was the earliest
symptom in 13 patients and the presenting complaint of
nine patientis. They also stated that the edema in thece
cases "usually" involved the lower extremities.

The mechanism producing the edema 1s, in part at
least, the same as that producing ascltes. Patek and Post
(1941) noted that in all instances where edema was pre-
sent it was assocliated with low serum albumin; further-
more, edema was not present in those whose serum aslbuwin
was normal. As another causative factor, these authors
state that the asccumulation of ascitic fluid in the ab-
dominal cavity causes a pressure to be exerted on the
inferior vena -ecava and lymphatic trunk, thus impairing
both venous and lymphatic drainage from the lower ex-
tremities. This theory 1s supported by Fagin and Thompson
(1944).

In summary, a total of 844 patients with cinrhosis
of the liver has been described, and of this group a
. history of edema was found in 498 cases, or 59 percent.
The edema is usually of the dependent type. Occasionally

it is the presenting complaint of the patient with cir-
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of cirrhosis in 10 patients, and the presenting complaint
of eight. Physical examination of the patients revealed
icterus in an additional 10 patients, bringing the total
of jaundiced patients to 52 percent. Of 44 patients in
whom the icteric index was determined, 28 had values of
10 units or higher, and 15 had values of 30 units or
higher. Chaikin and Schwimmer (1945) noted the presence
of jaundice in 44 percent of their 246 cases, and it
varied intensely from a mild fleeting attack of a few
days duration to one with deep icterus lasting for
weeks, Nine patients in this group were admitted in a
state of "hepatic insufficiency" characterized by con-
fusion, disorientation, and deep coma from which the
patient could not be aroused. Spain (1945) by the use of
simple gross observation of the sclera and skin found
75 of his 250 subjects had jaundice at the time of
autopsy. They also stated that jaundice occurred twice
as freguently in the female at the time of death as in
the male.

Other symptoms and signs frequently seen in the
presence of jaundice have been described by these authors,
but there are marked discrepancies among their findings.
Henrikson (1936) observed this finding in 13 of their
386 cases. Fagin and Thompson (1944) state, "Pruritus

was a frequent accompaniment of the higher degrees of
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jJaundice, but clay colored stools were rarely noted."

Ratnoff and Patek (1942) stated that the patho-
genesis of jaundice is not well understood. In an at-
tempt to correlate the presence of jaundice with the
presence of the parenchymal cells of the liver, these
authors analyzed the protocols of 77 patients with cir-
rhosis and found that only half of those patients with
Jaundice had necrosis of the 1iver cells on histologic
examination. Patek and Post (1941) made autopsy studies
of the liver in 21 cases of cirrhosis of the liver and
they reported they could see no correlation between the
presence of Jjaundice and necrosis of liver cells and
from this tuey concluded that the absence of necrosis
does not exclude functional derangement of the liver.
Mallory (1932) is of the opinion that obstruction of the
bile ducts in cirrhosis is usually focal, but he stated
that it may be widespread and involve large parts of the
liver so that much bile passes into the circulation and
gives rise to inténse Jaimdice.

In summary, a total of 1,735 cases of ecirrhosis of
the liver, seen both clinically and at necropsy, have
been presented and of this group 767, or 44.3 percent,
were found to have a history of Jaundice. The Jjaundice
1s usually mild, but occasionally severe. The icteric

index was usually somewhere between 10 and 25 units.
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Jaundice was occasionally described as being the pre-
senting complaint. The pathogenesis of jaundice is not
well understood, but it may be due to diffuse fibrotic
changes throughout the parenchyma of the liver block=-
ing the bile capillaries forcing the bile 1into the
circulation. It does not appear to be due to necrosis of
hepatic cells.

Palpable Liver- Nissen (1920) found that the liver
was palpable below the costal margin in 43 of 77
patients with cirrhosis of the liver. Chapman, Snell and
Rowntree (1931) observed that the liver was palpable in
48 of 58 patients who had cirrhosis of the liver with-
out ascites and in 69 of 112 patients with ascites. Hen-
rikson (1936) found that the liver was palpable in 101
of 162 cases with cirrhosis. Ratnoff and Patek (1942)
found that 75 percent of the patients in their series
of 386 cases of cirrhosis had palpable liver. They
also attempted to correlate the weight of the liver as
found at autopsy, with its palpability. The average
welght of 78 palpable livers which showed cirrhosis
was 1820 grams, the welghts ranging from 695 to 5100
grams., On the other hand, they found that 30 nonpalpable
livers with cirrhosis weighed am average of 1370 grams,
ranging from 570 grams to 2920 grams. ¥agin and Thonm-

son (1944) noted that a palpable liver was their most
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common physical finding in their series of 71l patients
with cirrhosis of the liver, and noted its presence in
TO percent of the group. The average welght of the liver
in the patients examined post-mortem was 2207 grams, the
weight varying from 915 grawms to 4420 grams.

Licbhtman (1942) is of the opinion that palpation
of the liver below the costal margin may be due to
ptosis, fatty changes, venous congestion or mere hyper-
trophy without pathological changes.

A total of 704 cirrhotic livers have been described,
and of this group it was found that 499, or 70.8 percent
of these were palpable. It was noted that if the liver
was palpated it was usually found to be enlarged, but
this is not always true.

Palpable Spleen- Nissen (1920) described a palpable
spleen in 6 of 77 patients with cirrhosis of the liver.
Chapman, Snell and Rowntree (1931) reported the spleen
was palpable in 27 of 58 patients who had cirrhosis with-
out ascites, and in 49 of 112 patients with ascites. Hen
rikson (1936) reported 75 of his series of 162 cases had
palpable spleens. Ratno f and Patek (1942) noted the pre
sence of a palp&ble spleen in 170 of their 386 cases of
cirrhosis. They found the average weight of 43 palpable
spleens was 580 grams, ranging from 180 to 1700 grams.

Sixty-eight non-palpable spléens welghed an average of
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320 grams, ranging from 30 to 940 grams. These same
authors compared this with the figures on the liver
with regard to its palpability and size, and concluded
that a palapble spleen is much more likely to represent
an enlarged spleen . than a palpable liver i1s to represent
an enlargedliver. Fagin and Thompson (1944) noted the
presence of a palpable spleen in 24 percent of their 71
cases. They found that the weight of the spleen in the
patients examined post-mortem averaged 395 grams and
varied from 150 to 800 grams.

The causes of splenomegaly in cirrhosis of the liver
is still a debated question. Why it should be enlarged
in one patient and not in the other is difficult to ex-
plain. Johnston (1931) emphasized that age was an im-
portant factor in the causation of splenomegaly, the
young being more prone to the development of splenic
enlargement. Mallory (1932) found the largest spleen in
his 550 cases to weigh 3990 grams, and he attributed this
to congestion and multiple infarcts. Thompson, Caughey,
and Whipple (1937) measured the splenic vein pressure at
laporatomy and reported that an obstructing factor was
the cause of portal hypertension in 52 percent of cases
of congestive splenomegaly. In a second group of 24
cases, these same authors noticed that 70 percent had a

demonstrable obstructive factor. Lichtman (1942) feels
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that the primary result of portal hypertension is con-
gestive splencmegaly. The venous radical in the rich
venous collaterals often enveloping the spleen are
visible phenomena in congestive splenomegaly. This same
author also suggested that splenic enlargemnent may be
due to general infections or intoxication, and portal
stasls enhances the affect of these toxic substances
upon the spleen. He also belleves that the absence 4f
splenomegaly may be due to elther extreme fibrosis or
calcification of the capsule of. the spleen which offers
great resistance to distension of the organ or to the
presence of collateral channels draining in the portal
system. Both of these factors may be acting simultane-
ously. It 1s commonly agre&d that the presence of as-
citic fluid in the peritoneal cavity makes palpation

of the spleen more difficult.

A total of 866 enlarged spleens found in assocla-
tion with cirrhesis of the liver have been described
above and of this group 345, or 39.6 percent, were found
to be palpable. Contributing factors to the production of
an enlarged spleen include: (1) Increased tension with-
in the portal wvein, (2) Generalized intoxication, es-
pecially in the presence of venous stasis and (3) Youth.
Factors which may prevent splenic enlargement include:

(1) Extreme fibrosis or caleification of the splenic
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stance, the pleural fluid was grossly bloody. Chaikln
and Schwiamer (1945) in their report on 246 cases of cir-
rhosis of the liver found right-sided plieural effusion
in 7 cases and left-sided in four. The effusions were
non-hemorrhagic, and no evidence of tuberculosis was
found.

The mechanlsm underlying the development of hydro-
thorax in cirrhosis of the liver is not clear. Mallory
(1940) believes that in many cases there is a fairly
free pallage of fluid through the diaphragm, and in one
of the patients studied by Fagin and Thompson (1944)
thoracentesis usually resulted in an obvious decrease
in the degree of ascites; however, the autopsy examin-
ation of this case disclosed no gross evidence of ab-
normality of the diaphragm. Ratnoff and Patek (1942)
believe it is due to decreased osmotic pressure and
mechanical interference with pulmonary circulation due
to asgcites. Chalklin and Schwimmer (1945) are of the o-"
pinion that it is due to a high dliaphragm due to ascites
with subsequent stasis of the pulmonary vascular bed,
hyprotenemia with reduction of the serum albumin or
possibly as a result of portopulmonary venous anasto-
mosls.

A total of 697 cases of cirrhosis of the liver

with ascites has been reviewed, and of this group 42,
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or 6.0 percent were found to have either unilateral or
bilateral hydrothorax. The imechanism whereby this 1is
produced is probably due to combination of any of the
following factors: (1) Free communication between the
plueral and psritoneal cavity allowing flow of ascitic
fluid into the pleural space, (2) Reduction id the serum
albumin, thus decreasing the osmotic tension of the .
latter, (3) Elevation of the diaphragm due to the pre-
sence of ascitic fluid, which results in pulmonary
stasis and (4) Portopulmonary anastomosis.

Collateral Circulatory Changes- Chapman, Snell and
Rowntree {1931) reported that of 58 patients who had cire
rhosis without ascites, 7 had evidence of collaterszl cir-
culation whereas this was present in 57 of 112 who had
cirrhosis with ascites. Jankelson and Baker (1938) dem-
onstrated that dilated subcutaneous veins in cirrhosis
not visible to the naked eye may be made visible by
means of infra-red photography of the abdominal wall.
Ratnoff and Patek (1942) in their analysis of 386
patients with eirrhosis of the liver, noted evidence of
collateral cireulation between the portal and systemic
circulations in 23.6 percent of their patients. In four
patients a large group of dialated veins, the "caput
madusae" appeared around the umbilicus. Fagin and Thomp-

son (1944) noted the prominence of the veins of ths ab-
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dominal wall in 41 percent of their 71l cases of cir-
rhosis of the liver. Chaikin and Schwimmer (1945)
noted evidence of increased collateral circulation

in 67 of 93 decompensated cases with ascites. Of 70
cases where ascites was absent, but the liver was pal-
pable 4 to 5 fingers below the costal margin, 23 show-
ed evidence of collateral e¢irculation.

In summary, a total of 790 cases of cirrhosis of
the liver have been reviewed and of thls group it was
found that 275, or 34.4 percent, presented evidence of
collateral circulatory changes.

Another fairly common manifestation of cirrhosis
of the liver that is due, in part at least, to collat-
eral changes is hemorrhoids. Chapman, Snell and Rown-
tree (1931) found hemorrhoids in 9 of 58 patients who
had cirrhosis without ascites, and in 46 of 112 patients
with ascites. Hemorrhoids were present in 105 of the 386
patients in the series studied’by Ratnoff and Patek in
1942, Rectal discomfort, dyschesia, or bleeding due to
hemorrholds were noted by only two of the patients
studied by Fagin and Thompson in 1944. In one case hem-
orrhoids were the presenting complaint. Physical ex-
amination, however, revealed dialated and protruding
hemorrh6idal veins in 34 percent of the patients. Eight-

een of the 24 who had hemorrhoids also had ascites.
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Chaikin and Schwimmer (1945) made rectal examination on
87 patients, of whom 39 had ascites. They noted that 15
out of 46 without ascites had hemorrhoids, while in the
group with ascites, 21 patients had hemorrhoids.

The frequency with which hemorrhoids were found in
assoclation -with ascites have led the authors of the
last two references cited to conclude that hemorrhoids
are the result not only of portal staslis, but also of
pressure exerted by the ascitic fluid upon the inferior
vena cava or the hemorrhoidal veins.

The various communications that exist between the
portal vein and vena <cava have been classifiedq by Mc-
Indoe in 1928. He divided these channels into three
groups.

Group 1.- At the two situations in the gastro-
intestinal tract where absorblng epithelium comes in
contract with protective epithelium, that 1s, the cardia
and anus. The former represents the site of anastomosis
of the coronary vein of the stomach with the intercostal,
azygos minor.and diaphragmatic veins of the caval circu-
lation, here producing esophageal varices. At the latter,
the superior hemorrhoidal veins of the portal c¢ircula-~
tion anastomoses with tle middle and inferior hemorrhoi-
dal veins of the caval cireculation.

Group 2.- At the site of an obliterated embro-
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logical circulation, that is, the faleciform ligament
containing the parumbilical veins. The umbilical vein
is itself rarely, if ever, a part of the actual cir-
culation, being entirely obliterated a few days after
birth.

Group 3.- At all situations within the abdomen
where the gastro-intestinal tract, its appendages or
the glands developed from it, become retroperitoneal
developmentally or adherent to the abdominal walls,
pathologically, This includes the duodenum, small in-
testine, colon, omentum, spleen and pancreas, containing
the veins of Retzius, and the liver with its accessory
veins of Sappey, both establishing an anastowosis be~
tween the portal and caval veins.

In summary, it has been shown that of the 712
cases of cirrhosis of the liver described above, 220,
or 50.9 percent were found to have had hemorrhoids. The
development of hemorrhoids is due mainly to portal ob-~
struction and pressure of the ascitic fluid upon the
inferior vena cava and hemorrhoidal veins.

Fever- In 81 patients with uncomplicated portal
cirrhosis, King (1929) found that 14 were afebrile, 56
had temperatures between 99 degrees F. and 101 degrees
F., 4 had temperatures between 101 degrees F. and 103

degrees F., and 7 patients had teuperatures between 103
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degrees and 105 degrees F. After excluding all cases

in which a patent cause, such as secondary infection or
hemorrhage, was present, Ratnoff and Patek (1942) found
that 24 percent of their 386 cases with cirrhosis had a
temperature of 11.4 degrees F. or more while under obser-
vation. The fever was usually protracted and of low
grade. Five patlents had a spliking temperature reach-
ing 102 degrees F. each day. Chills and fever, with tem=-
peratures as high as 103 degrees F. were noted in 13
patients. Fagin and Thompson (1944) found an elevated
temperature in 49 percent of their 71 cases of cirrho-
sls. The fever was usually low grade and of intermittent
character and possibly reflected "active inflammatory
and degenerative processes in the liver parenchyma."
Liehtman (1942) stated that as a rule the temperature

of a patient with cirrhosis of the liver is normal and
if fever is present 1t suggests some complication, such
as tuberculosis.

In summary, it has been shown above that a low
grade fever 1s frequently present in supposedly un-
complicated cases of cirrhosis of the liver. Of the 538
cases of cirrhosis described, 194, or 36 percent, were
found febrile. It has been suggested that an active
inflammatory process in the liver may be the cause,

and of course, any other assoclated inflammatory
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disease process.

Angiomata- Williams and Snell (1938) reviewed 15
cases of cutaneous telanglectasls assoclated with
hepatic disease, six men and nine women ranged in age
from 35 to 73 years, most in the fifth and sixth decade
of 1life. "Spider naevi'" appeared on the face, neck, nasal
mucosa, tongue, lips and hands, -in most instances ante-
dating, but often increasing rapidly in extent and number
with the symptomatic phase of the hepatic disorder. In
10 of the cases there were also familial hemorrhagic
telangiectasia. Hepatic cirrhosis was present in five
cases, metastatic carcinoma of the liver in two and
hepatosplenomegaly of an undiagnosed type in six.
Patek, Post and Victor (1940) observed that 48 of 63
patients with cirrhosis of the liver had "vascular
spiders". lhey described the spider as a bright red
lesion, characterized by a central point from which
radiate fine, hair-like branches for a distance of
about one centimeter, usually occurring on the skin
of the face, arms, fingers and upper trunk and oc-
casionally on the lower trunk and limbs. They also
demonstrated pulsations in the "spiders". Histologic
section revealed appearance of a glomus except that it
branched into capillaries instead of forming arterio-

venous anastamoses. Ratnoff and Patek (1942) noted that
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15 percent of their series of 386 patlents with cir-
rhosis were found to have "spider angiomata", and "tel-
angiectasis in 17 percent.

Neurological Findings- Neurologlcal examinations
were done on 300 of the 386 patients with cirrhosis of
the liver studied by Ratnoff and Patek (1942). Ap-
proximately two-thirds of them were found to have no
abnormal npurological signs. Forty patients, or about
13 percent, had either the symptoms of peripheral
neuritis or -absent deep reflexes. lMental changes, were
described in 28 of the 386 patients. A toxic delirium
was observed in 7 patients, "mania" in 3, and delirium
tremena in 3 others. Occasionally Korsakow's psychosis,
hallucinations, or delusions were &ald to be present.

Fagin and Thompson (1944) noted the development of
nervous disturbances progressing from restlessness to
delirium and coma ending in death in 21 percent of their
71 cases. They also went on to state that in 6 of the 15
patients dying in coma, the development of stupor pro-
gressing to coma followed within a few hours the ad-
ministration of morphine gulfate in dosages of one-
sixth to one-fourth grain and apparently was precipitat-
ed by the opiate.

Rolleston and McNee (1929) hav- given an excellent

discussion of these neurological changes. They stated,
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"The minor degrees of peripheral neuritis are often
thrown into the shade by ascites or other effects of
cirrhosis in which attention is focused, and so passes
undetected. Cramps, muscular tenderness and loss of
tendo achilles and knee Jjerks may occur in cases of
cirrhosis admitted for ascites or hematemesis, and are,
generally referred to alcohiolism. Peripheral neuritis
in the early stages of cirrhosis is usually alcoholic
and may be due to a combination of varying degrees of

alcohol and hepstic insufficiency."
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Lavtoratcry Alds to the Diagnosis of Portal Cirrhosis

It 1s not the contention of the author to give
a complete detailed analysis of all the laboratory
tests that have been used as an aid to the dilagnosis of
cirrhosis of the liver. The fundauental principles,
as presented by Lichtman (1942),0f a few of the common
tests used at the present time will be presented, and
their value as an aid to the diagnosis will be stressed.
Hematological Examinations- Several cases of Addi-
sonian pernicious anemia have been reported to occur
simul taneously with cirrhosis of the liver. McCartney
(1933) observed one instance of pernicious anemia among
245 cases of cirrhosis at autopsy. Wintrobe (1936)
studied the blood picture of 235 patients who had cirrho-
sis and noted that anemia was present in every instance.
In 10 cases the anemia was macrocytic, in 11 it was
normocytic, and in 4 others, hypochromic microcytic
in type. Ratnoff and Patek (1942),in their series of 386
cases of cirrhosis, observed two patients with Addison-
ian pernicious anewmia, confirmed at autopsy, one paticnt
with sickle cell anemia, and one with polycythemia vera,
which had been tre:ted with phenylhydrazine. Chaikin
and Schwimmer (1945), in their analysis of 246 cases of

cirrhosis noted that nine patients were admitted with a
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tentative diagnosis of pernicious anemia. Hematological
investigation, including sternal puncture, was highly
suggestive of pernicious anemia. However, gastric analy-
sis following histamine stimulation showed the presence
of free acid, and further investigation confirmed the
diagnosis of cirrhosis of the liver. These same authors
noted the presence of a secondary anemia in 87 patients
in this group. They atitributed this to -recurrent hemorr-
hage, or insufficient intake, absorption and storage of
iron. Twenty-three of these 87 patients were primarily
admitted for subjective complaints of dizziness and
weakness,

The cause of the macrocytic anemia is not too
clear but several explanations for i1iits occurence hav
been offered. Wintrobe (1936) reported a reticulocyte
response following therapy with liver extract in patients
who have cirrhosis with macrocytic anemia, and he sug-
gested that i1t may be due to the failure of the liver
to store the anti-anemic substance of pernicious anemia.
Chaikin and Schwimmo} (1945), believe it is due to the
Ifnability of the liver to synthesize or deliver the anti-
anenic principeal.

There i1s a considerable variation in the leuko-
cyte count in patinets wlth cirrhosis. Rolleston and

McNee (1929) believe that leukocytosis did not occur in
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patients with cirrhosis in the absence of complications.
King (1929) analyzed the white blood cell count of 61
patients with uncomplicated cirrhosis. The leukocyte
was less than 6,000 in 31 percent of the cases; between
6,000 and 10,000 in 41 percent of the cases. Seven of
the 17 patients with leucocytosis had temperatures
ranging from 101 degrees F., to 105 Degrees F, In most
instances he found a normal leukocyte response to in-
fection. He also added that the leukocyte count tends
to be lower in those patients in whom e¢xtreme spleno-
megaly is present.

In summary of the above, it has been shown that any
type of anemia may be present with cirrtosis of the
liver. Occasionally, one sees a hematological picture
with associated neurological manifestations simulating
true pernicious anemia, but only rarely does it prove
to be a true Addisonlan pernicious anemia. This is
probahly due to the lmpaired hepatic function, and the
liver is unable to store, synthesize, or deliver the
anti-anemic principal. A secondary anemia is not un-
common and this 1s probably due to recurrent hemorrhages,
or lnadequate intake or storage of iron. Leucocytosis
1s very common and 1is probably due to secondary in-
fection, or the inflammatory reaction within the liver

itself.
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Serum Proteins- The changes that are seen in the
serunm proteins in cirrhosis of the liver, and the
mechanism whereby these changes have been produced,
have already been discussed. It will suffice to- say
here that in adwvanced cases of portal cirrhosis there is
a reversal of the albumin to globulin ratio, with a com-
pensatory increase in the globulin fraction so that
the total serum protein is usually unaltered; however,
in terminal stages of the disease the serum proteins may
fall far below the normal of 6 to 8 grams per 100 cc.

Urinalysis- 4ecording to Lichtman the urinary
findings indicate that albuminuria is present in approx-
imately one-half of the cases, cylindruria in approx-
imately one-third of cases and bilirubin in cirrhotics
with Jaundice. The urobilin and urobilinogen content
of tue urine 1s usually iacreased.

Bromsulphthalein test- This is a dye excretion
test and measures the rate at which the reticulo endo-
thelial cells of the liver remove the dye from the blood
stream and excrete it into the urine. Persons with nor-
mal liver function retain 35 percent at five minutes
and only a faint trace or none at the end of thirty
minutes. with parenchymal liver damage the dye is re-
tained in the blood stream in concentrations which

vary from-O to 100 percent. This test is invalid in the
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presence of jaundice and Townsend (1944) emphasized
that prerequisite for this test 18 a serum bilirubin
of not over 6.0 mgm. per cent.

Nicholson, St. John and Taylor (1945) studied 22
patients with cirrhosis of the liver and found this
test showed no retention in 5 cases, while in 12 ad-
ditional patdients the retention was less than 5 percent
at the end of 45 minutes. They concluded that the
cephalin-cholesterol flocculation test 1s more s nsi-
tive than this test in a patient with cirrhosis of the
liver. Wade and Richman (1945) studied this test on 127
cases of cirrhosis of the liver and found it to be posi-
tive in 89.1 percent of the cases. 1t was excelled only
by the cephalin-cholesterol flocculation test. Watson
(1944) believes this test should be employed in all
cases of cirrhosis of the liver, but thinks it is of
less value than the cephalin-cholesterol test or the
quantitative urine urobllinogen test.

Cephalin-Cholesterol Flocculation test- This test
is based upon the fact that the serum of subjects with
hepatic parenchymal damage will flocculate a colloidial
susper.8ion of cephalin-cholesterol complex. it prob-
ably depends on the capaclity of an altered globulin
constituent of the serum to become affixed to the

colloidial elements of the emulsion.
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Nicholson, St. John, and Taylor (1945) employed
this test on 22 patients with cirrhosis of the liver
and all of these had strongly positive cephalin-choles-
terol flocculation tests, even in the absence of an
eélevation of the serum bilirubin. Chaikin and Schwimmer
(1945) employed this test in 131 cases of cirrhosis of
the liver and found that a negative reaction was ob-
tained in 14 percent of 57 jaundioced patients and in
58 percent of T4 non-jaundiced ones. In the jaundiced
group, T2 percent exhibited 3 plus and 4 plus floccula-
tion, while 14 percent had one plus and 2 plus re=
sponses. In the non- jaundiced group, only 19 percent had
3 plus and 4 plus reaction. In their experiment they
found this test to be excelled in raliability, only by
the cholesterol ester determination. Wade and Richman
(1945) found this test to be positive in 125 of 127
cases of proven cirrhosis of the liver. They further
stated that of 178 patients with known diffuse paren--
shymatous liver diseas. this test .was found to be
positive in 173 instances. bearly all were found to
be 3 plus or 4 plus. Discrete lesions of the liver gave
a positive test in only 53.3 percent of 45 cases. They
noted that occasionally "false positive" reactions
occur during the course of infections, in the presence

of allergic disease, or during the puerperium of the
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neonatal period.

Chol sterol Esters- The fundamental principles
of this test are not known, but it is believed that the
hepatic cells esterify cholesterol. ‘he normal value for
this test i1s from 50 to 70 percent of the total choles-
terol. With parenchymal liver dammage these values are
considerably lowered.

Chaikin and Schwimmer (1945) used this test on 131
patients with cirrhosis of the liver and considered a
figure below 65 percent as abnormal. According to this
criterion, 55 percent of non- jaundiced cases gave ab-
normal results. In the jaundiced group the figures were
even more impressive, with 86 percent of cases exhibit-
ing an abnormal percentage of esters; of these, almost
one-fourth had ester values below 35 percent of the
total cholesterol. It is interesting to note that Spell-
berg, Keeton and Ginsberg (1942) in producing experi-
mental cirrhosis in guniea pigs on a deficient diet,
noted an early drop in the plasma cholesterol esters in
all cases.

Hippuric Acid Test- This test is based upon the
fact that the liver detoxifies sodium bensoate by com-
bining 1t with glycine to make harmless hippuric acid,
which i1s excreted rapidly in the urine. Since glycine

is synthesized in the liver, certain types of liver
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dama. show a diminution in the hourly excretion of
hippuric acid by the kidney. Normal adults excrete
0.70 to 0.95 gm. or less in one hour. An output of 0.5
gm. or less in one hour 1is indicative of severe liver
damage. In mal-functionipg kidneys the test is ob-
viously not walid, but to measure or evaluate -the
renal function simultaneously, Hoffbauer, Evans and
Watson (1945) injcct 6 mgum. of phenolsulfonphthalein
dye through the same needle after giving the sodiuam
benzoate. The urine specimen is collected at th- end
of 60 minutes and an aliquot is used to 4 termine the
dye excretion, ihé balanc: being employed for the déter-
d¥nation of ithe hippuric aeid. This is obviously ad-
vant geous because it evaluates -renal function -t the
time that such knowlege is most desirable, viz., during
the actual hour t.e hippuric acid test is b-ing conduct-
ed.

wade and Richman (1945) found that of 127 patients
with cirrhosis of the liv r 83.1 p-rcent had a positiv
hippuric acid test. They found this te t to e ex-
celled by both the cephalin-~cholesterol floccul tion
test (98.5 perc-nt positive) and the bromsulfalein
test.

Takata~Ara Reaction- The principle of this react-

ion is unknown, but is belie. ed to depend upon the
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revelksal or partial reversal of the albumin to globulin
ratio, and hence some disturbance in protein metabolism.

According to Lichtman (1942) this test was at

first thought to be speecific for cirrhosis of the liver;
however, future work soon indicated the lack of this
specificity. Magath (1538) has made a comprehensive
review of the results of the Takata-ara reaction in
cases of cirrhosis of the liver and found that positive
reactions were obtained in 82 percent of 1,27Q-cases of
cirrhosis gave positive reactions. Lichtman (1942)
states that the validity of this reaction is question-

able, because poéitive fests are obtained in other forms

of liver disezase and in certain conditions in which
liver disease is absent.

Varn den Berg Reat¢tion- Kracke and Parker (1940)
described this test as being based upon the formation of
& colored compound azobilirubin when sulphanilic acid
and sodium nitrate are added te a solution of bili-
rubin. When quantities of bile pigwent are absorbed or
regurgitated into the blood stream, as in obstruction of
the common bile duct by a stone, the serum upon testing,
gives a direet reaction. When there is an increase in
the serum bilirutdsm in the blood that has not been acted
upon by the liver, as in conditions of excessive hemoly-

sis of red cells, no color reaction is elicited until
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the serum has been titrated with salcohol. This is an
indirect reaction. A third type of reaction, the
biphasic reaction, 1s seen where both types are present
simul taneously. In the event there is marked liver dam-
age so that the hepatic cells can no longer convert
biliruben Type 1 (the derivative of the porphyrin
fraction of the hemoglobin molecule) to bilirubin Type
11, the indiregct reaction occurs.

Chaikin and Schwimmer (1945) found the direct Van
den Berg to be positive in 9 percent of their 108
jJaundiced patients, the indirect type was present in
69 percent and the remsining 22 percent showed the
biphasic reaction.

Icteric Index~ This is a simple test for deter-
mining the amount of bilirutidn in the blood serum, and
is done by comparing the deptih of the yellow color of
the serum to a standard potassium dichromate solu-
tion. Normal values for this test are between 2.5 and.
5 units. Anything above 15 units is usually associated
with definite clinical jaundice.

Since the signifigance of this test in determining
Jaundice has already been emphasized in the section de-~
voted to the physical signs of portal cirrhosis, it will
merely be necessary to state at thlis time that in

patients with cirrhosis of the liver the icteric index
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usually ranges somewhere between 10 and 25 units; how-

ever, values much higher than this are not uncommon.
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Medical Management of Portal Cirrhosis

Within the past several years there has been a
marked change in the medical management of cirrhosis of
the liver, particularly in regard to the role of diet
in therapy. This is undoubtedly due to a multiplicity
of factore, but the most important can be accredited to
a better understanding of the underlying disturbed
physiological and pathological changes associated with
cirrhosis of the liver and upon more accurate and sclien-
tific experimental and elinical observations.

The pathogenesis has been presented in a previous
section, so at this time I shall attempt to analyze a
few of the recent experimental and clinical observa-
tions. For this reason I have divided the section de-
voted to therapy into two parts. The first will include
the results of a few experimental investigations upon
animals, and emphasis will be siressed upon those sub-
stances which have been used clinically in the therapy
of cirrhosis of the liver. In the second part, I shall
attempt to present the results of "the therapy in the
human subject, the rationale for which was based upon
the experimental observations in animals. Along with
this, other points of interest in therapy will be pre-

sented along with the raticnale for doing so.

(89)



Animal Experimentation

Of recent years an entirely new concept cencerning
the relationship of alcohol t¢ cirrhosis of the liver
has been introduced. Chaikoff, Connor and Biskind (1938)
in experimenting with depancreatized doge maintained
with insulin noted that a constant early finding in all
of his 16 animals was an early increase in the amount of
fat in the liver. In the same year Connor (1938) em-
phasized the importance of prolonged fatty infiltration
of the liver in the development of cirrhosis in both
diabetes and chronic alcoholism. This same author a year
later published an article that cast more light on the
subject of cirrhosis of the liver than any other of 1its
kind. He stated, "Alcohol and the habits induced oy the
consumption of large amounts of alcohol are the most
important factors in the production of a fatty liver
which passes on in some cases to cirrhosis." To him it
seems evident that when two factors are operating, al-
cohol and starvation or alcohol. plus a protein-fat diet,
all of which cause a marked lowering of the respiratory
quotient of the hepatic cells, the liver will &ccumu-
late unoxidizable fat and the liver cells will be de-
prived of oxygen and nutrition. The liver becomes an un-

natural storehouse for fat and approaches, so far as
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oxygen-carbondioxide exchange is ‘concerned, the normal
fat storage tissue of the body, in which this is very low.
There is complete depletion of glycogen from the liver,
the absence of which renders it more susceptible to all
poisons of this nature.

Jolliffe and Jellinek (1942) complimented Connor
highly upon his observations and conclusions, and stated
that it is odd that these observations had not been made
before, because it has long been known that fatty liver
is one of the most common occurrences in chronic alcoho-
lic and estimated that it is porbably present in 75 per-
cent of patients with chronic aicoholism.

The primary etiologic importance of diet rather than
alcohol was subsequently indicated in 1940 when Chai-
koff, and Connor produced marked fibrosis and fatty in-
filtration of the liver in dogs fed a high fat, low
protein diet with supplements of "Cowgills" salt mix-
ture, bone ash and vitamin supplements in the form of
cod .1liver oil and rice bran concentrate. These find-
ings were also confirmed by Blumberg and Grady (1942)
who produced diffuse nodular cirrhosis in rats main-
tained for approximately 200 to 400 days on a stock
diet supplemented with 3 to 5 cc. of ether extracted
wheat germ oil. Similar observations were made by these

same authors in rats fed similarly with commercisal corn
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oil. Similar experiments were again produced by Chai-
koff, Eichorn, Connor and Entenman (194%) who produced
marked fatty infiltration and cirrhosis in dogs reciev-
ing 7 grams of lean meat and 10 gm. of lard per Kg. of
its initial body welght, and 1 to 5 gm. of bone ash
with each meal. Vitamins A and D were also supplemented.

Concomitantly, experiments began to be carried out
which would provide evidence that some vitamin defici-
ency was tne important etiological faector in the pro-
duction of cirrhosis of tne liver. As a result of this
8 tremendous amount of literature has accumulated in the
last few years concerning the relationship of vitaain
deficliencies to cirrhosis of the liver.

Gygorgy and Goldblatt (1939) in experiments on rats
kept on a basal diet deficlient in the Vitamin B conplex
and suppiemented with vitamin By and riboflavin, or with
vitamin Bl, riboflavin and vitamin B6 observed various
pathological changes in the liver. These changes were
characterized mainly by parenchymatous and fatty de-
generation, focal and massive necrosis, hyperemia and
hemorrhage and, in some, by perilobular and condemsation
fibrosis. They further found that the addition of yeast
or "Peters' eluate" (yeast extract) regularly prevented
these hepatic changes. From this they assumed that the

liver changes are of nutritional origin and should be
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correlated with deficiency in part of the nitamin Bj
complex. Rich and Hamilton (1940) observed diffuse
portal cirrhosis in rabbits deficient in parts of the
vitamin Bl, B2’ Bg, and nicotinic acid. They also em-
hasized that the animals that did not develop cirrhosis
were obtaining choline from yeast.

Cystine has been accredited with procuring cirrhosis
of the liver for some time. Curtis and Newberg (192T)
demonstrated that the addition of as 1ittle as 0.75
percent cystine to an 8 percent diet produced slowly
progessive interlobular necrosis in rats and larger
amounts causes a progressively greater injury (massive
hemorrhagic necrosis) in diminished intervals of time.
Similar findings were reported by Earle and Victor (1941)
who demonstrated that cystine fed to young albino rats
as 10 percent of their diet resulted in portal hemorr-
agic necrosis, fatty infiltration of hepatic cells in all
rats surviving the initial acute lesion and cirrhosis of
the liver in rats surviving more than two weeks. These
same investigators, in the follewing year varied their
diets considerably and then supplemented each with vary-
ing percentages of cystine and found that the patho-
genesis of the liver lesions are related to the pro-
portion of cystine in the diet but not to the amount of

cystine ingested. They also noted that high fat diets
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in the fo of 25 percent lard or cod liver oil have
some protective action for excess cystine, while butter
does not.

Another substance, choline, has been experimented
with considerably in the last few years and is, as will
be shown shertly, a lipotropic substance, i.e., it re-
moves fat from the liver cells.

Gyorgy and Goldblatt (1941 ) found necrosis and cir-
rhosis of the liver in rats fed, for 100 days or .more,

a diet devoid of Vitamin B complex, but gupplemented
with thiamine, riboflavin, pyrodoxine and pantothenic
acid. The diet was also low in protein (casein 10 per-
cent) and high in fat (lard 20 percent ). They found
that the addition of cystine to the diet increased the
liver damage, but choline reduced the incidence and
severity of the liver injury to a limited extent. Blum-
berg and Mcvollum (1941) using rats fed a high fat, low
protein dlet supplemented with the same vitamins as above
also produced marked cirrhosis of the liver. They also
observed that the addition of l-cystine to the diet did
not prevent the cirrhosis, but by adding 1 percent
choline hydrochloride to this diet the cirrhosis was pre-
vented. They further found that normal livers were se-~
cured by the combination with methionine, or even with

cystine. They presumed the beneficial action of chéline
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to be due to its lipotropic activity, and thus prevents
the long continued fatty infiltration which Connor (1939)
has emphasized as leading to cirrhosis. Daft, Sebrell
and Lillie (1941) observed a fairly rapid production of
liver cirrhosis in rats on a low protein, high fat diet
with added cystine; however, the addition of cheoline,
methionine and casein, singly or in combination pre-
vented the cirrhotic process.

Webster (1942) used betaine hydrochloride, a sub-
stance chemically related to choline, and found it to
be preventative against cirrhosis in rats fed on high
fat, low protein diets.

Lowrey, Daft, Sebrell, Ashburn and Lillie (1941)
demonstrated that vial therapy with choline or with
large amounts of casein can arrest the cirrhotic process
in rats as indicated by survival, improved general condi-
tion, regression of fatty changes, decrease in liver
size and improved appearance -of the liver cells.

Blumberg, Mackenzie and Seligson (1942) invest-
igated the effect of czsein level with a choline-def-
icient diet containing 70 percent fat. At a 10 percent
casein level all of the rats developed cirrhvsis, at 18
percent most of the rat snowed slight cirrhosis, while
at 24 percent cirrhosis was absent. Ten percent of yeast,

in a diet containing 10 percent of total protein, was
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alsc :zotective. Cirrhosis was produced in young rats
on a somewhat similar diet containing 7 percent casein,
20 percent fat, and 0.456 percent cystine. Prevention
was secured with 0.713 percent methionine. Methionine
was also protective in paires feedling experiments,
indicating that a difference in food consumption was
not an essential factor. Liver lipids were indreased in
the cirrhotic rats.

Gygory and Goldblatt (1942) observed rats maintain-
ed on a diet low in casein with & moderately high or
high content of fat and without choline regularly ex-
hibited hepatic injury (diffuse or focal necrosis and
cirrhosis) after between 100 and 150 days. Supplements
of cystine were found to have an aggravating effect on
the production of c¢irrhosis, whereas a supplement of
choline alone reduced the severity and the incidence
of hepatic injury, although not decisively. The combined
administration of cystine plus choline or of methionine
in adequated doses was found to be highly effective 1ln
preventing injury to the liver. They also noted that
choline, even when given in combination with liver ex-
tract, proved to be ineffective in the prevention of
hepatic injury.

Thus, so far, it has been almost unanimously ag-

reed upon that either choline or methionine definitely
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protects the liver against hepatic injury induced by
high fat and low protein diets, or with low fat, low
protein diets. Cystine alone will produce necrosis, but
when given in comblnation with choline or methionine

it has no deleterious effect upon the liver. However, as
we shall see shortly, these contensions have not pass-
ed without opposition.

Spellberg, Keeton and Ginsberg (1942) observed that
guniea plgs, placed on a diet containing approximately
20 percent fat, mostly in the form of butter, and
modified by the addition of 10 percent dessicated yeast,
showed severely fatty livers at necropsy. The fat con-
tent - of the liver was found to vary from 19 to 39 per-
cent of its total welght. They likewise found that these
animals recleving the yeast supplement developed hepatic
changes as easlly as those who '1d not recleve the yeast.
Furthermore, they found that neiltner choline or lipocaic
influenced the fatty changes in the animals waen these
were supplements to the dlets.

Himsworth and Glynn (1944) from their observations
on white "Wistar" rats introduced an entirely new con-
cept in regard to0 the production of cirrhesis by diet-
ary means. They have presented rather convincing evidence
that there can be two distinct lesions produced Dby

dietary deficiencies; naumely, massive hepatic necrosis
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These same investigators, in the same year,
published their results of a comparison of the effect
of the following substances on both a high fat and high
carbohydrate diet, each supplemented with 8 percent
yeast protein. (1) Each basic diet alone. (2) Basic
diet plus choline (4 mgm. per rat per day). (3) Basic
diet plus 8 percent casein. (4) Basic diet plus methio-
nine (in equivalent amounts to that found in 8 percent
casein). (5) Basic-diet plus cystine (equivalent to the
amount in the 8 percent casein diet). (7) Basic diet
plus cystine plus choline.

The results of these experiments showed that com-
plete protection against the development of massive
hepatic necrosis on either basic diet is given by in-
cluding 8 percent of casein in that diet or by adding
dl-methlionine in the amounts contained in that quantity
of casein. Cystine, in the amounts contained in an 8
percent casein diet, has no influence on the develop-
ment of the lesion, and methionine and cystine together
protect as effectively as methionine alone. Choline, in
supplements of 4 mg. per rat per day, gives no protec-
tion, and the effects of choline and cystine in com-
bination do not differ from those of elther alone.

From this they concluded that the protection afforded

by caseln can be adequately explained by the action of
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the methionine it contains.

Brunschwig, Nichols, Biegelo, and Miles (19345)
in experimenting with dogs subjected to chloroform anes-
thesia noted that protein molecules containing a suilf-
kydryl group when given in sufficient amounts protects
the liver against hepatic injury, ordinarily induced by
this anesthetic. Sodium thioglycollate was found to af-
ford rapid protective action against hepatic irjury and
they emphasized. the fact that this effect parallels that
observed with methionine, a sulfur contaipning amino acid.

Warren and Findley (1945) have published a list of
the lipotropic and antilipotropic substances known at
the present time and before concluding the results of
the literature that I have read pertaining to the animal
experimentation upon lipotropic substances I would like

to list them as they have.

Lipotropes Antilipotropes

raw pancreas cystine

lecithin cysteine

choline and derivatives homocysteine

betaine low protein high fat diet

casein cholesterol

tyrosine alcohol

methionine liver extract

lipocaic thiamine

cystine plus choline riboflavin

inositol pyridoxine

ethanolamine pantothenic acid
nicotinic acid
biotin
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Genercl Manageument of Portal Cirrhosis

A brief history of the old dietary regieme for
cirrhosis of the liver and the rationale for its use
hag been presented by Hoagland (1945), and he has sua-
marized it as follows: "Until the turn of the century,
the diets prescribed by most physicians for patients
with cirrhosls of the liver were genersally low in all
constituents. Carbohydrates were avoided because it was
felt that excessive intestinal fermentation might a-
rise, and prejudice the patient's clinical condition.
Moreover, diets high in carbohydrates gave rise to di-
arrhea in many patients with chronic liver disease,
thus providing another troublesome complications. Pro-
tein was avolded because it was believed that a damaged
liver should not be further eabarrassed by giving it
protein to metabolize. Fat, too, was avoided on the
baslis thkat it would stir up the bile and thus add an
additional load to the liver." He furthermore pointed
out a rather "glaring" inconsistency in this method of
therapy, in that magnesium sgulfate was prescribed at
the same time in order to promote biliary secretion and
drainage of the liver. Other rationale for these various
dietary restrictions were based on the knowlege of the

central role of the liver in the breakdown of the con-
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stituents of food, and the .-belief that the liver should
be "splinted", as 1t were, for the duration of the
disease,.

All of these older theories have been entirely a-
bandoned within the last few years, with the excep-
tion of the low fat diet, and these changes have been
brought about mainly through a better understanding of
the physiological functions of the liver in both
health and disease. Our actual knowledge of the hepatic
functions are still very meager, but much has been
learned within the last few years to justify our questio
ing the validity of these older theories.

Patek and Post (1941) were among the first to sub-
mit to the literatupre the results of treatment of cir-
rhosis of the liver by a highly nutritious diet supple-
mented with vitamin B concentrates. ln so doing, they
compared their results of 54 patients treated 1n this
manner with those of a control series of 386 patients.
They found that following the onset of ascites, 72 per-
cent of the treated series, as compared with 57 percent
of the controls, survived 6 months. At the end of the
first year, 57 percent of the treated series survived,
but only 39 percent of the controls. At the end of the
second year, 45 percent of the treated series, as com-

pared to 21 percent of the controls, were still alive.

(102)



In 2ddition to an increased period of survival, there
were signs of general bodily improvement and presump-
tive evidence of arrest of the disease process. In a
significant number of patients there was a disappearance
of ascites, edema, jJaundice and of vascular spiders.
Certain laboratory dats, such as the level 0f the serum
albumin and of the serum globulin, the Takata-Ara test,
cephalin flocculation test, and bromsulfalein dye test,
reflected corresponding improvement.

Their diet contained a moderate amount of protein
and fat. In addition to the protein of the diet (114 gm.)
the patients received 50 grams of powdered Brewer's yeast
daily, of which the protein content was about 50 percent.
They found no evidence of intolerance to fat in the
amounts given. The stools did not contain excessive fat.
Salt intake was restricted in patients with ascites and
edema to the extent of omitting a salt shaker from the
tray, and fluids were allowed up to 2,000 cc. per day.
in addition the patients generally received intra-~
muscular injections of concentrated liver extract, 5cc.
twice weekly, and of thiamin chloride, 5 mgm. daily.

They also tested the effect of the administration
of alcohol on four patients who before entering the
hospital gave a strong alcoholic background. On ad-

mission to the hospital they all presented varied de-
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grees o liver failure. After they had shown signs of
clinical improvement they were fed alcohol in addition
to the nutritious diet and vitamin B concentrates des-
cribed. Nine ounces of 40 percent alcohol were fed
daily as a "fruit juice tonic" for 6, 14 and 18 months
respectively. There was nc recurrence of their former
symptoms or signs, such as jaundice or ascites. The
bromgulfalein test, Takata-Ara test, and the serum pro-
teins showed no adverse changes. A fifth patient, a
former barkeeper who has resumed his former -trade, ad-
mits drinking 6 to 8 glasses of beer daily in the past
one and one half years since discharge from the hospital.

From this experiment they concluded that ecirrhosis
of the liver is not necessarily committed to a contin-
uous progressive course.

Fleming and Snell (1942) treated 50 patients with
a diet consisting of 350 to 500 grams of carbohydrate,
110 grams protein (chiefly of vegetable origin or dex
rived from milk and egg white) and approximately 50 grams
of fat. Vitamin supplements were employed in large doses,
such as usually, 30 minims of oleum percormorphum and
9 to 12 fluid ounces of orange Jjulce daily, 2 fluid
ounces of liver extract daily or 2cc. of liver extract
intramuscularly three times a week, two to four tablets
of brewer's yeast with each meal and 4 to 10 mgm. of

thiamine chloride daily, administered parenterally or
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by mouth. Nicotinic acid was also given in some of the
patients. The majority received glucose intravenously
while under treatment in the hospital.

Of the 50 patients treated in this manner, 22 per-
cent were free of ascites, or fluld was accumulating
so slowly that they might be considered as approaching
the state of compensation. This they found to be in-
distinct contrast to an earlier group of 150 patients
who they had treated by dluretic remedies as the prin-
cipal feature of therapy. In this latter group only 8
percent had recovered at the time thls report was sub-
mitted for publication.

Chaikin and Schwimmer (1945) treated and observed
112 patients with a highly nutritious diet and vitamin
supplements and made a comparative evaluation with 134
patients as a control, who had previously been treated
by diuretics, paracentesis and general supportive
measures. Of this latter group or control, 54 presented
evidence of asgclites. Of those that could be followed,
22 died within the first four months after admission,
12 died fourteen months later, and 10 were known to be
alive 23 months later. Fifty-three of tne 80 non-
ascltic patients with enlarged liver, recurrent attacks
of Jaundice and recurrent hemorrhages died in an average

of 9.3 months. Seven appeared in good health three and
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one half years after the diagnosis of cirrhosis was
made. Twenty of the patients could not be followed up.

In the group of 112 patients that were treated with
a high protein, high carbohydrate, low fat and mul-
tiple vitamin concentrates, 39 had ascites. Seven of the
39 could not be followed, and the clinical course of the
remaining 32 was carefully observed. Fifteen of the 32
died within three months after admission, which is
greater in percentage and shorter in duration than in
previous groups treated with the old regimen. Six died
with nine months and three within nineteen months. Eight
with nine months and three within nineteen months. Eight
lost  their ascites, their nutritional status improved
and at the time of this report seemed to be in good
health. Of the non-ascitic group, 47 patients were ob-
served during the perlod of three and one half years
and 21 were at that time, in good health. Eleven died
of hemorrhage, 5 of hepatic¢ insufficiency, and 10 had
recurrent attacks of Jjaundice with general state of
health not considered good.

From this it would seem that a high protein diet
with the addition of vitamin concentrsates influences,
favorable, the course of the disease since 8 patients
of 32 had lost *their ascites and seemed to be in good

health in comparison to 2 out of 44 with the old re-
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gimen. it was also shown that the results for the
highly nutritious regimen are more striking in the non-
ascitic group where 21 of 47 were apparently in good
health in comparison with 7 out of 60 with the old re-
glmen.

These investigators concluded, "While the new
therapeutic approach to cirrhosis offers a ray of hope;
the mortality rate is still high with either regimen,
particularly in the ascitic group." They further noted
that the best results were obtained in tne following
groups: (1) patients that weré admitted with large
livers which probably reépresented various degrees of
fatty degeneration without extensive periportal fibrosis,
(2) where multiple liver function tests showed deviation
from normal, and (3) where the clinical symptomatology
was vague and physical findingse equivocal, the so-call-
ed latent group.

Goldstein and Rosahn (1945) reported their results
" of treatment of four casges of severly decompensated
patients of cirrhosis of the liver by the use of high
protein, high carbohydrate, and low fat, supplements
with multiple vitamins, choline and isisitol. They found
that choline alone or in combination with inositol pro-
duced regression or complete disappearance of the symp-

toms and signs of all four patients. It appeared to them
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that the improvement was the result of the lipotropic
activity of these agents and not due to any regression
of the fibrotic liver changes.

The choline was administered orally in 6 gram
daily 4os s for several months, and evidence of toxi-
city was found. The same was true with inisitol. They
also emphasized that-inlsitol when given 1ln combina-
tion with choline does not inhibit the beneficial
effects of choline in therapy of cirrhosis, but may be
beneficial in that inlsitol tends to depress the desire
for alcoholic beverages in patients with "alcoholic"
cirrhosis.

Barker (1945) published the results of therapy,
using a high caloric, high protein, high carbohydrate
and low fat diet, supplemented with from.30 to 50 gm.
of brewer's yeast powder a day and polyvitamin capsules
in numbers sufficient to supply at least twice the esti-
mated normal adult requirement for the vitamins of
proven lmportance in human nutrition (vitamins A, C, D,,
thiamine, nicotinic acid and riboflavin), on four
patients with severely decompenstaed portal cirrhosis.
Where hemorrhagic phenomena were observed with prolonga-
tion of the prothrombin time, vitamin K was administered
either parenterally or orally along with bile salts to

promote its absorption. Intramuscular injections of
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crude liver extracts were glven in cases where macro-
cytlic anemia was present. Along with this each recleved
choline chloride, 1.5 grams a day, administered in the
form of a 10 percent elixir. Three of these four patients
recovered over a period ranging from three to 14 months.
Of these three, one of them underwent splenectomy, but
was continued on this diet and his post-operative

course was uneventful. The other one died following a
severe hematemesis.

From this he concluded that this type of therapy
1s the best that we have at the present time for the
treatment of portal cirrhosis.

Hoagland (1945) doubts that the rational treat-
ment of chronic diseases of the liver necessarily calls
for a diet which 1s extremely low in fat. In the first
place he thinks it 1s impracticable to give a diet
high in protein which at the same time contalins little
fat. Moreover, fats are rich sources of vitamins A, D,
and E, and certaln essential amino acids. Also, diets
which are axtremely low 1n fat are egually unpalatable
and unappetizing. Finally, there is 1little evidence
that diets with a moderate content of fat are preju-

dicial to patients with chronlic liver disease.
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Ad juvant Therapeutic seasures

Hoagland (1945) emphasized the fact that the
patient with cirrhosis of the liver should be restrict-
ed in their physical activity, and states this 1s evi-
dent from a consideration of elementary principles of
physiology. Moreover, it permits careful control of the
diet and medication to a degree not possible in the
ambulant patient.

Jollifee and Alport -(1945) have stressed that the
patient with cirrhosis should have intelligent, patient,
nursing care. He stated that most cirrhotics have poor
appetites and an aversion for food, making the con-
sumption of a full diet a real problem.

The treatment of patient with ascites often times
presents a rather perplexing problem to the clinitian.
Often, the ascitic fluid disappears following the in-
stitution of proper therapy, but in many cases 1t re-
mains, and causes the patient much discomfort and
distress. Diuretics, have, -and still are belng used by
some, but others believe them to be absolutely con-
traindicated.

Fleming and Snell (1942) stated that toxic react-

ions, consisting of diarrhea, fever and microscopic
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hematuria occur freguently following the use of 4i-
uretics, and the forced administration of such agents
in cases in which no immediate increase in urinary
output occurs often seems to precipitate the onset of
the fatal hepatorenal syndrome. The presence of a
marked degree of Jaundice, gastro-intestinal bleeding
and mental confusion 1is definitely a contraindication
to the use of diuretic agents and if they are used there
is always the possibility of increasing tne degree of
aclidosis among older patients who have wmoderate renal
insufficiency.

Ivy (1945) stated, "I seriously question whether
diuretics or purgatives should be used to counteract
ascites if their use can be avoided, because I should
suspect the former as being hepatotoxic, regardless
of statements to the contrary, and the latter as up-
setting an already disordered digestive tract. I should
prefer paracentesis, in the recumbent position if the
systolic blood pressure is low, to relive abdominal
distension. Bowel evacuations should, of course be well
regulated; perhaps the best agents for this purpose,
when required are bile salts and heavy magnesium oxide.

In contrast to these, Snell (1945) and Barker (1945)
both believe that paracentesis should be delayed and

diuretics should be used. Barker belleved .when ascites
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i1s present the daily fluld intake should be limited to
2,000 cc. and the salt intake moderately restricted to
the extent of permitting no salt on the tray. As a
diuretic he recommends 3 to 4 gm. of ammonium chloride
a day by mouth for several days, followed by one or
‘more intravenous injections of mercupurin, 1 to 3 cc.
at a time for one to three days in a row. This proceed-
ure can also be safely repeated at seven to ten day in-
tervals. When diuretic measures fall to accomplish ad-
equate relief from ascites, then paracentesis becomes
imperative. The intérvals between paracentesis can
best be gauged by the welght curve, the condition of
the abdomen, and the subjective status of the patient.
Snell likewlse suggested acid-producing salts and or-
ganic mercurials diuretics.

As has been seen before, a macrocytic hyperchromic
or microcytic anemia 1s not an uncommon finding in
pateints with cirrhosis of the liver. The treatment of
this has already been touched upon, but to no extent
other than to mention that liver extract 1s often given
as a supplement to the above standard dietary regimen.

Barker (1945) stated that the macrocytic anemia
occasionally responds to the oral or parenteral ad-
ministration of liver extract, but the response 1s not

nearly as encouraging as that seen with pernicious anem-—
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la. Likewise the secondary anemia seldom responds to
this therapy but requires 0.2 to 0.4 gm. of ferrous
sulfate after each meal. Transfusions of course become
necessary 1in those patients suffering large or prolonged
hemorrhages from ruptured varices.

Snell (1945) states that the anemia of liver
disease 1s especially refractory to treatment. It may
respond somewhat to the injection of liver extract and
to iron, but in general it is not much altered until
the liver itself regenerates. Yor this reason, trans-
fusion of blood must be relied on to maintain the
patient's hemoglobin until thé liver cells have re-

generated.
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Summary and Conclusions

The etiology of portal cirrhosis is completely
obscure. Alcohol has been incriminated with a great
deal of justice, but its exact role is still unknown.
It is probably due to the fact that the chronic alco-
holie develops marked anorexia; consequently, he fails
to eat and ultimately suffers from an avitaminosis,
plus a lack of specific foodstuffs that are normally
synthesized or matabolized in the healthy liver.

Chlorinated hydrocarbons are known to produce
cirrhosis of the liver, but the mechanism whereby
these chnages are produced is unknown. Their injurious
affects are dependent entirely upon the amount of hydro-
carbon on to which they were exposed, the duration of
exposure and the frequency to which the individual 1is
subjected to the toxic agent. Large toxic doses, re-
peated at frequent intervals results in marked fatty
degeneration to the hepatic cells and death ensues be-
fore cirrhoslis develops. Small exposures over long
periods of time first result in a fatty infiltration
of the hepatic cells and ultimately results in a d4if-
fuse perilobular fibrosis.

Bacteria and certain paracites are known to pro-

duce cirrhosis of the liver. In many instances specific
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bacteria have been isolated and cultured from the cir-
rhotic liver, suggesting either the possibility of a
direct inflammatory response to the bacteria or their
toxins. Eberthella typhosa, mycobacterium tuberculosis,
hemolytic and non-hemolytic streptococecl, treponema
pallidium and malarial paracites are freguently eluded
to as specific etiologlical factors.

Macroscopic examination of the cirrhotic liver at
necropsy may reveal absolutely nothing diagnostically.
Approximately one-half of the cirrhotic livers are re-
duced in size, but this is variable. The color depends
entirely upon the microscopic pathology, i.e. the 'a-
mount of congestion, blliary stasis, fibrosis, necrosis
and fat content present. Usually the smaller, atrophic
livers are literally studded with small nodules vary-
ing in size from less than a millimeter to more than
a centimeter in diameter.

The development of these pathological changes in
portal cirrhosis appear to be rather complex. The first
and most outstarding feature is the appearance of a
fatty infiltrate at the periphery of the lobules.

Simul taneously there is an infiltration of inflammatory
and phagocytic cells in response to the irritant. In the
event the etiological factor i1s removed these changes

may disappear completely, thus the process is at first
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reversible. If the etiological factor continues to
operate, there is soon an infiltration of perilobular
connective tissue. Eventually, the entire lobule is
not only completely surrounded, but also invaded by
connective tissue and the architectural patiern becomes
more distorted, the central vein is markedly compressed,
as well as the terminals of the hepatic artery and
biliary canalicules, at the periphery of the lobule.
Consequently, the pressure rises in the portal vein
which induces multiple patholeogical changes elsewhere
in the body. As the process continues there is a grad-
ual diminution of the less resistant parenchyma and
a progressive accumulation of the more durable sup-
portive stroma eventually leading to a small, hard,
nodular liver.

Microscopically, the picture seen depends upon
the degree to whiéh the cirrhotic process has pro-
grezsed. The basic histology remains unchanged. Out-
standing, is a diffuse fibrosis which, as can be seen
in the earlier stages, begins with a jypical perilob-
ular distribution but later it may progress to a point
where it cuts and invades the lobule in every direction
and the normal lobular architecture becomes completely
lost. The ecytoplasm of the cells show a pilcture of

cloudy swelling, fatty degeneration, focal necrosis, or
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hyaline degeneration all of which depends upon the de-
gree to which the cirrhotic process has extended. In-
flammatory cells likewise may be present, including
plasma cells, lymphocytes, or polymorphonucler leuco-
cytes. In other areas in the liver there may be seen

. simul taneously, evidence of regeneration as indicated
by a hyperplasia of hepatic cells containing many
mitotic figures.

The dilagnosis of portal cirrhosis is usually made
after a thorough evalu tion of the patient's symptoms
and physilcal signs. Laboratory data is helpful in
confirmation of hepatic injury, but this is usually
not required to establish the diagnosis of portal cir=~
rhosis. For thi reason I have constructed a chart
of the most cowmmon symptoms and physical signs from
th reports that were availsble in the l1iterature
that provi "ed these stastics. Obviously, one could
not secure -the resu ts of the same number of patients
for every symptom and sign, and for that reasvon I have
made a special column showing the number of patients
vhick were analyzed by the various investi ators, and
indicated the percentage of thls group that presented
that symptom or sign at scme time throughout the course
of the disease, The exact percentages hdve been cal-

culated 1n each instance.
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A;O . 0 f
Cases Symptoms and Signs Péercentage

704 |¥#Palpable Liver
1,307 Ascites
345 #Flatulence
561 #Anorexia
844 |#Edema _
789 |*Loss in Weight
1,735 #Jaundice
464 |%#Cutaneous Angiomata
866 #Palpable Spleen
696 #Abdominal Pain
457 |#Nauses and Vomiting
'538 Fever
619 Urinary Disturbances
712 #Hemorrholds
569 |#Change in Bowel Habits
534 |#Hemorrhagic Phenomena®#
1,390 #*Hematemesis .
619 Cardio-respiratory Signs
697 | Hydrothorax -

© /o0 2 3o g8 50 (* Po JO %o

# Frequently the earliest .1anifestations of cirrrosis.
#% Includes epistaxlis, gingival bleeding and purpura.

There is no known single laboratory proceedure by
which one can make a diagnosis of cirrhosis of the liver,
and for this reason several proceedures are necessary
before much information is to be gained. In my estimation
the laboratory tests to be employed in cirrhosis of the
liver may well then be selected with a five-fold purpose:
(1) to aid in establishing the diagnosis; (2) to deter-
mine the degree to which the cirrhotic process has advanc-

ed. (3) to determine the progress or recovery of the
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of the hepatic injury in response to therapy; (4) to
employ tests which are practically feasible with regard
to technical d:tail, suitability to the individual
patlent, and economy of materials and sources of error
inherent in the proceedures; (5) to provide information
as to specific therapy needed by the particular patient
at hand.

With the above stateuments in mind, the laboratory
proceedures that I would pursue in the care of a patient
with cirrhosos of the liver, and the respective order
in which these tests woudd be made, are as follows:

(1) Complete blood coupt and serology. From this
one can detect the presenc. of ny anemic condition, =nd
if so, the type of anemia present. This is of the ut-
most importance from the standpoint of therapy. Like-
wise, if the serology 1is positiv treatment should .e
directed toward its _radicstion as soon as possible.

Any marked leucocytvsis may lead one to uncover some

other obscured inflammatory condition that may be present;
however, it must be kept in wmind th t th re is frequent-
ly present a leucocytosis for which there can be found

no apparent cause.

(2) Urinalysis. The findings of albuminuria and
casts in the urine, along with other sy ptoms of cirrhosis

ald in the confirmation of the diagnosis. Likewlss,
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one may also discov.r evidence of kidney dise se, as
would b indicated by the above two findings plus the

the presenc. of red blood cells and numerous pus cells.
Any of these findings would be suggestive of kidney
pathology, and would certainly provide evidence that
would make the use of diuretics ablolutely contr indicat-
ed, especially mercurials of any itype.

(3) Determination of the total serum proteins and
the ratio of tine albumin fraction to the globulin fract-
ion of the serum. This is very: liamportant from the stand-
point of both therapy and extent of the hepatic injury.

(4) Determination of the icteric indexa This is
a very simple test, inexpensive, and provides adeguate
information c:ncerning whether the patient is jaundiced
or not. BSince the degree of jaundice is one o the best
criteria for determining the prognosis of the patient,
and since the jaundice usually disappears as the hepatic
cells regenerate, frequent repitition of this test is
advisable,

(5) Determination of the prothrombin time. This
is an excellent test to use and absolutely essential,
particulariy in respect to ther py. Many obscure hemorr-
hagic tendencies can frequently be controlled if one
knows tne prothrombin tlme is greatly prolonged. The
test is very easy to perform, of iittle inconvenience to

the patient and unexpensive.
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(6) Cephalin-Cholesterol flocculation test. It
was shown that this is seemingly the most efficient lab-
oratory test at the present time for the detection of
diffuse parenchymal liver damage; therefore, its value
lies mostly in the aid to early diagnosis and following
the response to therapy. The test is simple to perfora,
but it takes about 24 hours for the test to be completed.

(7) Determination of the cholesterocl esters.

This test is apparently equal to the cephalin-cholesterol
flocculation test, and provides confirmation of that test.
It does have the dlsadvantage in that the proceedure for
carrying out the test is quite lenghty /and requires a pre-
liminary 4 termination of the total serum cholesterol.

The treatment of a patient with cirrhoesis of the
liver 1s usually a long tedious process. The patient
should be hospitalized immediately and given the vest of.
nursing care. Following this attention should be dir-
ected toward the restoration of the normal physioclog=-
ical processis in the body. In the event the patient
is markedly anemic, he should be transfused repeatedly
with whele blood until his blood courit is within normal
range. Following this, iron, in the form of enteric
coated ferrous sulfa'e tablets should be given to main-
tain this normsl level. In the event a hyperchromic

macrocytic anemia is present, 1 to 3 cc. of crude liver
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extract should be given psrenterally three times weekly
until definite response is elicited. It is usu:lly
found that any anemia seen with cirrhosis of the liver
is quite refractory to treatment, and too much should
no: be expected from this therapy. In the event the
serum proteins are low, plasma or parenter lly admin-
isterid amino acids should be given immediately. This
serves not only to restore the serum proteins to normal,
but frequently results in marked diuresis and disapp-
earance .of edema and ascitic fluid if present. Here
again we have a condition that is very refractory to
treatment, but every possible effort shoald be attempt-
ed to restore their normal levels. +«here the patients
exhibit bleeding tendencies and the prothrombin time is
prolonged, vitamin K should be  iven parenterally. Any
evidence of secondary infection should be given its
immediate specific therapy.

Throughout this time the patient should have Deen
placed on a highly nutritious diet, rich in proteins and
carbohydrates, but relatively low in fat. This diet
should be supplemented witu vitamins A, D, thiamine
hydrochloride, niacin; pyrodoxine and riboflavian. Lipo-
tropic substances should ke used, but with caution.

In my estimation, these subistances are being used too

promiscuously. It has been shown that yeast and choline
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when given alone are strongly lipotropic and have even
produced hepatic necrosis when .iven in conjunction
with a low protein, low carbohydr te, and high fat diet.
It seems very loglical to assume that the early fatty
infiltration seen in c¢irrhosis is a protective mechanism
for the hepatic cells. Now by giving these strong lipo-
tropes, the fat immediately disappears from the liver
and this protective mechranism is lost and the hep-tic
cells suffer. It likewise seems logical to assume that
if this action were deliyed wrtil the liver once again
has its glycogen and amino acid stores re-esztablished,
and other physiological processes restored to normal,
the removal of this liver fat would anot r.sult in this
damage to the hepatic cells.

Evidence for this is seen where wmethionine has been
used in the treatment and prevention of hepatic necrosis
and cirrhosis. Methionmine is one of the weaker lipo-
tropic substances known at the present time, yet ex-
perimentslly it seems to be the most effective in pro-
tecting against the cirrhotic changes. The cost of ueth-
ionine is too outlandlsh to permit its administration
as sueh, but casein, relatively rich in met :lonine is
not, and hence o fers an adequate source.

Further evidence for this is also supplied hen one

considers the fact that cystine alone is known to produce
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necrosis nd cirrhosis of 'he liver, not by its lipo-
tropic ction, but by its antilipotropic action. Yet
when this substance hss been given in combination with
choline or yeast, it afforded complete protection to tue
hep tic cells. This suggested to me that the cystine
may have a buffering action when given in conjunction
-with eith of these two strongly lipotropic substances.

For these reasong my choice of lipotropic substances
would be either 'n abundant supply of eassein, or choline
chloride given in conjunction with ¢ystine. Adeguate
amount of these substanc:s would be provided y giving
2.0 grams of each substance daily divided into three
doses.

In the presence or ascites flulds should be restrict-
ed to a maximum of 2,000 cc. per day, and the salt in-
take limited to the extent of not including a salt shak-
er on the tray. If ascites and edemsa still persists
after the above diet has b en well established, it would
be necessary to resort to diuretics. Acid producing salts,
such as ammonium chloride, should be given in dosages of
one gram four tilmes daily. In the event these prove
to be ineffective and there is no renal damage organic
mercurial diuretics may also be used. when this fails,
it is necessary to resort to abdominal paracentesis,

Recent reports indicate that this wethod of therapy

is fur superior to older methods; however, this method
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seems to be effective where there are no other marked
changes in the liver other than fatty infiltration,
producing hep tomegaly. Where the liver has lecome msrk-
edly infiltrated with connective tissue and reduced in
size s a r sult of the contraction of thlis scar tissue,
all types of therapy seem futile.

In my opinion there will never be any pharm-colog-
ical product that will cause a regression of the cirrhotic
process in the liver after these advanced changes have
appeared. If there were suchia substance that would
remove this connective tissue from the liver, it would
undoubtedly endanger the integrity of the connective

tissue elsewhere in the body.

FINIS
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