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FOREWORD

Tlus worthwhile treatise on the liver has esolved primarily
through clinical obsernation The author and s associates found
l]wmseI\es confronted by a wide assortment of hepatie dlscrdcrs
and were prompt to org: m their a
patient study which 1s regarded by many as a model of its kind
A matural sequence of this painstaling enterprise was an ever-
mereasing mterest i the broader aspects of hepatic physiology
and in the pathogenesis of hver disease Their over-all conclusions
are presented here in simple concise language No one without
a broad, sound background could have attamned such clanty with
bresity It 1s cifficult indeed to comprehend the countless in-
tricacies of the liver at work It 1s even more challenging to select
from a nebulous mass of factual and mythical teachings the
concepts which are of greatest use to others m viewing a difficult
subject m perspective

FrankLin M Hancer, MD






PREFACE

This monograph is intended to provide a concise, current
guide to the practicing physician who is faced with an increasing
number of patients with hepatic disease Many of the reported
abservations were made possible by a coordinated bospital and
out-patient program for long-term evaluatton of patients with Iner
disease at the Jersey City Medical Center. The conclusions drawn
are based on results of chinical research and expeniences m drag-
nosis and t of one th d ive paticuts hos-
pitalized with vanous hepatic disorders.

These studies have led to a composite approach to hver disease,
based on the ability to determine ctiology, chnrcal status, bio-
chemical functional reserve, and hustopathology in vivo Denwved
data have been used in this presentation to acquaint the reader
with the sigmfi and pathophystologi isms respon-
stble for common clinical features of hiver disease, proper choice
and value of hiver function tests, techmques, mdieations, comph-
cations, and therapeutic value of Iner biopsy, and with a spearfic
program for management of common diseases of the liver and
therr comphcations, .

While the author alone must accept responsibihity for the mate-
nal presented, this book would not have been possible without

. b1 e SN

tha wud e

Earl J Halligan, Felix Traugott, and the members of the attend-

mg, resident, and laboratory staffs of the Jersey City Medical
0



xin PREFACE

Center who gave so unselfishly of their time in the research pro-
gram Special thanks are extended to Miss Eileen Quirk for her
industry and patience in helping to prepare and edit the manu-
seript

Expressed opinions have been greatly influenced by an oppor-
tumty to study evperimental liver mjury at the Banting-Best
Department of Medical Research, University of Toronto, during
the tenure of an A. Blame Brower Travelng Fellowship of the
Amencan College of Physicians The manuseript was completed
while the author was serving as a staff officer at the U.S. Naval
Hosputal, St Albans, Long Island, New York. It reflects concepts
developed during this period through chmeal conferences, dis-
cusstions m pathology, and pamcxpahon in basic mvestigations
which involved radi T 3} , hepatic vein cathetanzation,
tissue culture experiments, and hormone assays

Although 1ts contents evolved over a period of several years,
this monograph only became a reality under the expert guidance
of Mr Paul B. Hoeber and lus staff After the manuscript was
complete, it was decided that its value as an educational medim
would be greatly enhanced by repioduction of color photographs
available from lectures and scentific extubits. This was made
possible by a grant from Wallace and Tiernan, Inc, Belleville,
New Jersey.

C.ML



Practical Diagnosis

and Treatment of

LIVER DISEASE






A
COMPOSITE
APPROACH

THE RELATIVE value of clmeal, biochemical, and histologie
studhes of the liver has been the subyect of constderable discussion
Many workers suggest chnscal apprassal provides the most valu-
able wformation, while others emphasize the need for biochemical
and anatenue studies Data From 1000 consecutive patients with
Iner disease receiving a composite of these studies in the Jersey
City Medical Center have been reviewed to cvaluate the use-
fulness of indwidual methods 1 practice The results mdicate
that a composite approach with senal evaluation of clcal,
brochemical, and histaloge status s \m;ﬂ) supenor to any speaific
method of study, and greatly smpr an rapeut:
pesspectne n the patient with liver disease

The smportance of a composite approach in the patient with
hver disease is demonstrated by the frequent lack of correlation
of avalable studies Although a complete evaluaton of every
patient 15 not needed, the clmcian should have a clear concept
of what each study, sf performed. should show In addution to a
knowledge of chmical and laboraton abnormalties winch ac-
company vanous hepatic disorders, proper use of eurrent study
methods 55 based on an understanding of the physiology, bio-
chemsstry, and anatomy of the normal and the diseased Iver,

1




2 LIVER DISEASE

MORPHOLOGIC CONSIDERATIONS

The hiver 18 the largest gland in the body In healthy adults,
1 weighs 1360-1700 gm and camgprises about 3~4% of the total
body wesght, It is derrved from an evagmation of the primitive
foregut in the form of a compound tubular gland. The adult liver
conssts of & right and left Jobe Qn the posteriorinferior surface of
the right lobe there arc two smaller lobes, the candate and quad-
rate This organ 15 attached to the duaphrgm and anterior ab.
doruaal wall by the faletform, triangular, and cargnary ligaments;
and to the gastromtestinal tract by the hepatogastric and hepata-
duodenal higaments. It 1s enveloped by & thin sheath of ccllular
tissue (Ghsson’s capsule) which contains blood vessels, lym-
phatics, and nerve hbers

The perenchymal cell forms the principal unit of the liver.
This cell may vary in shape but at is usnally polygenal and has
SI1X Or more bl))'[ﬂces 50 armngcd as to prav)de maxmum E‘,\'PUSH!‘G
0 adjacent vascular channels The normal hver cell contams a
single vesicular nuclens which bas prominent nuclecli and small
chromatie dots composed pred ntly of nucleo Cyto-
plasm consists of mitochandna, microsomes, Golga bodics, and
ather structures responsible for cellular work. There 1s eytoplasmic
basophiha (ergastoplasm) duse ta pentose nucleic acids. Histologic
appearance of the cytoplasm depends upon the relative content

- of fat, glycogen, protein, iron, vitamin A, phosphatase, esterase,
and other substances. The actiwsty of the hiver cell is determined
hy the relatsve proportion of these materials which are organized
through metabohe systems entrenched in enzymes and co-
enzymes {1}

Liver cells are arranged in plates of one cell thickness which
surround an frregular labyrmtiune cavity (2} Sinusords occur
Detween the hepatie plates, and are separated f’mm the hver ce:.lls
by a potentil tissue space {space of Dissé} Kupller cells, which
are the reticuloendothelial cells of the lwwer, are attached to the
walls of the smusoids Bile capllaries are found in grooves be-
tween the liver cells. These form a nebwork which empties into
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4 UVER DISEASE

cholangiales. Parenchymal cells he between the vascular bed
and biliary tract and mamtain a constant interchange with these
two svstems

Aggregates of hver cells form microscopic lobules. The ana-

Fic 2. The hepatic acnus (Rappaport) constructed from perfusion
expenments. The human hiver dsffers in that the area around the portal
tnad 1s also supphed by Lranches of the portal vem, hepahc artery
and bile duct CV., central vem, P§, portal systera The numbers
1, 2, 3, and letters A, B, C, designate oreas 1n relation to the acinus.
(Rappaport, Barowv, Lougheed, and Lotto Anat Rec, 219 11,1951 }

tamic lobule consists of a central vein, liver cells, and the portal
triad. The portal triad contams branches of the hepatic artery,
portal vein, bile ducts, and lymph channels and is surrounded
by the tissue space of Mall (Fig, 1). Functionally, the center
of the hepatic lobule is the area of the terminal braaches
of the portal vein, hepatic artery, and hile duct (3). Here the
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major metabolic processes are performed. There 15 a progressive
decrease in ovygen and an increased susceptibihity to mjury as
one gets farther from this area (Fig 2)

Hepatic blood fow m man ranges between 1085 and 1845
ml.'minute. The portal vem and hepatic artery bring blood to
the Iner, the amount suppled by each vessel depending upon
functional requirements The lis er may be supported by collateral
crrculation as demonstrated by chinical expertences with hgation
of the hepatic artery or portal ven. Normally, two thirds to
three fourths of the blood 1s supphed by the portal vein which
carmes most of the absorbed food assimilated by the lner The
pressure n the portal vemn 1s normally 100-120 mm H,O Blood
from the splenic, gastric, and mfenor mesenteric vemns 1s carned
prinepally to the left lobe, and blood from the small bowel and
nght colon 15 carried mainly to the nght lobe of the Iner
Digestion, exercise, and mcreased metabolic activities accelerate
portal blood flow The selectne distnbution of portal blood
causes localization of Iner abscesses In experimental animals,
decreased portal blood flow 1s accompamed by atrophy, and
an mcrease 1s associated wath hypertrophy of the liver (4)

Most of the blood-bome oqygen 15 supplied by the hepatic
artery, branches of which enter the portal canal and the hver
lobule Hepatic artery pressure 1s approumately 120 mm Hg
This vessel supplies 40-60 per cent of the oxygen of the Iver
although 1t may contribute only 1040 per cent of the total blood
flow Branches of the hepatic artery and portal vemn empty
mto the simusoids either together or independently There may
be a commumecation between smaller branches of the portal
vein and hepatic artery while each continues 1its independent
course, or they may join to form a common channel. Blood leaves
the liver by the hepatic vemns which are formed from the central
vems, and empty mto the mfenor vena cava Transillummation
studies in man and ammals suggest that there is a vanation in
blood flow 1n different areas of the lobule Visualized sinusords
may show transition from complete circulatory mactvity to full
actvity (5).

Intralobular bile capillares lead to intralobular, mterlobular,
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A COMPOSITE APPROACH 7

and finally sublobular bile ducts The sublobular duets empty
into the nght and left extrahepatic ducts which unite to form
the hepatic duct The hepatic duct joins the cystic duct and
forms the common Inle duct which opens into the duodenum at
the ampulla of Vater Normally, the Inver secretes 500-1000 m]
of bile nto the bihary tree over a 24-hour period Bile serves as
an excretory vehicle for many substances It consists of bile
pigments, bile salts, bile acids, lecathin, cholesterol, morgame
salts, and water Bile formation 1s increased with an increment
in hepatic blood flow, mtravenous bile acids, splanchnisectomy,
vagal stmulation, mgestion of protem or fats, and admustration
of choleretics which meclude secretn, salicylates, cinchophen,
pilocarpine, histamine, and acetyleholine

Hydrochloreties, the most effectine of which 1s dehydrocholic
acid (an oudation product of cholic acid) enhance bile flow by
increasing the volume of Inle to a greater extent than solds (6).

The nerve supply of the Iner consists of the hepatic and
phreme plexuses (Fig 3) There 15 an antenior hepatic plexus
made up of sympat} postgangl fibers ong m the
Jeft celac ganglion and preganglionic fibers from T, to Ty, A
postertor hepatic plexus consists of postgangliome fibers from the
nght celiae ganghon and preganghonic fibers from T, to T,
jomed by preganglione fibers from the nght abdommal branch
of the left vagus These nerves ramify through the hver with
the hepatic artery and bile ducts The hepatic capsule and the
coronary and faleiform hgaments have afferent fibers which enter
the phrenic plevus (7) Distention of the hepatic capsule, tension
on hepatic ligaments, or inflammation of the hepatic parenchyma
stimulate pain responses

Lymphatic channels form an extensive network 1 the hepatic
capsule and the portal tracts Lvmph vessels appear withn the
walls of the bile ducts Periportal lymphaties dram toward the
hilar area and empty mto the thoracic duct It has been estimated
that the equn alent of 70-207 per cent of total esrculating plasma
protems pass through the Iymphatics of the liver in 23 hours
Hepatic lymphatics contnbute approvimately one fourth to one
half of the total volume of lymph n the thoracte duct The
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protem content of hepatic lymph is five sisths that of blood
plasma, sugar and chloride content 15 higher than that of plasma.
Food, exercsse, and venous con gestion merease hraph fawe

PHYSIOLOGY

The hver 15 essential for the metabolism of bile, carboly drates,
protems, and fats, detovication, storage of metabolites, blood,
and water, and manufacture of matesals necessary for coagnla-
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tion and ervthropoiesis Bile pigments which represent waste
products of hemoglobin and myoglobin are produced by the
reticuloendothelial system and carned to the hver where bilirubin
1s detached from globin (8) Bule salts and bile acids are manu-
factured by the lier cells and evereted into the biliary passages.
They help emulstfy fat by Jowerng swface tension, activate
enzymes which digest fat, and make fatty acids water-soluble,
Ths latter achon 1s important for absorption of fat-soluble Vita-
mins. Bile salts also exert an antibactenal effect, and act as

choleretics. .
The hver is the venter of carbohydmte, protein, and fat



A COMPOSITE APPROACH 14

metabolism (Fig 4), and 1, theiefore, the prmarpal site of the
release and orgamzation of body energy resources nvolving
phosphorylation and other enzyme systems (1} This organ
stores caibohydrate, 1 the mam site of glyconcogeness from
protem and fat, and regulates blood sugar level by processes of
synthesis of glycogen and breakdown of glycogen to glucose (9)
Albumm, globulms, fibrmogen, and prothrombin are synthesized,
mitrogen 1s stored, d 1on and trans. ion of amino
acids carned out, and urea produced from ammoma in the
Twer (10). Fatty acds ae elaborated, owndized, and phos-
phorylated, and ketone bodres are formed from fats and protemn
in this organ It 1s the site of production and regulation of serum
cholesterol which 1s the precursor of cholic acid, progesterone,
and other steroid hormones (11)

Detoxification 15 2 major function of the hver. Substances which
are potentially harmful to the body are excreted mto the biliary
system, destioyed by hepatic parenchymal cells, conjugated wath
glycurome acid, ammo acids, acetate, sulfate, ete, or temporarly
combmed with hepatic protoplasm and slowly released The
Tiver serves as a depot for a vaniety of substances including vita-
mins B complex, A, D, B,,, copper, ron, potassium, manganese,
zine, and cobalt Blood and water are temporanly stored n this
organ and slowly released for circulation The hver is the site
of production of the prothrombin complex ncluding its precursors
and actvators, the activators of the thromboplastin comple,
and fibrinogen which mamtain normal hemostasis It also stores
heparm and produces antithrombun and ats analogues which help
maintamn blood fmdity

Symptoms and signs of hepatic disease are related to farlure of
normal physiologic activities In hepatic msufficiency jaundice 15
related to abnormal bilirubin metabolism Ease of fatigue, hypo-
glvcemua, or hypeiglycemia may 1esult from a disturbance 1n
carbohydrate metabohsm Perverted protein metabolsm 1s mani-
fested by hypoatburmnemia, ammonum tovieity, or decreased
antibody activity Hypercholesterolemra leads to xanthomatosis,

d d prod of ¥ 1c el causes bleeding ten-
dences, and falure to conjugate estrogen results in menstrual
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profein content of hepatic lymph 15 five sixths that of blood
plastoa; sugar and chlonde content 1s higher than that of plasma.
Faod, exercise, and venows congestion inerease lymph flow,

PHYSIOLOGY

The hwver is essential for the metabolism of bile, carbobydrates,
proteins, and fats, detowseation, storage of metabolites, blood,
and water, and mamifacture of matepals necessary for coagula-
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tont and crythropoiesis. Bile pigments which represent waste
products of hemoglobin and myoglobmn are produced by the
seticuloendothelial system and camed to the liver where bilsubin
is detached from globm (8} Iule salts and bile acuds are mane-
factured by the hver cells and excreted into the biliary passages.
They help emulsify fat by lowenng surface tension, actiiate
enzymes which digest fat, and make fotty scids water-soluble
This atter achion is important for absorption of fat-soluble vita-
mins Bile salts ako exert an anbbactenal effect, and act as

choleretics. )
The hver is the center of carbohydrate, peotein, and fat
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ultimate pathologic changes When the necrotic process is in the
foreground, marked evidence of hepatic msufficiency is present
Hepatic fibrosis results from proliferation of connective tissue
and/or condensation of reticular stroma, and often leads to slow
deterioration of hepatic funchonal reserve by mterfermg with the
normal blood supply and bile dramnage Proliferation of liver cells,
bile ducts, and Kupffer cells may prove harmful for they distort
normal lobular architectme and occasionally serve as the site of
orign of neoplasia

TECHNICS OF A COMPOSITE DIAGNOSIS

When clmical or laboratory findings mdicate the presence of
liver disease, the physician must first determine 1ts cause (13)
The etiology of liver disease 15 usually established by history and
physical exammation, but occasionally 1t 1s necessary to perform
other studies The major contributing cause n the series of 1000
Ppatients with hepatic disorders studied in the Jersey City Medical
Center was nutntional deficiency or metabolic errors m 680, -
fectious and tovic agents m 100, exrculatory congestion or anova
m 120, mal 1n 70, and 11, conditions in 30

Physical exammation provides information on hver size, texture,
and tenderness It 15 important to nate the presence or absence
of jaundice, spider angomas, hormonal disturbances, spleno-
megaly, fluid retention, hepatic fetor, and mental changes Gen-
eral laboratory tests should mclude a chest x-ray, unnalysis, red
blood cell count, white blood cell differential, serologic test for
syphilis, blood sugar, and blood urea mtrogen Special procedures
may be required such as gastromtestmal t-rays, esophagoscopy,
hepatic vein cathetenization, and bacter wologic, hormonal, hema-
tologic, or electrolyte studies

With gastromtestinal hemorrhage, an esophagram 15 desirable
for the diagnosis of esophageal varices A gastromtestmal series
and barium enema are sometimes required to rule out bleeding
from concurrent disease Esophagoscopy facilitates detection of
esophageal varices and permits estunation of venous pressure
through a manometric device mtroduced into an accessible varrc
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nregulanities, gynecomastia, or testicular atrophy, Disturbance n
hepatic regulation of fluid and clectrolytes may be responsible for
edema, dehydration, or acid-basc mmbalance

PATHOGENESIS OF LIVER DISEASE

There are four basic causes of liver mjury, each of which pro-
duces sumilar clinreal, biochemical, and morphologic changes in

TOXIC AND INFECTIVE AGENTS

PASSIVE CONGEST 10N e—————3» NUTRITIONAL DEFICIENCY

BILIARY OBSTRUCTION

LIVER CELL NECROS|S ommmmm————ams FATTY LIVER

INFLAMMATORY REACTION

FIBROBLASTIC TRANSFORMATION

HEPATIC FIBROSIS

Fic 5 Pathogenes:s of Iner disease

the end stages (12) Nutritional deficiency and metabolic dis-
tarbances, noxious factors, biliary obstruction and infection, and
ciroulatory congestion or anovia may all eventually lead to death
of parenchymﬂl cells, inflammation, increased fibroblastic activity,
Twer cell regeneration, and bile duct proliferation (Fig 5) The

degree of injury and host resistance are the major determinants of
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clty, Liver function tests help to dfferentiate the cause of
jaundice, determme the activity of hepatic damage, permit ob-
jective following of the course of ler ijury, and fumish a basis
for treatment. Avaiable tests can be classified mto those which
measure excretory capacsty, those which assay metabolic fune-
tion, and those which reflect actnaty of a pathologic process.
Al tests attempt to quantitate the functional state of wtegrated
enzymatic activity which ss mfluenced by the vigor and mass of
hepatic 3 hyma, avalability of speathe balites, cellular
oxygen supply, and presence or absence of factors that enhance
or depress specific enzymes (15).

None of the currently avmlable Iner funchon tests 1s speafie,
and each depends upon the functional wtegnty of extrahepatic
tissue, Thus, the bromsulfalem test v sbnormal with sheck or
cirewlatory congestion, the serum bilirubm may be abnormal due
to ncreased red blood cell destruction m hemolytie disease, the
serum alkahne phosphatase 1s increased with growth and primary
diseases of the bone, the total cholestesol 5s elevated mn nephross,
pregnancy, disbetes, and primary hipid distusbances, and 15 de-
creased m starvatwon, hyperthyroichsm, and chronie debditatmg
chiseases, serom gl oxak 1c 15 elevated m
acute njuary of the my ocardwm, skeletal muscle, bram, or kidney
A vanety of systerme diseases are p d by at of
plasma protein, the flocculation tests, unne coproporphymn,
choline esterase, and glycogen storage capacity Likewrse,
cholesterol esterfication, hippuric aeid synthesss, and prothrombin
prod are wfl | by nonhepatic pr )

Choice of bioct ! tests depends upon the mf de-
sied by the chmician. They are of greatest value when performed
senally in followwng the progsess of 4 pathologic process There
is frequently no ek hip between bioch 1 and other
findings in random studies, however, comparatne sequential ob-
servations permit good correlation m most patients Evaluaton
of factors infl g the effect af hver function tests m
dagrosis demonstrates the merit of selecting bioehermeal tests
which measure different aspects of functional resesve (16) An
attempt has been made to grade seventy of biochemical dys-
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Catheterrzation of the hepatic veins to determine the wedged
bepatic vem pressure may be helpful in establishing the degree
of partal hypertension and assessing the need for surgical therapy
for esophapeal vances, Cholecystography is valuable when symp-
toms suggest galibladder dysfunction, and is useful as a routine
pracedure m older patients with liver disease because of the high
incidence of gallstones and their potential complications,

Bacterologic and logic studies are desirable on patients
with hepatic disease due to fections agents. 1t is important to
identify the virus, rickettsia, bacteria, protozoa, or fungus which
is responsible for hver injury. This may be done by direct
bactenologic techmes or with the aid of complement fivation
tests, agglutmation studies, or skin tests Use of specific chemo-
therapy or antibioties depends upon wentification of the etiologic
agent Toxcologic study 15 desirable when a chemical, drug, or
heavy metal ss thought to be the offending agent in Jiver cell
injury.

Endocnnologic disturbances may be prominent and often neces-
sitate additional laboratory stuches Hormonal assays are required
for complete evaluation of menstrual abnormalities, impotence,
gvnecomastia, vinbsm, or symptoms of adrenal dysfunction,
Hematologic mvestigation 1s necessary with anemia or bleeding
tendency It is essential to determine the cause and type of
anerma This requires study of penpheral blood and often in-
volves bone marrow examination, red blood cell survival studies,
etc The clotting time, Lleeding time, capillary fragility, pro-
i bin time, prothromt ption time, platelet count,
and measures of specific substances essential to clotting should
be investigated in patients with a bleedmg tendency. Proper
therapy m ed patients is facilitated by knowledge of
flnid and electrolyte content of the cells as well as interstitial
and plasma compartments.

Biachemical liver function tests contribute greatly to diagnosis
and treatment if employed as an adjunct to clinical and histologic
studies Many different tests have been proposed to mensure
varying aspects of liver function (J4). Tests should be those
which can be readily performed and interpreted without diffi-




A COMPOSITE APPROACH 13

culty. Laver function tests help to differentiate the cause of
jaundice, determme the activity of hepatic damage; permit ob-
jectwve followng of the course of Iner mjury; and furnish a basis
for treatment Available tests can be clasaified mto those which
measure excretory capacity, those which assay metabohie func-
tion, and those which reflect activity of a pathologic process.
All tests attempt to quantitate the functional state of integrated
enzymatic activity which is influenced by the vigor and mass of
hepatic parenchyma, availability of specific metabolites, cellular
oxygen supply, and presence or absence of factors that enhance
or depress specific enzymes (15).

None of the currently available lner function tests 15 speaific,
and each depends upon the functional integrity of extrahepatic
tissue. Thus, the bromsulfalein test 15 abnormal with shock or
circulatory congestion; the serum bilirubin may be abnormal due
to increased red blood cell destruction in hemolytic discase, the
serum alkalme phosphatase 1s increased with growth and primary
diseases of the bone, the total cholesterol 1s elevated 1 nephrosis,
pregnancy, diabetes, and primary lipid disturbances, and 15 de-
creased in starvation, hyperthyroidism, and chronic debilitating
diseases, serum gl \! 1C i 1s elevated m
acute injury of the myocardium, skeletal muscle, brain, or kidney.
A vanety of diseases are 7 d by all of
plasma protemn, the flocculation tests, urme coproporphyrin,
choline esterase, and glycogen storage capacity, Likewise,
cholesterol esterfication, lippunic acid synthesis, and prothrombin
prod: are infl d b hepatic p

Choice of biochemical tests depends upon the mnformation de-
sired by the clinictan, They are of greatest value when performed
serially in followang the progress of a pathologic process There
is frequently no rel. hip between bioct 1 and other
findings in random studies, how ever, comparative sequential ob-
servations perrmt good correlation m most patients Evaluation
of factors influencing the effectiveness of hiver function tests n
dragnosis d the merit of selectng bioch ! tests
which measure different aspects of functional reserve (16). An
attempt has been made to grade seventy of biochemrcal dys-
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Catheterization of the hepatic veins to determine the wedged
hepatic vesm pressuse may be helpful i establishing the degree

procedure 1 older patients with hver disease because of the high
medence of gallstones and thesr potential complications.

Bacteriologic and serologic studies are desirable on patients
with hepatic disease due to infectious agents. It is important to
identdy the virus, rickettsia, bacteria, protozoa, or fungus which
is responsible for lwver jury This may be done by direct
bacterologic techmics or with the aid of complement fixation
tests, agglutimation studies, or skin tests, Use of specific chemo-
therapy or antibiotics depends upon dentification of the etiologic
agent Toxicologic study 1s desirable when a chemical, drug, or
heavy metal 35 thonght to be the offending agent in hver cell
injury.

Endocrmologic disturbances may be prominent and often neces-
sitate additional Iaboratory studses, Hormonal assays are required
for complete evalnation of menstrual abnormalities, impotence,
gyvnecomastia, vithsm, or symptoms of adrenal dysfunction,
Hematologic investigation 1s necessary with anemia or bleeding
tendency. It 15 essential to determme the couse and type of
anemma. This requires study of peripheral blood and often in-
volves bone marrow exammnation, red blood cell survival studies,
ete The clotting time, bleedng time, capillary framlity, pro-
thrombin time, prothrombm consumption time, platelet count,
and measures of specific substances essential to clotting should
be investigated m p with 2 bleeding tendency. Proper
therapy m pateents 15 facilitated by knowledge of
Buid and electrolyte content of the cells as well as interstitial
and plasma compartments.

Biochermcal hver function tests contribute greatly to dizgnosis
and treatment if employed as an adjunct to clinical and histolagic
studres Many different tests have been proposed fo measure
varymg aspects of Jiver function (14). Tests shoulfi be those
which can be readily performed and interpreted without diffi-
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CLASSIFICATIONS OF LIVER DISEASE

A compostte approach ta Iner disease peamits a classification
of hepatie disorders sumilar to that introduced for heart discase
by the Amencan Heart Assocnation {20) A dignoss based on
this prinaaple would melude & desiguation of ctiodogs, chmeal
state, biochemcal functional capacity and anatory The claswifi-
cation below has been used i the Jersey City Medical Center for
serial follow up of patients vl ner disease

A ETIOLOGY
1 NUTRTION AL BEFICIENTY AND METAROLIC FRAORS
a  Poor dictary intake
(1) Alcohohism
(2} Gastromtestnal duease
(3} Systenue disease
(4) Food fads
(x)  Inadequate protoin mtake
{b) Anorexia nenvasn
(¢} Excess calone intahe
b Abnormat absasption of food
(1) Pancreatic discase
{2) Intestinal disense
¢ Abnormal assimidation of foeod
{1) Dubetes melbtus
(2} Abnonmad thyroud activity
(3) Obesity (?)
d  Errors of metabohsm
(1) Glycogen starage discase
(2} Lipodeses
() Amylodosss
{4)  Amino acduna
{a) Fancom syndrome
(b} Hepatolentieular degeneration
(5) Hemosideross
TOVIC AND INFECTIOUS ACENTS
2 Chemacals und drugs
(1) Carbon tetrachlonde
{2) Chlosoform
{3) Chlostetracthane

@
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function in our studies of the natural history of lver disease.
For this purpose, routme excretory tests melude bromsulfalein
overetion, serum bilirulnn, and serum alkaline phosphatase,
Metabohe functions are assayed by protem partitions, cholesterol
esters, prothrombin time, and glycopen storage Activity of a
pathologic process 1s determmed by floceulation tests. Many other
tests, mdudmg hippuric acid synthesis, urine coproporphyrin,
and enzyme studses, provide similar wformation for Jong-term
investigations,

Needle biopsy of the hner furnishes a method for making an
anatomie diagnosis 1 viva, This technic, first used in 1895 (17),
was largely Iimited to clinical research until recently, It permits
recogmition of characteristic hepatic lesions in a variety of sys-
temic diseases, facibtates the dff 1 Qi is of jaund
makes a speaific anatomie diaghosts m vivo in patients with
chrome hver disease, hepatic metastases, and hepatomegaly of
uncertam orgin, and allows evaluation of the effect of therapy on
histology It is a safe, easily performed procedure when the correct
techine and precautions are employed. More than 2000 biopsies
have been pesformed m the Jersey City Medical Center with only
1 fatalty This death occurred 1n a patient with a prolonged
bleeding time (18). The chief imuation of needle biopsy is the
small size of the specimen Carrelation of clinical and hiochemical
data with lustologie findings partly compensates for this de-
forency

Histologre study 15 important 1 determuning the degree as well
as the type of morphologe alteration. The stage of hiver wmyury.
as deterrmned by anatomic study, aflords the chnician added
insght. This 15 flustrated by studses of the hver in congestive
heart fature, Chmical and biochemmcal evaluation often fail to
provide informanon on the relationship of hepatic abnormabties
to refractoriness to cardiac therapy. Hutologic study differen-
tintes passive congestion from hepatic fibrosis, and alfows an
evaluation of the degree and actmty of a fibrotic process. This 1s
important smce prognosis in patients with passive congestion
and centrilobular fbsosis 1s related to ability to control cardiac
dysfunction, whereas the outlook with diffuse fibrosis wsvally
depends on the hepatic status (19).
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3

CIRCULATORY DISTURRANCES
2 Passive congestion
{1} Chrome circulatory congestion
{2} Shock
{3) Hcmob tic anemia
(4) Siwchle ol anemia
(5) Polycythemma
b Hepatie yessel occhusion
(1) Ligaton
{2} Thrombosig
(3) Emboltsm
¢ Diffuse vaseular disease
{1} Thromhatic thmmbopema
(2} Penartering nodosa
{3) Ruckettsiat cisease
d Extmmcdu!laryhemopmcsxs
(1) Erythroblastoss foetalis
{2} Myelod metaplasta
BILIARY OBSTRUCTION
@ Extrahepatic
{1} Caleulus
{2} Stacture
{3) Atresa
{4) Neoplasm
{a) Bxhary epitheham
(b} Lymphoma
{¢} Pancreatic
(d})  Metastatic
b Inteahepatic
(1} Hepatomna
(2) Cholangsoma
(3) Metastatso neoplasm
{4) Caleuh
MEOPLASTIC DIsEAsES
2 Pnmary
(1) Bemgn
(2) Malgnant
{a) Hemangioma
{b) Adenoma
() Frbroma
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{4) Phosphorus

{5) Methyl testosterone
(6) Cinchophen

{7) Chlorpromazine
{8) Thiouracil

(9) Others

Heavy metals

{1} Arsenic

(2) Gold

(3) Benyllmm

Primary hiver mfections
(1) Viral hepatitis

{2) Yeliow fever

(3) Leptosprrosis

{4} Echinococcosis
{58) Clonorchass
Secondary liver sfections
(1} Viral mfechons
{a) Infections mononucleoss
(b) Vacoma
Bacterial mfections
(a) Tuberculosis
{b) Brucellosis
(e} Typhod

{d} Bartonellosis
(e} Others
Sprrochactal anfections
(a) Sypluhs

{4) Fungus mfections
{a) Histoplasmosis
(b) Toxoplasmoss
{e) Cocodsoidomycoss
(d) Others
Parasitic miechions
{a} Malarra

(b} Leshmantass
{c) Schistosamiasis
(d) Amoebiasis
{e} Others

®

{3

{5
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d

accompamed by elesation of serum hiliotbin and total
serm cholestaol

Exvatenee of complete mtcrruption of bile outfow charae-
tenized by absent fecal and unine urobilinogen and eleva-
tion of serum alkaline phosphatase

2 MeTanoue Fescriovat naeamaint (graded according to
seventy)

a,

Abnormality of a sensitive test which reflects parenchymal
cell myury as flocculation tests, glycogen storuge test, un-
nary coproporphyrin, or serum glutamic oxalacetate trans-
aminase

Abnormality of less sensitne test which reflects paren-
chymal cell injurv as hrppunc acid synthesis and serum
chalesterol esters

Derangements of albumin or prothrombin svnthesis, or

\ Lty m e tol

Abnormality of blood sugar control, disturbance m con-
Jugation of ammoa and glitamic acid, decrease of serum

cholme esterase, derangement 1o synthess of fibrogen

D. ANATOMIC STATUS (HISTOPATHOLOGY)
1. Fat (graded according to seventy )

a

b

12

Not sigmificant—fat globules occupying less than 10 per
cent of the biopsy specimen

Mild fat—fat globules occupving 10-30 per cent of the
biopsy specimen

Moderate fat—fat globules occupying 30-80 per cent of
the biopsy speamen

Severe fat—Iat globules occupying over 80 per cent of the
biopsy specimcn

cn
fibers occupy up to 10 per cent of the biopsy specimen
Moderate fbrosis—conneetine tissue elements occupy
10-30 per cent of the biopsy specimen Vasculanzatton of
connective tissue with evidence of dissociation of paren-
chymal cells from vascular and biliary systems
Severe fibrosis—connective tissue elements occupy oyer
30 per cent of the biopsv specimen Parenchvnal cells
virtaally wsolated by fbrosis.
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C.

LUVER DISEASE

b Neoplasms imolving retieuloendothelial system
(1) Hodghin's disease
(2} Lymphosarcoma
(3} Multiple myeloma
(4} Myelod feukemia
(5) Lymphatic leukemia
(6) Monocytic leukemia
G TRAUMA TO LIVER
a. Penetrating wounds
b, Traumatic rupture
¢ Hemobiha
CLINICAL STATUS
Grapt 1 SUBCLINICAL LIVER ABNORMALITIES
a, Biachemical alterations without signs or symptoms of Jiver

disease

b Histologic alterations without signs or symptoms of Iner
disease

¢ Biock al and ustol 1 without sigas or

symptoms of hver disease
Guape 2 COMPENSATED LIVER DISEASE
a  Hepatomegaly and/or hepatic tenderness as the only sign
of hver disease
b Hepatomegaly and/or hepatic tenderness plas spuder
angiomas
¢ Hepatomegaly andsor hepatc tenderness plus spleno.
megaly,
Grape 3. LIVED DISEASE WITH DECOMPENSATION
a  Jaundice
b. Hepatie fetor
¢ Flud retention
d  Bleeding esophageal varices
GRADE 4 TERMINAL LIVER DISEASE
a Hepatic coma
BIOCHEMICAL STUDIES
1. Excrerory msruncnion (graded sccording to severity)
a. Bromsulfalem retention alone.
b Moderate distnrbance in bile metabolism reflected in ele.
vation of serum bilirubin, normal atkalwe phosphatase
c. Disturbance in excretion of serum alkaline phosphatase,
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(3) Fuddlmg of red cclls in smusoids
(1) Hemorrhagic mfarchon
¢ Ischemn
(1) Locahzed
(2) Generalized
d Vascular occlusion
(1) Hepatic artery
(2} Hepaticsen
(3) Portal vemn
(4) Multiple vessel myolsement.
{a) Perurtentis nodosa
{b) Thrombotic thrombopenia
(e) Rickettstal diseases
8 EXIRINSIC ATTERATIONS
a  Neoplastic
(1) Prmary
{a) Benizn
1 Fibroma
2 Adenoma
3 Hemangioma
4 Cysts
{b) Mahgnant
1 Primary hiver cell carcinoma
2 Bile duct carcinoma
@ » @ 1 tract, ung,
breast, hidney, etc
(8) Involiement of retsculoendothelial system—Hodg-
Jin’s discase, leukemia, lymphosarcoma
b Infiltrations
(1) Hemosidern
(2) Lipoidoses
(3) Glycogen
(4) Amylod

USE OF A COMPOSITE APPROACH IN TREATMENT

Tieatment of hiver disease should consist of a program designed
to control chologic factors and mprove clueal, ochemical,
and listologie abnowmalites This type of approach piovides
speufic therapeutic onentation and malkes 1t possible to better
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RecENERATION
a  Lnereel)
(1) Occasional mitoses with mamtenance of unicellular
cord arrangement,
(2) Nodular reg of hver 1
formation of cords of 2-3 cell Jayers.
b Bile duct
(1) Qceasional mulhiphication of nle ducts in the portal
area
{2) Marked prolferation of bule duets extendmg mto
penpartal areas.
c. Kupffer cell
(1) Shght increase m number of Kupfler cells,
(2) Marked merease m number of Kupffer cells,
BiLe sTasts
a  Bile stasis myolving the cholangioles
b Bile stasis mvolung large bile channels
¢ Bile thromb
d. Bile puddhng and wfarction

1
o

ma with

INFLAMMATION

a, Localized (focal}) mfk 10n Iving per Lar,
penchohngmlar, centml or portal area

b. Diffuse infl y cells through the
Tobule.

¢ Granulomatous process—chrome mflamniation with lymph-
ocytic and giant cell reaction
d.  Abeess formation—local collection of pus with an evudate.

NECrosis
a. Zonal necrosis—locakized to one area of hepatic lobule
{1) Simple

(2) Hyaline necrosis or audophilic coagulative necrosis

(3) Caseation neerosis
b Autolytic necrosis
VASCULAR CILANGES

a
Dssé)

Loy N

b Passwve cangestion
(1) Localized
(2) Generalized
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estimate the prognoss Senal study penmts an over-all evaluation
of the mfluence of treatment. and allows an objective assay of the
dleetineness of vanons therapeutic procedures. :

The results of banghemeal s er function tests and other labora-
tors studies ard the phesican m Jus choice of therapy. Thns, fna
patient with Dlecding, esophageal vances, biochemicat and histo-
oz evalnation furnihies information as to. {a) the causative
mechannm, (hy the potentual seversilabity of the varices with
mdical therapy, and 10 the capataty to tolerate surgical thesapy.
Floceulation tests and bromslfalem exareion indicate  the
actnaty of parenchymal dsease and the need for continued
therapy serum altnunm, gl cozen storage, and serum ammonium
fachtate therapentic onentation m patients with chronic Iner
diease who exinint flmd accumnlation, generalized weakness
and sensoral cianges In selcted cases, radiologie examination,
bacteniolosic studies, or bematologic evaluation provide helpful
wformation

Histologe studs faalitates mterpretation of chiical and hio-
chenead findings and furnishes another baseline for evaluation of
therapy Knowledge of the status of the parenchivimal cells and
the conneetive tissue stroma o chirome hver disease improves
prognostic perspectise by provading msight as 1o the reversibibity
of anatomic alterations
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CLINICAL
DIAGNOSIS |

LIVER disease should be suspected whenever there is a histon
of jaundice, dictany imbalinee, aleohohsm, expasure to hepato-
tonais, or the presence of diseuses shich commonly cause
hepatocellular mjury. Fatty Iner and nutntional crchosis are
found m patients with poor dietary haints due to the unavail-
ability of proper foud, sleohalism, drug addiction, or systemice
discase Lnver disease 1s frequent m patients sath casbon tetra-
chiorude, arseme, phosphoms, berylbiom, and other chemical
wtevcation, and 1 an miegral part of many viral, bacterial,
fungal, and parasthie infections  Hepatie almornualities are de-
monstrable m most patsents with hreart fadure, bilary obstruction,
and metastatic neoplastic <hisease

A thorough medical history 1 important in studics of lver
disease, Viral hepatibs 15 suggested with the onset of maluse
and icterus six weehs after receipt of plasma or other blood pred-
ucts, Nutrstsonal cirthosis 15 present m most chronie aleohalic
patients with poor food habsts who develop jaundiee, ascites, and
hematemests Hemolnlia should be suspected when abdominal
trauma is followed by reenment jaundice, melana, pain m the
nght upper quadrant, and signs and symptoms of peripheral
vascular collapse. Liver abscesses s the most probuble cause for
congh, chills, fever, and nght chest and scapular pam in the
patient with amochie dysentery.
24
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Suggestive signs of hver disease include changes m lwer size
or texture, tenderness, or pam aver the hepatic area, jaundice,
spider angomas, hepatic fetor, bleeding esophageal varices,
splenomegaly, and ascites Laboratory studies are often sequired
to propetly assess signs and symptoms

PHYSICAL EXAMINATION
Liver Size

An accurate estimate of hver size 15 important to perform aspira-
tion liver biopsy and establish a baselme for subsequent study
Physical cxamination is the best method for evaluating the size
of the Iner The examiner should be seated and the patient
supinie, with head estended and legs drawn up The surface area
occupied by the Iner is determined by percussion The npper
border 15 normally at the level of the fifth mtercostal space m
the nudelavicular ine, and the lower horder extends to the edge
of the right thoracic cage Displacement, atraphy, or enlargement
of the hver 15 determmed by alterations in percussion findings.

The lower edge of the hver should be palpated whenever pos-
sible Obesity, asertes, and muscalar abdlowunal walls utterfere
with palpation. Palpation 1s facihiated by nsing the finger ups and
making movements from the wnst When the lner edge 15 below
the thoracie cage, its extent should be recorded m centimeters
Enlargement of the nght lobe 1s measured from the lowest costal
cartilage in the midclavicular line Left lobe enlargement 15 mens-
nred from the ensiform cartilage in the midsternal line, and from
the thoracic cage m the left midclavicular hne

Xeray studies for Iiver size arc helpful as a supplement ta
plysical exammation, The tiver s best visualized i awr 15 mjected
into the culun and the stomach distended with air (1), Routive

bdomi de > hver enlargement, chest
wravs show an dented nght daphragm with upward enlarge-
went of the her from an sbacess or neoplastic infiltsation (Fig
6) Specal radiologie techmes permut a relable estimate of Jiver
size Gastrointestinal x-rays, cholecystography, cholangiography,
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LIVER diseave shonld be smpected whenever there is a history
of pundice. dictany umbalance, aleohohan, exposare to hepato-
touns, or the presence of dieases which commonly cause
hepatocellular smpurs TFatts hver and nutntional cirrhosis are
found i patients with poor dietany balnts due to the upasail-
abihity of proper food, deohiohsm, drug addiction, or systemme
disease Lunver disease 1 frequent m patients with earbon tetra-
chloride, arseme, phosphores, benythom, and other chemical
wtovication, and s an ntegral part of many siral, bacterial,
fungal, and parashie mfections Hepatse abnormalitses are de-
monstrable m most patients with heart fmbare, bihary obstruction,
and metastatie neoplastie disedse

A thorough medical Instory 1 smportant 1 studies of Iher
disease. Viral hepatitis 15 suggested with the onset of malase
and 1cterus sic weeks after recespt of plasma or other blood prod-
uets. Nuingional esrshons is present w most chronie sleoholic
patients with peor food habits wlho develop jamdice, asaites, and
hematemesis, Hemobilia should be suspected when abdominal
trauma §s followed by recurrent jaundice, melana, pain in the
right upper quadint, and signs and symptoms of perpheral
vascular colfapse, Liver abscesses is the most probable cause for
cough, chills, fever, and right chest and scapular pain in the

patient with amoebic dysentery.
24
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or pyelography mdivectly cstablish the presence of hner enlarge-
ment.

Hepatomegaly 1 the most frequently encountered clineal sign
of lner disease. An mnerease m the size of the liver 15 sometimes
difficult to deteet for it might not be felt, also, sometimes a pal-
pable liver may be of normual size A Iner which is palpable but
not enlarged is displaced as a result of change m thoracico-ab-
dommal relationstups.

Laner enlargement s due to fatty changes, whammation, bile
stasis, ion, fibrosis, reg d hver cells, or wfiltration
of {oreygn materials. We have alnersed 30 patients with an en-
larged h\u without detectable \us\o\nqnc abnormalities Hepa-

Te; s when \ respond to treat-
ment, 1t persists when it 13 due to rtbcnom\ed Iner lobules or
mature fibrous connectine tissue

The lner 1s frequently smaller than normal m the late phase
of airrhosis and in fulminant hepatitis Rapid reduction m hver
size 15 @ grave prognostic sign and 15 often accompamed by early
death  Atrophy 15 occasionally selectne and mav primarnly m-
volie but a single lobe of the Iner (2)

Liver Texture

Palpation of the hiver permuts the chnician to tell whether the
surface of tlns organ s smooth or nodular, and to distmgmsh
whether it is soft, irm, or hard Nodules are due to Iner cell re-
generation, neoplastie disease, or othes mfiltrative processes
Chintcal data sometimes permits a diagnosss as to the cause of the
nodules, however, biopsy 13 deswrable for accurate diagnoss. The
hver is normally soft but becomes firm ot hard as a result of patho-
lagie chauges Fatty mfiltration, bile stasis, and passive conges-
tion prodace firm hvers Fibross, regenceration of hver cells, and
bile duct prohferation also cawse hardening of the liver, In the
end stages of curhosts, the Tner has a rock-hike conssstency on
palpation The most marked degree of hardenng of the Iner
occurs m patients with metastatie neoplastic infiltration, or
primary hver cancer.



Fic 6  Gastromtestnal x-ray demonstrating cdevation of the nght dia-
phragm and distortion of the duodenum <uc to hupatic enhirgement from
amocbic abscess of the hiver,
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tenderness, muscle gnarding, and ileus. Pelvic examination with
cervical and urethral smears and cultures establishes the diagnosts.
At operation, there is a localized pentonitis with fibrin over the
anterior surface of the liver

Extravasation of blood or mtroduction of air beneath the hepatic
capsule is responsible for the hepatic tenderness and pain seen
after completion of a needle biopsy of the liver Pain 1s sometimes
referred to the region of the Iner in disease of the diaphragm,
gallbladder, pleura, or heart Patients with acute cholecystitis,
duaphragmatic pleunssy, pleurodyma, pneumonia, or coronary in-
sufficiency are suspected of having liver disease when there is
localized pain in the nght upper quadrant of the abdomen.

PHYSICAL SIGNS5 OF LIVER DISEASE
Jaundice

Jaundice is often the presenting sign of hver disease. It reflects
an ancrease m circulating bilrubin or bilirubimn-globin - Blood
serum 1s cleared of bilirubin as long as sufficient normal function-
mg hepatic tissue 15 present Jaundiee 15 detected by inspection
when the serum bilirubin reaches 20 mg /100 cc It 1s readily
recognized by inspecting the sclera 1 daylight. Thus 15 the most
relable site

Jaundice 1n hepatic disease 1s due to primary liver cell dysfunc-
tion, bilarv obstruction, and ‘or hemolysis Liver cell necrosis 1s
the underlying cause for icterus 1n hepatitis, heart failure, and
mutntional curhosis Intrahepatic obstruction of small bile capil-
lanes due to cholangiolar injury is also responsible for bilirubin

I Tlus 1 1s cf 1stic of viral and towie
hepatitis (see Chapter 8), but may occur i other types of hiver
disease One fourth of the patients with pnmary liver disease who
develop jaundice have some evidence of biliary obstruction by
Iaboratory tests Histologic study may show inflammatory changes
m the portal area or the conncctive tisste stroma whichi encivcles
small bile ducts Rarely, fat, amylowd, or neoplastic mfiltration
causes mechanical obstruction to bile outflow. In several mstances
n our clime, marked jaundice has accompanied fatty hver, and
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Hepatic Tenderness and Pain

Tenderuess of the hver 1 @ common finding and often provides
the first diagnoshie (e 1o hepatic diease, Pam is awally muld;
accastoally it 18 severe and sasidites an acute surgical abdomen.
1t sesults from stretchang of the hepatie capsule, traction an the
coronary and faleiform bgaments, milammation of the hepatic
parenchyma, or penhepatitis (3 The alferent pathways for this
pam are m the hepatic and ploeme plesuses (Fig. 3).

Cradnal increwse m Iner wre does not canse pain, although
1t does produce the sensation of abdommal heaviness. Rapid en-
fargement of the Iver » accompamed by tenderness and acea-
swonally In severe pan Dragnostie difficulty §s encountered when
tenderness or pun i not accompamed by Iner enlargement, jaun-
dice, or other chmaal changes, Viml hepatitis withomt janndice
is notably confaving i respeat Surgieal exploration is often
undertaken hecause of the degree and character of pain s patients
with fatyy Iner, varal hepatitns, amoelne abscess, metastatic car-
cinoma, and acute \\«-p.\m congestion

In our expenience fatty fiver has most frequently simulated 2
surgeal abdomen. $yvinptoms have been attnbuted ta distention
of the hepatic capsule and or rupture of extracellubar fatty cysts
with resalung mflanmuation of the parechving Most of our
patients were alcoholics, and porphania, acute panereatitis, and
gstritis were considered in the dufferential diagnosts, Viral
hepatitis has been the second most common eause. Two patients
with postuecrotic searring, and dhrome actine hepatis had rev
current severe abdomnal pam necessitating surgieal exploration,
The mechanism responsible for abdomnal pam is obscure m these
instances, although it appears to be related to parenchymal in-
flammation Rapid distention of the hepatic capsule and tractian
on bepatie ligaments appeared to produce symptoms of an acute
abdomen in patients wath hver abscess, metastatic carcinoma, and
passi\c congestion.

Gonoeoceal penhepatitis comphicating a salpmgitis 1s associated
with severe pain m the ¥ight wpper quadrant which is referred to
the shonlder region, Phy sicat findings mclude fever, abdominal
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gm protein, 100 gm fag, 2 gm each of cholme and methionme three
tiunes daily, and multivitamins  Chinieal, biochenual, and Iinstologic
abnormahities disappeared on this regunen A gallbladder series per-
formed after icterus had receded was nommal

Comment  This case lustory demonstrates the ability of tracellular
hepatic disease to produce mechanical obstruction to hile outflow and
to simulate extrahepatic biliary obstruchon,

Hemolysis causes jaundice m patients with hver disease who
recen e banked blood 1 which a large number of the red cells are
1o longer viable Less commonly, hemolytic reactions are due to
isohemolysins.

The degree of jaundice 15 not correlated with the seventy of liver
disease, Thus 1t provides little help i ev aluating prognosis Many
patients with a reversible lesion of the luer such as viral hepatitis
or fatty Iner have marked icterus When bile salts accumulate
m the skin, jaundice 15 accompamed by pruntus Sometimes jtch-
mg precedes climcal icterus and permits the climenn to anticipate
elevation of the serum bilirubin  Pruritus 1 more common and
of greater mtensity m patients with Jaundice due to bihary obstrue-
tion Howener, this is not a significant symptom m determining the
cause of jaundice

Jaundsce due to hepatic discase mnst be differentiated from
that caused by hemolytic disease and extrahepatic obstruction
Lakewnse, 1t must be distmguished from constitutional hy perbili-
tubmemta Constitutional hyperbiimubmemia or “familial non-
hemoly tic jaundice” has been used to designate slight or latent
jaundice found m a fanuhal disease of unknown ongm (4) In
some instances, pigment 1s present m the hver cells of these
mdwviduals, in the usual case, however, needle biopsy shows no
abnormalities It has been suggested that prgmented Tver cells
comprise a distmet chmicopathologic entity (5), since most pa-
tients with this finding have abrormal liver function tests,
demonstrate no response to cholecystography, and exhibit an en-
larged, tender ler at some time during the course of their discase
We have observed one patient with constitutionat hy perbilirubi-
nemia who had bver cell pugy good ! of the
galibladder, and a lack of any physical evidence of lner disease
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subsequent esents suggested icterms was due to compression of
sl bale dacts by extracellular fat

Capl Mamen Farm Livenowine Javsmes Siaveamine Exoma.
urraTic Butam Onsmt crion

Clinical Features ML, 2 Staear-old laborer, was hosptalized be-
cause of anoreya assocssted wth weakness and janndice. There was a
Instory of eating poorly due to consumption of one ta twa pints of
wiishey cach day for several years Phvsical exammation revealed
wterus and iner enfargement 8 em below the costal eage, there was no
splenomegaly, sprder angiomas, hepatie fetor, collateral cireulation, or
flwd retention

A diagnosis of extraticpatic bilan obntruction was made but surgical
mtersention was delied becanse of fudings on Iner biopsy, The pa-
tient was treated wath bed rest, . diet of 350 gm of carboln drate, 150

Affer tua months

Buoghemteal atidy Befor Therapy of therapy
Serum b {me 7Y 310 01
Cnne tfe i 0
Cnne wolilinogen a 1.20
Bromsulfalew (%) R o
Serum alkaline phospliatase (BU) 13 3
Total serum cholesterol (g T) 567 i3
Cholesterol esters (mg %} A3 an.
Serm allmmm (Gm €) 23 28
Serum globulin {(Cm %) 33 39
Cophalin flocenlation 2. I
Thymol turbncits (s} 20 20
Gy cogen storage nse m

blood sugar (mg 7) 2 40

o After tuo months

Istologac study Before therapy of therapy
Fibrosis ] 4]
Tat ER {a
Regeneration 1 1
Bile stasis 2 0
Infiltration 2+ 1+
Necrosis o 0
Other " o

Fatty Iner
Pothologic uagroms wihiulestws Nomndd Iner
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glass or upon palpation. Pressure mterferes with the filling of
these vessels.

appearance (6), Histologically, thev represent either (a) a direct
arterioyenous anastomosis, or (13) an overgrown end artery with
branching arterioles and capxllmes

Splder anglomas are rare in carcmoma metastases of the liver,
the early pl\ases of obstructne ]umdncc, and hepatic congestion
in heart falure. They 6 ish 1n size and di
with the subsidence of viral hepatitis, or upon the mprovement
of hepatic function 1 nutntional cirthosis They also occur con-
genttally and are seen in pregnancy, theumatic disease, and
endocrme disorders

Hepatic Fetor {Liver Breath)

A sweetish, musty odor resembling that of decayed frut 1s aften
noted on the breath of patients with hepatic msufficiency Occa-
sionally, 1t 15 prominent enough to fill an entire room. The odor
occurs predominantly m patsents with severe hepatic fibrosis,
and 1s often present m fulmmant viral hepatitis It is usually
noted when hepatic coma supervenes n the termmal phases of
liver discase Fetor 15 rarely present i patients with fatty Iner,
chvome passive congestion, or neoplastic mfiliration of the Iner
This odor 15 not specific and s observed i the absence of
Liver discase We have noted 1t m patients with heart failure re-
caving thiomercaptans as dwrebic agents Concentrated urme
from patients with fetor contams a matenial which has a similar
smell and has chenmcal and physical properties of a tertiary amine
(7} Methnl mercaptan has been wolated from the urme 1n such
cases, and this coupled with a Ingh plasma level of methionme
suggests that the mercaptan arises by hydrolytic or reductive
fission of the sulphur-carbon bond in methionine (8)

The presence and mtensity of fetor hepaticus ndicates the
gravity of the Iner disease Survival rates are mversely propor-
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Recognition of this discase 15 mportant to prevent unnecessary
surgieal procedures 1t weaally ocenss voung peaple, pmduu\\'
intertttent ).mndwv, and s aggrw ated h.\' intercurrent disease,

The symptom complex and plasteal signs permit a correct de-
cision as to the eause of jaundice m 75 per cent of patients. Bio-
cherueal Bver function tests and needie biopsy of the hyer increase
diagnostic accuracy to 93 per cent. Laboratory studics are par-
ticularly important in patients with two mechanisms contributing
to icterus.

Komt is and Skin Pig i

Xanthomas or hpid deposits in the sha oceur with persistent
hyperlipemia due to bihaes olnteuction. They are often seen in
patients with chronse gaundice in both extrahepatic tnliary obstrie
tion and prunary cholangrolar disease. In vanthonia plaum yel-
lowish, shighth raised papules are found most often axer the flesor
arcas of joints and on the cxehids In xanthoma tuberosum the
papules are Lrger and mas grow W the size of a Jewon, They are
found over extensor surfaces. Nanthomas may decrease in size or
disappear with rehef of obstruction and reduction of hyper-
cholesterolemia

Increased shan pigmentation ts noted 1n patients with prolonged
jaundice, hemocliromatosts, and cortan neoplasms which imohe
the Iver. Rarely, nutntional I er disease causes dashenng of the
shin Increased shin melanin and hemosiderin are responsible for
coler changes Pigmentary change mwst be differentiated from
that seen in adrenal imnfficiency, drug son, and other
nonhepatic concitions

spider Angiomas

Spider angiomas, prominent shin eapillarios, and telangicctasis
are commonly observed in keer discase They sometimes provide
a clue in dingnoss. Spider angiomas are wsnally located around
the face, nech, shoulders, and upper extrenaties They consist
of a central elevated erythematons body 6.5-15 mm. in diameter
from which radiate dilated vascular branches giving the appear-
ance of a spuder. Yulsahons are discernible under a magmfymg
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glass or upon palpation Pressurc interferes with the filling of
these vessels.

Al HDHNUVINERL STEIVIL IMELIDOIISY lll;\y e T P 101 thew
pp (6) Histologically, they rep either (a) a direct
arteriovenous anastomosis, or (b) an overgrown end artery with
branching arterioles and capillaries
Spider angiomas are rare in carcmoma metastases of the hver,
the early phases of obstructive jaundice, and hepatic congestion
m heart falure They frequently diminish i size and disappear
with the subsidence of viral hepatitis, or upon the improvement
of hepatic function i nutritional cirrhosis They also occur con-
gemtally and are seen m pregnancy, rheumatic disease, and
endocrine disorders

Hepatic Fetor (Liver Breath)

A sweetish, musty odor resembling that of decayed fruit 1s often
noted on the breath of patients with hepatic msuffictency Occa-
sionally, 1t is promment enough to fill an entire room The odor
occurs predominantly m pabents with severe hepatic fibrosis,
and 1s often present wn fulmmnant wviral hepatitis It 15 usually
noted when hepatic coma supervenes m the termmal phases of
Iner disease Fetor 1s rarely present m patients with fatty liver,
chronic passive congestion, or neoplastic mfiltration of the hver
This odor 1s not spectfic and 1s observed n the absence of
Iner disease We have noted 1t 1n patients with heart failure re-
cening thiomercaptans as diuretic agents Concentrated urine
from patients with fetor contamns a matenal which has a similar
smell and has chemical and phy sical properties of a tertiary amme
(7) Methyl mercaptan has been isolated from the unnc m such
cases, and this coupled with a Tugh plusma level of methionine
suggests that the mercaptan anses by hydrolytic or reductive
fission of the sulp} bon bond in met! 8

The presence and mntensity of fetor hepaticus indicates the
gravity of the lver disease. Survival rates are mversely propor-
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Fig 7 Gollatesal tenlation with portal hstrwetion

toml to the wtensity of the odor. Death often oceurs wathm
three to six months after this sign 1 noted. However, several
patients with dffuse hepatie Fbrosis have been followed for a
period of five years after detecting o dner breath, Liver {otpr
disappears « ith mprovement of general hepatie reserve,
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Collateral Portal Circulation

Coltateral circulation develops i patients with mirahepatic
abnormahities whicli mterfere with blood flow through the hiver
Collaterals develop m the abdommal, esophageal, hemorthordal,

0.5 am Hg

HEPATIC ART
8-2nemHg 120 mmHg

Fic 8 Nommal blood supply of the Iner showsng pressure relatronships
CPS, collateruls between portal vein and sinusoids, C11'S, collaterals be
tiween hepatic artery and sinusedy, CP 11, coflrterals between portal and
hepatic veins, CH 1, collaterals between hepatic arterv and hepatic veins

and retropenitoneal areas to facilitate the return of blood to the
heart (Fig 7). Cluueal detecion of the common collaterals 1s
possible by inspection and anscrltation over the wpper abdomen,
esophagram or ) opy, and anoscopy or proctoscop
Blood normally reaches the hiver by way of the portal vem and
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Fio 7 Colletetal esrenlation with portal absteaction

tional to the ntensity of the odor. Death often occurs within
three to sic months after this sym is noted, Iowever, several
patients with diffuse hepatie fibrasis have been followed for o
period of Fve years after deteeting a hver breath, Lwver fetor
chsappears with improvement of general hepatie reserve
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1s a helpful adjenct, A radiologic diagnosis is possible in 60 to 80
per cent of cases of esophageal vances Jf haum sulfate 1
mused with sodmnymethyl ceflulose and films are obtamed when
the patient 1s bearing down while m a honzontal position, X-ray
signs include filling defects, rounded expansions of mucosal folds,
and scallopmg of esophageal borders (Fig. 9)

Splenemegaly

Splenomegaly is an mmportant accompaniment to liver disease
An enlarged spleen may cause symptoms mcident to 1ts en-
croachment on other organs, produce an anemua, thrombo-
cytopenia, and, or neutropema, or rupture when traumatized It
has heen attnibuted to portal hypertension and passive conges-
uon, Regeneratwe changes produce an enlarged and fibrotic
spleen. Congestion or reticular hyperplasia may be also respon-
sible When heart fallure 1s assocrated with Iner disease, spleno-
megaly has occurred as a result of peripheral emboli or splenic
vem thrombosis Rarely, carcinomatous metastases to the hver
mterfere with portal blood flow and cause splenomegaly With
mnprovement in fatty lLiver, viral hepatitis, passise congestion,
and biliary hepatitis, an enlarged spleen often disappears, wath
diffuse hepatic fibross, spleme vein thrombosis, and carcinoma-
tous ruetastases, it usually persists

The major effect of an enlarged spleen m hver disease 1s produe-
tion of hypersplemic syndromes Cytopenia 1s associated with a
hyperplastic bone marrow The cell type that 1s reduced perrpher-
ally 15 usually mcreased m the marrow Two mechamsms have
been proposed to evplamn cytopema (a)} mhibstion of the bone
marrow by a humoral factor released from a hyperactive spleen
(15), and (b) selective sequestration and phagocytosis by an
abnormal spleen (16) The first thess is supported by the finding
of maturation arrest which disappears with splenectomy The
demonstration of heavy concentration of radicactivity m the
spleen, and abnormally hittle actiity 1n the hver following trans.
fustons with C1** tagged autogenous red blood cells m patients
with errrhosis and hemolytic anemia suggests that the spleen 1s the
major site of red cell destruction
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hepatie arters, and w dwpersedd through mtestobular branches,
These vessehs ¢ e wath the ts and lead to contral
vems whieh dram into hepatie vems (Fig 8). An increase m
portal blood pressare 1 responsble for eollateral channels, Portal
pressure may reach 250-600 ml 11,0 Portal hypertension s due
to mechamcal mterference wath entry of blood Into the hver by
fibrous conneetn e tisue or regenesated Iner cells {9). Hyper-
tenvon of the portal crcmt and abdomirat wall collaterals occurs
secondary to edrabepatic phlchetts i the Cos estlier-Baumgar-
ten syndrome which s churacterized by a caput medusae and a
murmur and thall over a patent umbilical vem (10},

Esophageal vanices are the nuportant collateral requiring treat-
ment Thev are wvaally mdicatise of portal hypertension but may
represent cosgenstal venony anomahes, and have heen demon-
strated - congestne heart fature, vrdl hepatitls, and portal
fibrowis m the alnence of an eles ated portal vein pressure (11),
Both portalvem pressure measured disedth and pressure abtained
bs sedgmg o catheter mto a penpheral hepatie vein are clesated
i patwnts with crrhosis and esophageal sarees {12}, ltema-
temess suggests the presence of sarees e patients with her
disese, but other canses of gastromtestinal hemorchage must he
excluded The frequent assocnation of cJironte Jiver disease with
peptic uleer necesstates carly differential diagnosis (313). A chinis
copathologie studs of fine patients sith notrtional cirrhosis,
esophageal vances, and peptic ulcer demonstrates the need for
evgliating such patients for hemorthage from both of these
sources  Hemorrhage was attnbuted to bleedmy sarices in all
of thn group However, three patzents sucenmbed to a bleeding
duodenal uleer

Esaphagoscapy 1s sahuable 10 recogmzmyg esophageal vanees
1t 15 a safe procedure, and if v aslable, st s desirable o v aluate
alt patients with chronie Iner diease for the provence of vances
by this method Ther size, extent of myolvement, and candition
of the overlying mucous membranes can be studied. Varices ap-
pear as clusters of soft blush-gray or red vems, The venous
I may be measused by a needl sy stem attached
to the esophagoscope (14). Banum study of the csophagus
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Clinical features depend upon the degree and type of cytopenta
Spleme neutropenta 1s charactenized by recurrent mfections, a
white blood cell count hetween 1000 and 3000 per cu. mm , and
mereased grannlocytes m the bone marrow Splemie thiombocyto-
penia due to liver disease may be difficult to distingwish from
idiopathic thrombocy topeme purpura, although wmmunologic ab-
normalities appear to be responsible for the latter condition In
both states there 1s purpura, a low platelet count, low prothrombin
consumption time, a posiive Rumpel-Leede test, decreased clot
retraction, and mereased megahanyocytes in the bone marrow
Splenic anemia 15 associated with overt or subchmical evidence of
hemolysis. There may he an anema, 1cterus, reticulocy tosis, and
marked bone marrow ery thropolesis, or a lowered red blood cell
count and decreased red cell survival may be the only mamfesta-
tions of the condition Splenic pancytopema 15 characterized by a
vombination of the deseribed features of nevtropema, thrombocy -
topenia, and anemia

Mental Changes

Sensorial changes which include depression, somnolence,
apathy, disonentation, agitation, delirum, and coma often de-
velop m patients with imparment of hepatic function Mental
alterations are frequently apparent m patients with hepatic
cirthosis They may be due to hepatic coma, delmum tremens,
alcoholism, drugs, cerebrovaseular disease, hy pogly cena, uremia,
cpilepsy, or functional psychoses

Hepatic coma usually appears 1 the termmal phase of lner
discase It must be differentiated from coma which accompanses
hypogly cemia, urema, and drug imntouication Serial study has not
demonstrated any specific physical signs, biochermical function
tests, or histologic changes to account for the coma Tt has been
attnbuted to an accumulation of abnormal metabolites (29}
Laboratory studies show a normal cerebrospmal fuid pressure,
mereased spmal fluid protem, Jow serum clectrolytes, and m-
cereased orgame aods (prrmie, ketoglutane, and lactic) in many
of these patients An clevated artersal ammoniu level 18 usually
present This 15 due to a lack of comversion of ammoma into



Fic 9 Barnim swallow demonstrating esoplaget] varices m patient with
asymptomatic nntritional earrhoss
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ured (30 becase of shuntig of blood past the ey or hecause
of marked bepatic dusfnuetion. it has been suggested that this
clevation s responsble for mental dravges. although there may
he mercased verum ammonngm fevel without cosolyal Ay sfunetion,
and sensorial abnormakitics are moted m the presence of a normal
erum anunattam. This bas been attributed to sampling of venous
blood (3La, b) and techmeat dafficulties in the chemcal amisn
{31) Unbike the sutuation su health, there is a significant astesio-
venous difference m the free ammoma content of the cerebral
blood w patients with fver disease 1t has been sugpested that
free ammon w pasth converted to glutamie acid in both brain
and msele due to s combssatson with hetoglutaric acid under
the miffuence of glutume debn drogenase. Muscle removes ap.
proxunateds fwo tienes as mch ammonia frot the bload as the
bram Utilization of ketoglutarete canses sensornal changes be-
canse of duturhance of hrebs evele and the consequent deerease
m phasphoniation and ovsgen wtheation (313, b). Sensorfal
changes aceompanted by aun elevaton of serum ammonivm accur
m patients with hepatic diease who recen e ammonium salts or
resuns (32}, and followwy pratews feeding 1o patients w ith natur-
afly secarning or surgicalh mduced portieas al shuats.

Hustologe study may bosw esidence of brain atrophy or
hemorthagie encephalopathy T most instanees, howeser, no
maorphologic fesion 18 present to account for mental alterations.
Hepatic coma 1s preapitated by mam distinet sittions incind-
g hemorrhage, mfection, depressant dmgs, and electrolyte dis-
tushances When thowe factors serve as teigger mechaniom
semsorial changes may be transient or foreshadow death, depend-
ing upon the degree of hepatic resene. Mild to moderate
hemorrhage, a smgle dose of a barbturate or morphine, or a viral
respirators infection is often followed by coma m patients with
severe hepatie insufficreney . w hereas no adv esse response is noted
in patients with compensated Twver discase

Impending hepatic coma charactenzed by pronomneed slow-
ing of normal mental pracesses, disostentation, awd confinion, In

the imtial phase, drowsiness and Tethargy, ov restlessness and agi-

tation are present A “Happwg” tremor is noted when the patent
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holds fus arms forward with hands and fingers extended for s shon
periad 1t s cluratenized by coarse, wregatar, flesion-catension
mosements of the fngess and wosts, Oceasionalhy, the lower
extrettios wnd facial area are mvohed, These tremors are acs
compamed by Iyperactive reflexes and may e followed by
bilateral extensor plantar responses. Electroencephalographic trace
mgs show bilaterat sy nehronom Wlow waves of 2-3/sccond, most
marhed m the frontal area (Fig 10). Triphasic waves appear
when coma supenenes {33).

NONSPECIFIC SIGNS OF LIVER DISEASE
Fluid Retention ond Electrolyte Disturbances

Liser dssfunction ss accompamed by subehmical or clinfeal esi-
dence of abnonnal fhnd retention. Dilution technics demanstrate
an merease i total body water by denterum oide ar antipyrine
methods (17}, and expansion of extracellular water by ipulin or
sucrose methods (183, There s a vanable cffect on the mtra-
cellular water, ealcutated as the dfference Letween total body
water and the extmecllular water, and plasma volume detenmined
by Evans blue or iodimated serum atbummn (19).

Overt mamfestations of flrid accumulation include peripheral
cdema, pulmanary congestion, ascrtes, andd or hy drothorax, Ascites
is the most frequent, and often the only elinical evidence of fluid
mbalance Asaites decreases resprratony reserve and predisposes
to pulmonary mfection Abd 1 localization 1s due to a differ-
encen the rate of mflow and ontflow of fuid from the peritoneal
cavity Radioactive tracer studies show an exchange of 40-80 per
cent of peritoneal flmd every hour {201 Entry of fluid into the
perttoncal cavity 1s mereased by mechanns which reduce renal
everetion of sodwmm and water QOutflosw of ascutic fluid is de-
creased by hypoatbwninemsy, Iymiph stasis, and venous Ty per-
tension

Ascites can be correlated with the seversty of hyer injury, Thus,
in nutnbonal liver disease only 5 per cent of the patients with
fatty liver have asoites, whereas, over 50 per cent of those with
diffuse fibrosis show this sign Abmarmal salt and water reten-
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tion is responsible for chmical ascates, although ats mechanism is
unhnown, There is deereased excretion of sodium into the vrine,
sweat, salna, and stools, as a result of pltuitnt.\-.adrelml changes
and other factors not yet clanfied (21) Adrenal salt-retumng
hormanes have been isolated from the unme and serum of such
panents. Estrogens and androgens gisen to patents with hepatie
cirrhosis and ascites merease salt and water retentton and 1t has
been suggested that alinarmal boltsm of these |

may be a factor 1n flwd retention of Iner discases (22)

In advanced hver disease total 2fbowr urme sodwm es
cretion 1s sometimes only 10 per cent of normal There s fre-
quenﬂy an mdcpcndent decrease m capaaty to excrete water
which further 1nereases fluid retention and oceasionally leads te
syndromes of water mtovicatton Serum protem levels, portal
hypertension, hepatic venous obstruction, mtra-abdominal ten-
sion, and Yymph stasis are important contributmng factors (22)
Any of these conchtions may mdmidually play a magor role in
formation or mamtenance of ascites Hypoallammnenua factlitate,
flurd accumulation by reduction of colloidal esmotic pressure
Portal by pertenston and obstruction of the hepatic venous bed
{23) accelerate transudation of plasma hltrate by mncreasig
hydrostatie pressure Intra-abdommal tension tarther distorts
intravascular pressure relattonships, and abnormal bmphatie
dramage prevents a return of evtravasated flurd to the plasma

The chemical composttion of asaitte flusd depends upou the
degrec of Jypmphatic block, and previous fluid loss Usually the
furd 15 a clear yellow transudate with a protem content of 0 2-003
mEq /100 ec, and 2 sodium content of 150-180 mEq 100 cc
Occasionally, 1t 1s turbid or medby due to a Iipoprotem complex or
fat globules

Patients with ver disease 1w whon abnormal find accuruda-
o 15 himited to the chest present a problem m dtagnosts Such
pleural effusion 15 often due to mflammatory or neoplastic pul-
monary discase At tmes, no camse hesides hepatic disease can
be found, and with improvement in Iner fnnctions, accomolated
Bud dnappears 1t hay heen siyggened that pleutal effusion
these instances results from erther (a) passage of fhud from the
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abdommal cavsts, by sas of the haphatic vessels of the du-
plragm. or (b imtrathoraae txndation of fuid due to an increase
w pressuse m the arsgos sein (21
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MEAN AVERAGE
I 11 Serum sotmm concentration and pluma volutme studies 1 putes-
tionyl crrrhosss with flusd retention dermonstrating 2 swade range of values

Plasma sodium, wtenstitial sodhum, and mtracellnlar sachium
tend to be altered in chirowe Iner dusease Body salt depletion,
Tiemadfation, and sIufts of exvtracellular sodiom mto the «odhs alf
tend to alter normal dotrnbution af tus ion. In some instances of
fluid relenbion tefractory fo therapy, a complete evaluation of
body sodium content and distrsbution is important. Simultancous
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cstimation of plasma volume and serum sodium concentration
provides an index to the total arculaung sodinm (Iag, 11). Cir-
culating sodwm 15 normally 6.0+ 07 mily /Kg body weight, and
may vary from a low of 30 mEq /Kg m salt depletion to a high
of 13 mEq /Kg m salt mtoucation The total eirculating sodium
may permit differentiation of hy ponatremia due to salt depletion
and primary water retention when one of these mechanisms is
prmapally responsible for a decrease i concentration of serum
sodim. 1t facilitates recognttion of plasma sodwm deficits with
normal serum concentration of this lon Itis a practical procedure
readily avalable m most hospitals (23) Extracellular sadm 15
determmed by a combination of inuln and serum sodium studies,
mtracellular sodim 1s derned by subtracting extracellular sodum
from total exchangeable sodim measured by Na®* dilation (26}

Simular alterations i body potassram are noted i hepatic in-
sufficiency A reduction i serum potassium occurs with plasma
dilution, excess potassium losses m the stool or urine, acid-base
disturbances, and after prolonged use of parenteral fuds which
do not contun potassim (27} An elevated serum potassium 1s
seen when Iner discase 1s complicated by shock or urerma Intra-
cellular potassium 15 frequently low due to deficient proten and
glveogen stores, dehydration, acd-hase disturbances, and ‘or a de-
ficient potassium mtake Total body potassuun and 1ts distnbution
may he determmed by using dilution technies for compartment
analysis along with serum potassim, and total exchangeable
potassium (28)

Abnormal scrum mag) calawm, phosphorus, zine, and
copper levels have been found m patients with hver disarders.
Magnesiim deficiency s frequent m chrome alcohohie patients
with hepatic disease’ The normal value for serum magnesiem
varies between 17 and 23 mg per cent, depending upon the
method used Low levels may be responsible for muscle twitching,
tremars, or convulsions (28)

Hormonal Disturbances

The Iner 15 responsible for the mterconversion, synthests and/or
degradation of many hormones Hepatic disease may cause any
type of hormonal imbalance The number and site ot functional
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werogs, the geomeiny of the maleeude, angd the date of agidation,
2 of whieh are udhcaced In Bepatic actts s, wre fmpoctat in
sdetermanny the phiaslogi adtnat o sterosds {3}, Clnical
studis hase demwomstrated abwornabties extrogen, andragen,
adresnal steroud, and throd wetabshi secondany 1o Bepatic
dneae Hepate dufamtion » Frequently present in pattents
sath promn rmimmm;uﬂum swha have intereurrent padritional
proflenss
~Abnormal estrogen metabolism o the most eommonty on-
comtered hormonal derangement i by er thseae, Jt may produce
menstrual datuehanees, guonecomastin, teenlar atropls, changes
m bodh haw and contirer, and decrease 1 Libido. Labaratony
stunddies often show an smcresse of estrogeme substanees in vrinary
ontpit, and decreased exeretion of androgens and other heto-
stermds 1333 The bver pormath senwnes estigens from the
Blood, wactouates them, and excrctes them mite the bile (93).
They are reabnarbed from the bile aud usdergn i entesahepatic
arcalition They are compugated m the biver, cluefle s g
auenales and sulfutes, and g’ eomverted from the foys potett
state of estrone to estyrathol
Amcnarrhes or In petnsenotehea s often present i women with
wotritonad fner discase 1t W chffienlt to decrde whether these
changes are part of hepate disegse or doe o maluntrition, Hor
mone exeretion studies ave not correlated with the degree of Tuer
mgans L severity of malsotstion or tpe of meastrual distarbance.
Hepate msulicenty 3 ssalic durartersed by ameporrhes
Hawever, In permenorches doey seenr sopetives and may con-
stitute a major problem Alteraton i the evtrogen level ss the
cluel factor responsmble for eveessive bleeding Bleeding may
ocenr from cither 2 lnpoplastic or bnperplastie endometrivin, and
contmues it sufficent exteogen s praduced to came endo-
metnal regenesation Other Sagtors such i Swomshoeytopenia,
mereased capadlary fragehty, and dotting abuormahbies tensify
hemorrhage  fraprovensent e hepatie seserie rectifics the en-
docrme abmormality and permgs sestoration of normal menstsual

patiemms.
Gy pecamastia oreuss w 7-10 per cent of male patients with
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moderate to severe Iner disease. Enluged breasts are tender,
show pigmented areolae and erect mpples, and at times elaborate
a secretion Biopsy may be required to exclude mahgnancy
Hutelogie sections show proliferation of connective tissue, m
creased number of ducts, penductal ifiltration of lymphocytes,
and other cellular elements, and dilatation of lactiferous sinuses
(36). We have noted gynecomastia i patients with hepatic
fibrosis, chromc viral hepatitis, neoplastic mfiltration of the Iner,
fatty Lver, and hepatic congestion m heart fallure It has not
been possible to correlate the condition with the seventy of
hepatic dysfunction (36) Both unilateral and bilateral gyneco-
mastia have regressed with improvement m hepatic reserve
Most mstances of gynecomastia in hepatic disease result from
farlure of the luer to nactivate estrogens or estrogen-lihe sub-
stances However, mereased production of estrogens by the
adrenal, testicular failure with decreased production of androgens,
and increased elaboration of breast-stmulatmg materials by the
piwitary may be contributory (37) Honnonal studies have shown
an elevated urine estrogen with normal urmary androgens and 17-
ketosteroids in most patients In one case of nutntional crrrhosis
associated with gynecomastia studied m our clme, the 17-keto-
steroids were elevated to twice the normal values and returned
to normal with improvement 1 hepatic function

Testicular atrophy and a history of impotence are frequently
present m men with severe hiver disease Histologie study of post-
mortem specimens has revealed atrophy of the germmal epi-
thelum, decrease in the diameter of semumferous tubules and
mterstitial fibrosis Testicular dysfunction appeared to be second-
ary to a lugh level of body estrogen which was accompanied by
decreased excretion of pitwtary gonadotrophm and a low level
of androgen (38).

Climcal signs of adrenal hypofunction 1eflected 1 marked

asthenia, hypotonia, and shin P 1011 OCCUT 1N an
patient with liver disease Reduced excretion of hydroxveorti-
costerords and 17-hetosterords and lied bleod Tl

P
and letosteraid response to ACTH are sometimes observed

without elmecal symptoms of adrenal disease Atraphy of the
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adrenals with reduction of s hpid content has heen noted in
postmartem stadies of patsents with lyver disease, On the other
hand, luenbsn, acne, purplish, strae, hapertension, Iy per-
gheema, and morensed urman corticoid exeretion snggestive of
Cusbing’s sundeome were enconatered by Bongiovanai and Efsene
menger 139 Metabolum of adeenal corticonds s dependent upon
wn utact Inver The diappearance of 17y drovs corticosteroids
(v drocortsone) from the plasina of pationts with lver discase
samersels proportonal to the degree of Iner damage measured
by bronsilialemn retention ¢ 10) Hepatie dssfunction Is accom-
panied by prolonged elesation of blood levels of adrenal steroids
and decreased wasan exretion of tier waste products

Blood Pressure and Voscular Changes

Current theones on the canse of by pertenaon and shock all
melude the hver It has been demonstrated that experimental
restal hpertension 15 ehmmated In hepatic ey, Goldblatt has
postalated that by pertension resudts from the interaction of renin
produced m the hduev, and L pectensinagen elaborated in the
huer (41) Shorr propoed that the Jadsey produces 3 yasoeveitor
substanee (VEM) which s opposed by a sasodepressor substance
(VDAY manefactnred mothe msdes and the Iner; VEM ordi-
nartly predominates to samtan sormal bload presswe levels
{42y Inhbition of the normal hepabie process of deactivation of
VN camses hvpatension and shock

A low meidence of hypertension has been recorded in studies
of patients with severe ner disease {13), Of 230 patients wdh
hepatie airrhoss dae Yo putntionad deficency observed in our
clnic, 70 per cent had narmal blaod presstire, -4 per ceat had
T potension, and 26 pereent had by pertension, A seral study of
38 hypertensne patients who deceloped progressive hepatie
msufficiency revealed an merease i by pertemsion in 5 (131 per
cent), decrease in 19 (50 per coent), no change in 8 (210
yer cent}, and marked fuchuations in 6 (157 per cent). The
following case listory 15 illustratsne of the decrease in blood
presswre which orewrred with sesere hepatic damage in oue half
of our hypericnsive patients.
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Cast & IisAprEARANCE 01 IIZPLRTENSION wrtit PROGRESSIVE
HEepaTIC INSUFFICIENC Y

Chmical Features W.C, a 64-year-old laborer, had documented
hypertensive heart disease for a penod of 10 ycars, with blood pressure
rangmng between 1807110 and 196/140, assocrated with an enlarged
heart, retmopathy, and renal dysfunction

He developed bilary cirrhosis as a result of prolonged common duct
obstruction, and sertal recordmgs showed a gradual reduction of his
blood pressure to 120/80 At abdomumal exploration, gallstones were
found to be responsible for biliary obstruction The lner was green,
firm, and finely nodular Postoperativelv, the patients blood pressure
remamed within the normal range and cardiomegaly and eyeground
changes decreased There was no evidence of myocardial mfarction, 2

At tme of  Exght months
later

Biochemcal study surgery

Serum bilirubm (mg ©.) 60 08
Alhaline phospha-

tase (BU ) 55 75
Bromsulfalem (¢4} 425
Total serum cholesterol

mg ) 213 253

Cliolesterol esters (mg %) 130 162
Serum albumm (gm ¢,) 31 35
Serum globulin (gm % 15 18
Cephahn flocculation 3+ 34
Thymol turbidity (umts) 50 45
Prothrombin

tune 128123 15 15

At time of Eight months

Histologeo study surgery later
Fibrosis 2+ 2+
Fat 0 0
Regeneration 3+ 3+
Bile stasis 2+ 0
Infiltration 24 1+
Necrosis 0 0
Other 0 [

Biliary Biltary
Pathologic diagnosis arrhosts rirthoss
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adrenals with reduction of its lipid content has been noted in
postmorten studies of patients with Jiver disease. On the other
hand, hursutism, acne, purphsh, striac, hypertension. hyper-
glvcemia, and mereased unmary corticoid exeretion suggestise of
Cushing’s ssndrome were encountered by Bongior anni and Exsen-
menger (39) Metabolism of adrenal corticoids is dependent npon
an mtact Inver The disappearance of 17-hy drovy corticosteroids
(I drocortisone) from the plasma of patients with Yiver disease
15 mversely proportional to the degree of Iner damage measured
by bromsulfalem retention ( 10). Hepatic dysfunction is accom-
panied by prolonged elevation of blood levels of adrenal steroids
and decreased urmary exeretion of their waste products.

Blood Pressute and Vascular Changes

Current theories on the cause of hypertension and shock all
mclude the Iver, It has been demonstrated that experimental
renal hyvpertension 1s elimmated by hepatie injury., Goldblatt has
postulated that by pertension sesults from the interaction of renin
produced in the hidney, and hypertensinogen elaborated in the
Ter (41) Shorr proposed that the hidney produces a vasoexcitor
substance { VEM) wlich 1s opposed by a vasodepressor substance
(VDD manufactured m the muscles and the Iner, VEM ordi-
nanly predommates to maintam normal blood pressure Jevels
(42). Ininbition of the normal hepatic process of deactivation of
VDM causes hy potension and sheck

A low incidence of hyvpertension has been recorded in studics
of patients with severe hner disease (43) OF 230 patients with
liepatic cirrhous due to nutntional deficiency observed in our
clme, 70 per cent had normal bleod pressure, 4 per cent had
hypotension, and 26 percent had hy pertension. A serial study of
38 hypertensive patients who developed progressive hepatie
nsufficiency revealed an merease in hy pertension in 5 (131 per
cent), dectease in 19 (58 per comt), wo change n 8 {210
per cent), and marked fluctuations in 6 (157 per cent). The
following case lustory is illustrative of the decrease in blood
pressure which occurred with severe hepatic damage in one half
of our hypertensive patients.
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of 30 mg /100cc and 35 myg, 100ce had no chnteal stigmas
and ouly mmor achemical fuuctional changes o ndicate
hepatic disease was responsible 1y pagheenma due to Jner
dusease must be dilferentiated from that due to pancreatic, adrenal,
pitutary, or thyroid disease (47). We have seen 1t most commonly
m patients with fatty hiver and nutntional eirrhosis However,
it 15 also seen in patients with hepatic congestion due to heart
faiure, fulminant viral hepatitis, and carcinomatous metastases
to the hiver.

The carbohydrate disturbance 1s usually the primary abnormal-
1ty in patients with Iner disease who have hyperglycemia and
glycosunia In these instances, hepatic changes are usually second-
ary to poor nutntion Hyperglycena and glycosuria mav coexist
with Iner disease without evident nutntional abnormalities.
The diabetic develops his share of hwver changes due to congestive
heart fallure, metastatic malignancy, viral hepatitss, and tnlary
obstruction. Ilemochromatosts 1s accompanied by lwer and
pancreatic lesions, both of which may contribute to carbohvdrate
disturbance Occasionally, pancreatitis 15 assocated wath liver
injury and hyperglycenna and glveosuna Normal carbohydrate
tolerance depends vpon the integnty of the liver Intravenous
glucose tolerance tests have resulted m three general patterns
in liver disease a flat curve m 30 per cent, a duabetic-like curve
in 18 per cent, and a normal curve m 32 per cent of 100 non-
selected patients with nutritional cirhosis  Patients with de-

P d arrhosis frequently have a fat or dabetichike
curve, whereas normal curves are usually present i cirrhosis
without jaundice, fluid retention, or sensorial disturbances

A diabetic-ike syndrome resulting from Iner disease 1s dif-
ficult to establish apart from true diabetes mellitus (48) We
have employed the following critenia  (a) Iistory of exposure
to hepatotowins or of Iner mpury prior to the appearance of the
diabetic ssudrome, (b) climes], biochemical, o histologic evi-
dence of lner discase, {c) lack of famihal history of diabetes or
chuucal evidence of pancreatic, pituitary, wdronal, or thyrord dis-
ease, (d) disappearance of hypergh cenma and gh cosuna without
insulin with improvement of hepatic function, and (¢) normal
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corebrovasentar aprsade, or other specilic mechanism e acconnt for
n it w Blood pro ssune

Commnent The decrease w llond presuee ared sapeosemont i ¢hu-
b stigmas of By peortensne vaiscnlar disease anted an this p.nivm was
not accampansd by asalistrition and favors the thesis that loer cell
npury mas induce bypots nsion, Lmprovement in hepatic reserve may
be followed by return of blood pressure readings to previous feveb Al
thongh jiuncice disappeared m thes patient, there was hittle alteration
m hiochemieal and hstalogre abnormalites.

There has been conuderable mterest in the possible relationship
between atherosclerosis and ver disease. Instances of decreased
merdence of atheroselerosts in patients with nutritional cirrhosis
and an merease m balars ershoss have been seported. A rough
carrelation has been nated between atherosclerosis and the
serum cholesterol, cholesterol-phosplinlynd ratia (41), and serum
fiprd fractionation by uitra cemningetion (43). In our im otigas
tions, there appears to be no wgmficant decrease in the incidence
of atheroselerosss in patients with Iner disease, Nine per cent
of cases of advanced nutrittonal Grrhosis stedied at autopsy had
significant coronary atherosclerosss, Several patients had been
obsened with classie clmseal wnd electrocardiographic criteria
for & dugness of myocardial wfarction, Serial electrocardio-
grams and ballistecardiograms - patients with liver disease
have occastonally  demonstrated  evidence of coronary arters
diseasc unswspected by history and physseal exannnation,

Blood Sugar Disturbances

The fasting blood sugar level 1s usualls noomal in Iner disease
(46) Mypoghcemia or hyperglicemia may be obseryed. Hy-
pogh cera 15 usually associated with nervousness, mcereased
sweating, palpitations, aberrant hehavior, convulsions, or coma.
A low blood sugar is related to a decreased mtake of carhohy drate
associated with an abnormalty m gl cogenolysis, gh eogeness,
ghlmncogencsis, or a combination of these factors, The degree
of hypoglycemia cannot be correlated sith the results of bio-
chemical ver function studies or morphologic changes of the
liver. Two patients with fatty lher admitted with blood sugars
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of 30 g /100cc. and 85 mg 100cc had no chnieal stigmas
and ouly minor Irochenueal functional changes o mdicate
hepatie discase was responsible Uypoghcema due to Iner
disease must be dufferentiated from that duce to pancreatic, adrenal
pituitary, or thyroid disease (47) We have seen 1t most commonly
m patients with fatty hiver and nutritional ewrrhosis. However,
135 also scen m patients with hepatic congestion due to heart
fature, fulmmant viral hepatitis, and carcimomatous metastases
to the Iner.

The carbohy drate disturbance 1s usually the primary abnormal-
ity m P“"e“"s with Iner discase who have hyperglveerma and
glycosuria. In these instances, hepatic changes are usually second-
ary to poor nutntion l{ypcrglycemu and glycosuna TTay coexist
with liver disease without evident nutritional abnormalities
The dabetic dev elops hus share of liver changes due to congestive
heart falure, metastatic mahignancy, viral hepatitis, and biliary

obstruction, H 1 1 panied by liver and
pancreatic lesions, both of which may contribute to carbohy drate
disturbance  Occ: lly, pancreatitis 1s d with Iner

tjury and hypergh cemia and giveosuria Normal carbohvdrate
tolerance depends upon the mtegrity of the Iner Intravenous
glucose tolerance tests have resulted m three general patterns
m fver disease a flat curve 1w 30 per cent, a diabetic-like curve
in I8 per cent, and a normal curve n 32 per cent of 100 non-
selected patients with nutntional ewrhosis Patients with de-
P d cwrhosts frequently have a flat or diabetic-like
curve, whereas normal curves arc usually present i curhosiy
without jaundice, fld retention, or sensorial disturbances
A dsabetic-hle syndrome resulting from Iner disease 15 dif-
ficult to establish apait from true diabetes mellitns (48) We
have employed the following cnteria () Iistory of exposure
to hepatotoxins or of hiver mjury prior to the appearance of the
diabetic syndrome, (b) chmical, biochemical, or lustologic evi-
dence of liver diseases {c¢) lack of familial history of diabetes or
chinical evadence of pancreatie, pituitary adrcnal, or thyroud dis-
ease, (d) disappearance of hyperglycerma and glveosuna without
msulmn wath improvement of hepatic function, and (¢) normal
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response to the provocatne cortnone~glucase talerance test after
disappearance of evidence of acute Iver ingory,

Fousteen patients with suspected hepatie ‘diahetes have been
evaluated moour e Seven had nntritional cirrhosis and seven
had faths Iner Therapentic response suggests that Iy pergl cemia
resulted from disturhance of hepatie homeostasis of blood sugar
m eight patients, and from the mmasking of latent diabetes
m four patients The mechamsm was obseure in two patients
who developed msohin resstant diabetes Giving 125 mg of
cortisone n two diaded doses, one at si honrs and one at one
hour, prior to a standard glicose tolerance test, facilitates the
dugnous of litent dubetes Cortisone m such eases produces
a tpical diabetie tolermee cunie Sigmficant ketosis has not
been observed althongh patients have consumed large quantities
of alcoholic beverages, caten poorlr, and recened no insulin.
None of the patients had clmical evidence of aceelerated vascular
disease The dfferentul dugnoss of hepatogenic diabetes and
chabetes mellitus with secondary Iner changes was most readdy
mude by prolonged therapeutic obsenation, Prognosis for both
the Jiver changes and the carbohydrate cdisturbanees was good
with proper treatment Si patients returning to aleoholism and
poor dietary habtts had re-occurrence of hsperghcemia and
ahcosurta Chmcal abnormalibies were controlled in eight patients
adhenng to thewr therapentic regimen

Renal Abnormalities

Renal dysfunetian is frequently present m patients with bepatic
disease In many mstances, hepatic and renal disease oceur as
independent phenomena (49) A common mechanism is respon-
sible for encountered hepatic and renal abnormalities in cholme
deficiency (50), and touc injury to the Iner and kidney. The
hepatorenal syndrome 1s characterized by necrosis of the liver
cells with secondary lestons of the renal tubules (51) Patients
with Iner disease who develop shock as a result of portal vein
thrombesis, overwhelming infection, or massne gastromtestinal
hemorthage have renal falure Rarely, hepatic d)’s'function ac-
companies inflammatory or nutritional changes which occur

primary kidney dusease.
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Renal function abnormaliies may cause azotemia, clearance
abnormalities, and/or pathologic unne constituents Blood urea
15 largely synthesized m the lver and, therefore, tends to be
reduced 1 patients with acute hepatic msufficiency We have
noted varymng degrees of azotemia m decompensated patients with
nutritional cirhosis. Elevation of blood urea also occurs in
patients with fatty hver, vial hepatiis, and bilary obstruction
Azotemna is usually transient and related to dehydration or
hemorrhage It may represent a ternunal mamfestation or occur
as a result of bile nephropathy, “acute tubular necrosis,” pyelone-
phntis, or glomerulonephritss.

Inuhn and para-aminchippurate clearance studies conducted
m our chnje have been normal m patients with fatty hver and
mild nutntional crrrhosis However, a decreased renal plasma
flow and mereased tubular reabsorption are usually present in
patents with cirrhosis and asates (52) These abnormahties
dumimsh with 1mprovement of hepatic function Microscopic
urmalysis frequently reveals casturia and an mereased number
of red and white blood cells These findings are most promment
m patients with acute Iner njurv accompanied by jaundice
Transient albummuria occurred mn one half of the patients we
have studied with fatty liver, one thud of those with nutrtional
enrhosis, one third of those with biliary hepatitis, and one fifth
of the patients with viral hepatitis

Kidney biopsies on patients with nutntional Iiver disease m
the Jersey City Medical Center have not demonstrated any
morphologic abnormalities except where there 15 independent
renal disease Hstologic study of the kidney is a valuable diag-
nostic adjunct mn patients with hepatorenal syndromes where
the etiology 15 not clear, Specific changes may be seen m the
nephrotic syndrome, lower nephron nephrosis, lupus erythema-
tosus, and other 1enal lesions

Hematologic Syndromes

Anenua or a hemonthage duathests 1 present wi one third of
cases of cluome Iner disease Sueh patients exlulntig anemia
should have a 1ed blood cell count, hematocrit, and blood smear
to determine the cause, seventy, and morphologic charactersties,
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response to the provocatine mrli\mn-—ghlm\v tolerance test after
drappearance of evidence of acute hver mjnry.

Fourteen patients with suspected hepatie diabetes have been
evaloated moonr dime Seven had nutntiomal cirrhosis and seven
had fatty Iner Therapeutic respomse suggests that hypergly comia
resulted from disturbauce of hepatic homeostasis of blood sugar
m eight patients, and from the unmasking of Litent diabetes
m four patients The mechamsm was obscure in two patients
who developed msulin resutant diabetes. Guing 125 mg. of
cortisone in two dnided doses, one at six hours and one at one
bour, prior to a standard glucose tolerance test, facilitates the
dgnoss of latent diabetes. Cortisone fn such cases produces
a typreal diabetie tolerance cumve. Siygmificant ketosis has not
been observed although patients have consumed large quantities
of alcoholic beverages, caten poorly, and received no msulin.
None of the patients had clmieal evidence of accelerated vascular
disease. The differential diagnosis of hepatogenie dabetes and
diabetes mellttus with secondary Iner changes was most readily
made by prolonged therapeutic obsen ation. Proguosis for both
the Iner changes and the carbohy drate disturbances was good
with proper treatment Six patients returmng to alcoholism and
poor dietars haluts had re-occurrence of hyperglycemia and
ghcosuria Chmeal abnormialities were controlled m exght patients
adherng to their therapeutie regaimen

Renal Abnormalities

Renal dy sfunction s frequently present mn patients with hepatic
disease In many mstances, hepatie and renal disease occur as
independent phenomena (49) A common mechanism is respon-
sible for encountered hepatic and renal abnormalities m choline
defictency (50), and tovic injury to the hver and Nidney. The
Lepatorenal syndrome s charactenzed by neerosis of the liver
cells with secondary lesions of the renal tubules (51). Fabients
with liver discase who develop shock as a result of portal vein
thrombosis, overwhelmmng infection, or massive gastrointestinal
hemorrhage have renal falure Rarely, hepatic dysfunction ac-
companics inflammatory or nutritional changes which occur in

primary hdney disease.
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peripheral neuritis due to nutritional defisency Adequate erythiro-
cyvhic maturing factor is usually present, and extracts of the most
exensively damaged hver imtiate good hematologie response
(55). Response to Co®, labeled Bis, given orally (Schilling test)
15 of great value in differential diagnosis
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Bleeding tendencies charactenzed by petechue, purpura, epi-
staxis, blcedmg gums, melena, ete are often found in pahents
with mod to severe hep llular disease This 15 reasonable
m view of the unportance of the liver m mamtamng normal
hemostasis (Fig  12) Currently avatlable laboratory studhes
facilitate delineation of the mechanmins responsihle for abnormal
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It may be necessans to evaluate the bone marrow, conduct red
cell survinal stucies, and assay the serum and red cells for
hemolvsis

Anemna 1 due to deereased production, increased loss, or
excessive destruction of ey throeyv tes. A comtbination of hlood loss,
nutntional defiesency, abnormal spleme function, and infection
15 often responpsible for anemia in hepatic disease. Studies of
red blood ccll sunival by the Ashby technic and radioactive
chromtium show subchinical hemolysis 1s the most frequent eause
of anemia m the absence of blood loss (33). This appears to
be due to local destruction of red cells, probably throngh their
sequestration i the spleen There is often an accompanying
eryvthroblastosis of the bone marrow, mereased urine wrobilinagen,
and reticulocrtoss In health, the normal rate of hemoglobin
production s approximately 009 gm 'Ky, of body weight/day.
A variety of chrome diseases are associated with decreased red
cell sunnal but mereased amounts of hemoglobin are produced
to maintain an equithnium  Anenna usually develops when the
mean Ife span of the enthrocytes 15 less than 15-20 days.
Qccasonally, acute hemalitic anemia with a positive Coombs
test may ocewr (541 Morphologie studies on 114 of our patients
with moderate to severe nutntional cirshosis showed a2 normo-
chromiec normocviic anenma in 83 per cent. a macrocytic hyper-
chrome anemia mn 30 per cent, and a microcytic hypochromic
anemia m 7 per cent

Normocy tie normochromic anemma oecurs in patients with low-
grade hemolysis and acute blood loss, Microcytic Jiypochromic
anemia is seen with dccreased detary intake of iron and with
pathologic bleeding from esophageal vances, hemorrhoids, or
ather sources Macrocyhc anerma 1s commonly due to subelinical
hemolysts but may result from a deficiency of folic acid or vitannn
By, Fohe acd deficiency 1s suggested bv leukopenia, large
granulocytes n the peripheral blood showing peculiarities of
nuclear chramatin, and a low retienlocyte count Macracytosis
may be piesent m cirthosty with and without anemia Pernictous
anemia 15 occasonally smudated because of megaloblastosis of
the bone marrow, decreased or absent hydrochloric acid, and
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pesipheral neuntis due to nutritional deficiency. Adequate erythro-
cytic maturimg factor 1s usually present, and extracts of the most
esteusively damaged hner imuate good lhiematologic response
(55). Response to Co', Iabeled Biz, given orally (Schulling test)
is of great value n differential diagnosis.
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Bleeding tendencies charactenzed by petechiae, purpura, epi-
stavss, bleeding gums, melena, ete are often found 1n patients
with maderate to severe hepatocellular dusease This 15 reasonable
m ysess of the mmportance of the hver m maintamng normal
Bemostasis (Fig 12) Cuarrently maidable laboratory studies
facilitate del n of the mech ponsible for abnormal
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hemorrhage o the mdnidual patient. Bleeding tendencies in
her dnease are wsaalh dne 10 mcreased capillary Tragality,
hy poprothrombmenna, thrombocytopenia, or low fibrinogen,
Rarely, there may be an almormality w plasisia or serum accelera-
tion factors, antithemopluhae globulm, or fitwinolytic and anti-
thrombmn activety,

Capillany fragility 1 frequently related to vitamin C deficiency
and may be evalnated by the Rumpel-Leede test. Hypopro-
thrombmermia due to an mabihity to produce prothrombin or
labile factor 1s the most common ceagulative deficiency in Iver
disease Manufacture of prothrombin requires an adeguate supply
of vitamn K and the functional mtegnty of liver eclls, in addition
to the lilnle factor (accelerator globuln) and stable factor
(serum accelerator factor) Thromboey tapenia presumably due
to spleme hy peractiy sty s reflected i abnormal bleeding time, clot
retraction, and prothrombm consumption According to Stefanini
(56), platelets supph. (a) platelet thromboplastic factor which
actnates thromboplastin from an mactnve plasma preewrsor, (b)
platelet factor 1 winch accelerates the conmversion of prothrombm
to thrombm, (c) platelet factor 2 which accelerates the comver-
ston of fibrmogen to fibrn; and (d) platelet factor 3 which
opposes the activity of hepann Agglutination of platelets begins
hemostasts by providmg a vasoconstricting agent, imtiates blood
coagulatron by supplving its thromboplastic factor, and secures
permanent hemostasis by effecting clot retraction.

ACCOMPANYING CONDITIONS

Hypovitaminosis

Chnical syndromes due to vitammn defierency in hiver disease
can be attnbuted to an inadequate dict m most nstances. In
cases with biliary obstruction, a deficiency of fat-soluble vitamins
15 a result of decreased fat absorption.

Thiarine hydrochloride defieiency 15 the most frequently en-
countered vitamm ambalance It contnbutes to fatigue and
weakness, and is responstble for peripheral neuritis Rarcly, there
is associated benben heart discase. Alcoholic patients are not
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mirequently seen with an enlarged heart, fluid retention, and
fatty lner in which a high protem and thamme hydrochlonde
miake cause a disappearance of these abmormalties. Mild to
d niacin defici is and a fult-blown preture
of pellagra is sometimes present
Vitamin 4 ~=7
disease w

these vit. : o pout dark adaptation are
encountereu i 2 Jarge percentage of alcohohes with nutntional
orthosis It occuss less often dunng the course of other causes
of cirthosis Full-blown scurvy 15 occasionally present n patients
with decompensated awrhosis

Reerctions to Infections

There appears to be an mereased susceptibility to infections
in patients with lner disease. Svmptoms and signs of a febrile
illness appear when an infection 15 responsible for Iues injury,
an anfl } process P Iner cell necroass, or there
15 an miercurrent or concurrent mfectrous disease The tner
normally helps control systemic mfections by removing bacteria
from portal venous blood and producing antibodies  Hepatic
blood flow hreefold with infi (57), and approx-
mately 60 per cent of the bactena passing through the heer are
removed {58) Opsomms, immune bodies, complement, and anti-
toun depend on an intact lver for their production Inability to
produce normal of these sul predisp to
recurrent nfections

Inf resistant to antibactenal agents are often directly
responsible for death in hepatic msuffictency Careful bacterso-
Tome study cluding antibiotie sensitivity 1s smportant m these
patients Liver disease does not interfere with the abibity of
the body to handle chemotherapeutic agents or antibiotics
Tmmumzation 15 achteved with the same facthty as m normal
ndividuals, except where there 1s a deficiency of gamma globulin
whrclis rarely seen i chromee Iney disease

Supermmposed infections often have a deletenions effect on
hepatic sesene Intercurrent anfechioms m panents recovering
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hemorrhage we the wcsadual patient Bleeding tendenties in
ver disease are waally due to mcreased capillary fragility,
hy poprothrombimemua, throwhoc topensa, or fow  fibrmogen
Rarely, there may be an abuormalits s plasma or serum aceeleras
tion factors, .mhhvmnphllmc globulin, or fibnnolytic and anti-
thrombin activity

Captllars fragahity 1s freguently related to vitamin C deficiency
and may be evalusted by the Rumpel-Leede test. Hypapro-
thrombmenna due to an mabality to produce protlirombin ot
Tabile factor 1s the most common coagulative deficiency in hver
disense Manufacture of prothrombn requires an adequate supP])'
of vitamin K and the funchional mtegnty of v er eells, in addition
to the lale factor {accelerator globuliny and stable factor
(serum aceelerator factor) Thrombocy topenia prmum.ﬂxly due
ta splense by peractinaty s reflected in abnormal bleeding time, clot
retraction, and prothrombm consamption According to Stefanior
(56), platelets supply (a) platelet thromboplastic factor which
actrvates thromboplastin from an mactnve plasma precussor, (b)
platelet factor 1 wlich accelerates the conersion of prothrombin
to thrombm, (c] platelet factor 2 wlieh accelerates the conver-
ston of fibrmogen to fibrn, and (d) platelet factor 3 which
opposes the actnaty of heparm Agglutiation of platelets begins
hemostasis by providmg a vasoconstnicting agent, imbates blood
coagulation by supphymg ats thromboplastie factor, and sccures
permanent hemostasis by effecting elot retraction,

ACCOMPANYING CONDITIONS
Hypovitaminosis
Chnical syndromes due to vitamm deficiency in hiver discase
can be attnbnted to an madequate het m most wstances In
cases with hiliary obstruction, a deficiency of fat-soluble vitamins
15 a sesult of deercascd fat absorption
famine hvdrachloride defi 3 s the most frequently en-
countered vitamn imbalance It contributes to fatigue and
weakness, and is responsible for peripheral nearitis. Rarely, there
1s associated bertben heart disease. Alcoholic pattents are not
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ity changes and newroses often represent latent emotional
distuehances which are aggrayated by hepatic disease I'sycholog-
scal testing of a group of chranic alcoholic patients with ner
disease being followed m our chnic showed personality alterations
which included psyet is, character disorders, and psy-
choses, Organic psychoses are charactenstic of tennnal phases
of liver insufficiency and arc occasionally noted in viral hepatits
and nutrittonal cirthosis

Focal bramn hemorrhage of a nonspecific nature and location 1s
found 1n patients dymng in hepatic coma The hemorrhage con-
tributes to observed psychouneuratic ar psichotic svmptoms,
By peractivity of deep tendon reflexes, extensor plantar sesponse,
horerform , Parki an tremors, and electroence-
phalographic changes

Peripheral neuritis and myelopathy are scen in liver disease
due to gutritional dssturbances, similar neuntic changes have
been nated m patients wath fulmnant viral hepatitss Hepatolen-
ticular degencration s assactated wath ammo aciduna and an
error in copper metabohsm whith are presumably Tesponsible
for liver injury, basal ganglion disease, and the Kayscr-Fleischer
nng seen n this discase

Neurologie and psychiatric disease may be complcated hy
secondary hwer pathology duc to nutritional alterations This 1
occasionally of mapor concern m the paraplegic and quadeiplegie
patient, where food absorption mav be altered because of the
neusologre lesion

Constitutional Symptoms

Both acute and chromie liver discase are accompanted by such
nouspecitic symptoms as anorevia, weight loss, weakness, and
malase which may be related to tosenna or reflect metabohie
disturbanices meident to hepatie dysfunction Loss of appetite
occurs predonunantly m acutely (i patients with rcterus, ascrtes,
and sensonial changes It is rarely due tn an enlarged hver which
mechameally compresses the stomach Weight loss sesults from
madequate food intake, inability 1o assimilate food stuffs, and
negatn e mtrogen balance

Weakness and malase sonsetintes constitute the chief complaints
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from viral hepatits produce an evacerbation of symptoms and
iochemical abnomalities. Mmor infections in paticnts with
severe hepatic disease may precipitate hepatic coma,

Reactions to Surgical Trauma

Surgical trauma 15 panied by me. ble biochemical

and lustologic clanges in the hver Biochemical study shows
bromsuifalem retention, biirubm elevation and a positive cephabin
flocculation test Serial biopsy demonstrates intralobular and
pentobular mfitration of poly marphonuclear Teukocs tes, mono-
cytes, and hymphocstes These changes subside quickly and are
not usually associated with clinieal abmonmalities, although they
mterfere with mtermedian metabolism, Sunslar biochemical and
lustologic alterations hiave been noted sm battle casualties Most
patients undergaing surgery deselop increased plasma levels
of }7-hydroxycorticosterords (40) due to a combination of Iner
dvsfunction and activation of the pitmitary—adrenal asis. This
contrnibutes to the sodwum and water retention, ncg.xti\'e nirmgcn
and potasstum halance, cosuopenta, creatinuria, and decreased
phagocevtosss seen 1 postoperatine states.

Surgieal procedures in patients with Iner discase may be
deleterious Hepatie coma frequently results from major opera-
tive procedures 1 patients with borderline hepatic msufBciency.
Carcful preoperative and postoperative attention to the hepatie
status and hmitation of anesthetie and surgical trauma reduces
marbiity and mortality A study of surgical convalescence in
30 patients with nutntional cirrhosis in our clinic demonstrated
a correlation of morbtdity and mortality with the seventy of Iner
disease and the extent of surgery, Pattents with mild to moderate
cirrhosis had negltgible morlndity and no mortality from operative
trauma, whereas 20 per cent of those with severc cirrhosis died
following major surgical procedures.

Neurolegic Chonges

A variety of psycluatric and neurologic syndromes are obsersed
in patients with fwer disease Appropriate evanunations are
indicated and include psy chiatnie and neurologic evaluation, shull
X125, electmencepl\alogmphy, and spinal fuid study. Personal-
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abnomizl lner function tests reflect nutritional, novious, or
vaseular changes which require therapy This is lustrated in
patients who undergo surgieal procedures or develop curable
medical illuesses Even the most minor stress is accompanted
by hepatic dysfunction as determined by sensitive biochemucal
tests. The direndating fev el of adrenocortical hormones 1 regulated
m part by the fuactional state ot the lner and many of the
cffects of mereased production of 17-hydrovy corticosteroids de-
pend npon a combination of adrenal and hepatie reserve.

In a group of 180 patients with subchimeal hver disease, bio-
chemical abnormalitics were associated v 1th normal hiver histology
1n 50 per cent, hustologie changes were the only abunormal finding
m 30 per cent, and a comnation of brochermeal and histologic
changes was present m 20 per cent The more sensitne hver
function tests such as 1 Ialet: and  cephall
floceulation were abnormal  Histolgie changes weladed faety
metamorphosis, v mphoes tic infiltration, foeal neesosis, 1won depo-
sition, and locatrzed fibrosts

Acute anicteric vual hepatitis often falls mto the category of
subclimeal her disease and s recogmzed with difficulty unless
st occurs as o part of an epudenue The presence of vague constitu-
tional symptoms such as fatigue. abdominal distress, or general
malaise accompanied by « positrve Bocetlation test and bromsul-
falein retention which gradually seturns to normal is suggestive,
and may provide the only clue to the diagnosis unless a lwer
biopsy s performed

A diagnosts of subchinical hiver disease in the indis idual pattent
may be questioned hecause  (2) brocheancal lner funetion
tests ate nonspeatfie, (b hustologie changes mav not be sigmf-
want, and (¢} there ss often a poor correlation among clieal
biochemical, and Justologie findings The general concept of
subclinical Iner dsease 15 wseful when improvement 1 bro-
chemical and anatome abnormalities, under therapy, 15 accurately
noted (59) Care must be teken m differcntiating subchmical
Inet discase feom pachanowons chaleay sty v prenmoae,
metastatie cancer. eollagen disease, ety whete hepatic factors
do not eantubute fo the encoumtered ssmpton comples
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in patients with both active and inactive hepatic disease, Muscular

weakness las been attnbuted to disuse atroply of bed rest and

an abnornlty m epergy wetabolism imposed by nutritional

deficreney or mterference with enzyme systems. This often pre-

sents 4 problem in differentsal diaguosis and is discussed further in
/Lhnpler Fune.

Suhclinical Liver Disease

Hepatic abnonnalities may be present without chaical signs
or symptoms. The diagnosts of Ins er disease in these circumstances
1s based m biochemreal and histologic findings. Subelinical changes
are wsually of munor sigmificance but may be the only reflection
o severe hepatic disease. Liver discase 15 characterized at its
onsct by biact al and or lustol hanges without clinical
abnormalities  Patients with reversible hepabie discase pass
through a subclmcaf recovers period where signs and symptoms
disappear but biochemteal and histologie alterations persist.

Most studies of subchmenl Iner disorders have been made
in patients with extrahepatic disease Subclueal alterations oecur
commonly m. (&) mutrttianal disturbances such as protein defi-
cieney, vitamun deficiency, starvation, and obesity; (b) metabolie
abnormaltties mcluding diabetes mellitus, aerd-base disturbances,
gout, and functional hypoglycenna, () conditions associrted
with alteration of blood flow and oxygenation of the hver as
anesthesia, surgreal trauma, shock, and anemia; (d) states Jeading
to actration of the phagocytie and defense micchanisms of the
liver as x-ray therapy, t matara, brucelosss, p i
rheumatowd arthritts, Bocek's sarcoidosis, ete. These hepatic
changes may represent an expression of defense mechanisms of
the body.

The frequency of biochenucal liver y sfunction in some systemic
diseases has led to the postulate that hepatic ab htres may
be responsible for the disease process. Numerous studres have
been conducted on the etiologic and therapeutic significance of
hepatie dystunction in gout, rheumatioid arthnitis, allergic discases,
and dermatoses. Hepatic abnormalities cannot be incriminated
as being causative 1 any of these conditions. Nevestheless,
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abuormal liver function tests reflect nutritional, novious, or
vascular changes which require therapy Tins 1s illustrated 1n
patients who undergo suripeal procedures or develop curable
medical illnesses Even the most mumor stress is accompanied
by hepatic dysfunction as determmed by sensitne biochermeal
tests. The arenlating level of adrenacortical hormanes s regulated
i part by the functional state of the liver and many of the
effects of mcreased production of 17-hydrox) corticosterods de-
pend upon a combination of adrenal and hepatic reserse

In a group of 180 patients with subclmcal fiver disease. bro-
chentical abnormahties were associated with normal liver histology
m 50 per cent, huistologie changes were the only abnormal indmg
in 30 per cent, and a combination of biochemcal and histologie
changes was present i 20 per eent The more senmtne lver
function tests such as bromsulfalein excretion and cephalin
flocculation were abnormal Histolgic changes included fatty
metamorphosts, Iymphocytic mfiltration, focal necrosis, 1on depo-
sition, and locahzed fbrosis

Acute antcterse viral hepatitts often falls mto the category of
subclinical hver disease and is recogmzed with difficalty unless
it occurs as 2 part of an eprdenuc The presence of vague constitu-
tional symptoms sach as fatigue, abdommal distress or general
malaise accompanied by a positne flocculation test and bronsnl-
falein retention whieh gradually returns to normal ts suggestive,
and may provide the onlv clie to the daguoss unless a fer
biopsy is performed

A diagnosts of subchnical Iner dwsease m the individual patient
may be questoned because  (a) brocheniical hver funchion
tests are nonspeatfie, (b) hutolagie changes mav not be sigmf-
icant, and (e) there s often a poor comrelatton among chmeal,
biochemical, and histologic findings. The general concept of
subclmical Iver duscase 15 uscful when mmprovement in Ino-
chenucal and anatomic abnormalitres, under therapn, 18 accuratelv
noted {59) Care must be tahen m differentratmg subchmical
Ter disease from paclionemons chalecs stetis, s preumona,
melastatic eancer, colligen diease efc, where hepatie factors
da not contnibute to the (ncountered svmptom complex
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in patrents with both actiy e and inactive liepatic disease, Muscular
weakness has bren attributed to disuse atrophy of bed rest and
an abnormalty m energy metabolism imposed by nutritional
deficiency or interference with enzyme sy stems. This often pre-
sents a problem i differential diagnosis and is discussed further in

/lmp(cr Tve
Subclinical Liver Disease

Ilepatic abnormalitics may be present without clinieal signs
or symaptoms The diagnosis of I er disease i these eircumstances
1s based m biochemical and histalogie findings. Subclinical changes
are usually of nunor significance but may be the only reflection
of severe hepatic discase. Liver disease is eliaracterized at its
anset by bochemieal and, or histologie changes without clinfeal
almormahties  FPatients with reversible hepatic discase pass
througl a subclimcal recovery pertod where signs and symptoms
dusappear but biochemical and histologic alterations persist.

Most studies of subelmieal liver disorders have been made
m patients with extraliepatic disease Subclnical alterations veeur
commonly m: (a) nutntional disturbances such as protein defi-
cieney, vitamin deficiency, starvation, and obesity; (b) meiabolic
abnormalit Juding diabet Thtus, acid-base disturbances,
gont, and funchional hypoglyeenma, {¢) rondiions associated
with alteration of blood flow and ovygenation of the liver as
anesthesia, surgical trauma, shock, and anemia; (d) states Jeading
to activation of the phagocytic and defense mechanisms of the
liver as x-ray therapy, 1 ia, malana, brucellosis, 1 i
rheumatoid arthritis, Boeck's sarcoidosis, ete. These hepatic
changes may represent an expression of defense mechanisms of
the body.

‘The frequency of biochemcal hiver dysfunction in some systemic
diseases has led to the postulate that hepatic abnormalities may
be responsible for the discase process Numerous studies have
been conducted on the etiologic and therapeatic sigmficance of
hepatic dysfunctmn in gaut, rheumatord arthritis, allergic diseascs,
and dermatoses. Hepatic abnormalities cannot be nerimmated
as being causative in any of these conditions, Nevertheless,
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BIOCHEMICAL
LIVER FUNCTION STUDIES
AND SPECIAL LABORATORY PROCEDURES

LIVER function tests are valuable m the differenttal dugnoss
of jamdice, turmsh mformation on the functional reserve of
the liver. detesmme the activity of the pathologic process, and

% permit recognition of subehmical hver disease In addition they
serve s a guide for treatment and falicitate evaluation of response
to therapy Liver funchion tests are most helpful when they are
conelated with climscal and histologic Andings. Senal sequential
studies increase their usefulness,

Avalable tests measure excretory capaerty and also assay the
status of the metabolic processes Their yesults affow for more
aecurate esafuation of the abihity of the Iner to everete and de-
toufy normal and artificial sut determine the chemical
constituents of the blood which may be altered, and directly or
indirectly measuve enzymatic activity and the pathologic matert-
als produced m hepatic disease

More than 100 biochemseal I er function tests have been pro-
posed Haweser, as pormted out by Hanger (1), only those whnch
can be performed rapdly, pensively, and ly, with
mmsmal dicomfort to the patent should be nsed in practice
{Table 1)
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than any single tost o1 group of tests considered separately,
Thts appraach coupled wath evpenience w wdinidual dragnostic
problems provides the practicing phystaan with an eveellent
bachground for mtelligent selection of bochemical tests.

1. Javnpice oF UNDETERMINED ORIGIN

The cluucian 15 mterested 1n deciding whether there is iemo-
Iytic, hepatic, or obstructive paundice Excluding cases w which
two or morc of these mechanisms have been responsible for
icterus, a correct dulferential duagnosts may bhe made m £0-90
per cent of patients on the basis of results from unne hile and
vrobtlinogen, serum alhalme phospl angd protem fi it
tion tests (3) Uncomplicated hemolvtie discase 1 charactenzed
by mnereased urine urobitinogen, normal serum alkatwe phos-
phatase, aud negatue flocenlation tests. In most instances of
hepatic jaundice, bile and wobtlmogen are present w the urine,
the alkaline phosphatase 1s normal or only shighthy elevated, and
the focculation tests are positive In extrahepatic biltary obstruc-
tion and cholangolar disease, theie 1s bile and na urebilinogen n
the wrme, the serum alkaline phosphatase 1s elevated, and floccu-
lation tests are negatve

2 Virar Hepatrmis

Selection of tests m viral hepatitts should be based on whether
the patient 15 jaundiced Urme Iile and urobibnogen, serum
alkalme phosphatase, and protem focculation tests are of cluef
salue duing the 1cteric phase Serum cholesterol esters, galactose
talerance, and lippuric acsd tests provide confinmatory evidence
of parenchymal discase Bromsulfalein exeretion 15 the best single
test i the nomjaundiced case, although urnnary coproporphynn
or a flgcculation test sometimes provides additional information

(2b)
8 Nursrnoxar Crrruosts

Biachereal tests mdicate the activity of the pathologc process,
and evatuate functional reserve m patients sath mtretional cur-
thosis, Single observations are of ittle salue An 1deal battery of
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Table 1 Laver Function Tests in Common Use

Reference
Normal values Jor method

LXCRETORY TFSTS

One-minute serum Infrubin 01<005 (7}
Total serum bikirobin 064025 (7)
Unne tale Neg (8}
Urme vrobihnogen 1.20 (Waltace-Dismond) (10)

0520 mg (21 hrs ) (9)
Feea) sterealiinogon 100-250 rg (11}
Bromsulfalem retention Less that 507, in 43 mn, (S5
Serum afkafine phosphatase 50420 (Bodansky UL} (18}
Serum tota} cholesterol 160-210 mg 5 (36}

METAROLIC TENTS

Serun albumn 4555 Gm *; (20)
Scrum globuhin 1530 G =, (20

Flacculation tests
Cephatin cholesterol foccn

lation o o1 (24
Thymol turbsdity 80+20 ¢ (23)
Zine sulfate wrbidity 50+G5 U (23)

Prothrombin—vitamin K test Correction of  fwpopro-

thrombnesma {27}
Unne coproporphvein 160-230 g )
Cholesterol mters T0-80¢ . of total

chinlesterol (36)
Ghcogen storage test 1550 mg 7 (3%}
Calactose tolerance 15450 mg 1 75 min, (39}
fappunc acid test 12402 Gm (2
Glntamic oxataceto .
transamnase 221=68 U “5)

There is no specific biochermeal pattern which is characteristic
of & gven type or severity of hver disease Zieve and assaciates
have apphed statishieal methods to analyze a group of lver
function tests used on patients with hepatitis and cirthosis (2)
Thesr studies evaluate the mterdependence among tests, attempt
to determine which: tests contsibute independent information, and
analyze the relative magminde of the contnbution of cach test
to the detection of hver disease These authors found a wmln'n«}-
tion of four sigmficant tests was far more effective fn diagnosis
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tests for tangterm studies should melude floceulation tests and
enzgme studies to provide wsight inte the activity of the patho-
logic process, and sermn protein partitiom, serum Cholesterol
esters, hippuric and synthess, and hromsulbfalein cxeretion to
measure functional reserve.

4. Passtve Coxerstiox v Heanr Faname

Biochemical Inver function studies do not provide a clue to
histopathology noted in heart failure (4). There is moderate
retention of bromsulfalein and negative flocculation tests in
pati with plicated passive congestion. Serial study
shows no alteration of biochemical reserve with mild filrosis,
but marked changes are nated with an intercurrent hepatitis, or
development of centrilobular necrosis.

5. Mrrastatic Matioxaxcy
The serum alkaline phosphatase is the best single fest in
¥ crred

P tous to the lher An elevation of
this enzyme 1 a nonjaundiced patient who has no hone disease
is Inghly sugg of metastatic makighaney or a grannlomat

process mvolving the hver Sixty o 70 per cent of patients with
hepatic metastases have an ierease in serum alkalme phas
phatase. Flocenlation tests are usually negative; enzyme studies
show m dt and decreased cholinesterase activity.
Other tests are of little additional value except in differentiating
primary parenchymal disease,

Therapeutic Orientation

Biochemical tests are Inable n objectively following the
course of a patient with liver injury and his response to various
t tic This is dlustrated by an analysis of the

bioch;mmal alterations which occur with progressive morphologic
changes (Table 2) Fibroblastic transformation of the fatty liver
is T d by i ion of 1 1fal and

of positive floccul tests Bibary obstruction lead-
n:é to fibrosis is assomated with an mevense of exeretory dy sfunc-
tion and protein and chiolestero]  abnormalities, Persistent
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PATHOPHYSIOLOGY, TECHNIC, AND CLINICAL
INTERPRETATION OF COMMONLY PERFORMED
LIVER FUNCTION TESTS

Availability of a large number of Inver function tests has made
1t necessary for each chimcian and hospital group to select those
tests which are sumple to perform and provide maximum mforma-
ton. In the Jersey City Medical Center, a group of fifteen tests
have been routmnely obtaned as a part of mvestigative studies,
Some of these tests are of little value 1 diagnosis or treatment
The following discussion will be concerned with a review of
bochemical Iner function tests believed to be of greatest value
to the practicmg physician Attentton will be directed to bilirubm
metabolism, bromsulfalem excretion, serum alkalme phosphatase,
and selected studies of protemn, cholesterol, and carbohydrate
metabolism The value of enzyme studses, urinary coproporphynn,
and hippunic acid synthesis i patients with hver disease wll
also be reviewed

Biliruhin Metabolism -

Serum bilirubin is a by-product of the catabolism of hemoglobin,
Red blood cells break down to release hemoglobin which 1s
converted mnto bilirubin-ron-globmn Tron™ss spht off this complex
and bilirubin-globin 1s taken up by the lver The Kupffer and
epithelial cells of the hver detach the globin molecule and
secrete sodum bilirubinate mto the hile Sodwm bilirubmate
1s excreted through bile capillanies mto intrabepatic and extra-
hepatic bile ducts which empty mto the duodenum Small amounts
of sodium bilirubmate are reabsorbed by the mtestinal tract

As a result of bactersal action, sodm bilirubmate reaching
the intestme 15 reduced to bilirubinog: hil and
other chromogens, collectnvely referred to as urobilmogen Most
of the urobilinogen 13 excreted with the feces, some 15 reabsorbed
and taken up by the Iner or re-excreted mto the bile. Some of
the reabsorbed wrobilmogen escapes from the Iner and appears
mn the wnne (Fig 18A) The daiy fecal and urine wrobilinogen




72 UVER DISEASE

alteration of everetory and wetabolie functional abormalsties
characterize deselopment of filsrasis e patients with viral hepatitis
and passsy e congestion On the other hand, resits of biochemical
studies improve m patients with nutritional cirhosis who reeeive
optimam therapy Likesnse, there s unpros ement in biochemical
reserve with surgical relicf of ilary obstruction, subssdence of
actvity an viral hepatitis, and wmtrol of passive vongestion of
the Iner m heart fmbure (53

Choree of tests depends npon the etiology, stage, and activity of
the hepatic disease In acute veversible processes such as fatty
tiver and midd vaeal hepatits, bromsulfalem exeretion and facela
tion tests are of greatest value m determimng when heahng
hos ocewrred Jo chwomice Iver ayury, stady of bromsoifalein e
eretion, flocculation tests, and transammase actisaty are helpful
when there are no major symptoms and the cluician is interested
moassay g ity m the parenchymal cells and councetne
tissue stroma  Repeated studies of Inlirubm metabohsm, serum
prothrombin, and serum allumm and globulin are most valuable
in patients who exlubit pandsce, bleeding tendencies, and furd
retention, respectn el

Interpretation of Tests
Numeraus estrahepatic factors mfluence the sesults of fiver
function tests Sinee none of the currently nvaslable biochemical
studies 15 specafic for hepate funchonal reserve, each mwst be
mierpreted m comunction with chmeal findings Techmenl errors
alter laboratory results and contribmte to difficulty in interpre-
tation It 15 necessary to modidy aceepted valacs for hiver function
+_tests m the newborn mfant (6) and m patients with complicatmg
“ discases After bth, bibrulun s shghitly elevated, the globulm
fraction of serum protein 1s lugher, and the total serum chalesterol
1 Jower Clronic cwcnlatory congeston, malnuteition, renal
discase, thyrad dysfunction, and disorders of smetabohsm abo
exert considerable miluence on the revalts of hver funchion tests
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the sodun biliralinate enters the blood stream and 15 exvereted
in the urine, the remamnder gomg to the ntestine to form vrobilino-
gen. Regmgitation may occur through the epathelium of the canal

Bload

BiaaudH

Yo 13 (eoutd ) B, Bshrubmn metabolm with hemohsn €, bilirubin
et dolsm m heptocethudar disease, D, bilirubim metsbolom wath exs
trahepatic abstruetion

of Tlenng and bile appears w the uane without hasing sodwm
brlnubmate reach the mtestine
Entrahepatic bibary ehstriction cames stass of socmm Inhe
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serves as a measure of hemaglabm destruction: One millgram of
urobilinagen i derned from 239 mg of destroyed hemaglobm,
Approximately 100-200 mg of nrobilinogen appear in the feces,
and 05-15 mg m the none cach day

o000

BILIRURIN- GLOBIN

£Lo8N

FREE BIURLBIN

UROBILINGGEN
Adn EXRETED IN URINE o
URGBIUNGGEN b STERCOBILIN wase EXCRETEL

906//‘1-—0

Fie 13 A, Normal Iilirubin metabolism

Hemalysis accelerates the breakdown of red blood cells and
prod of nhrubin-globin Tlis couses ar accumulation of
bilirubin-globin in the blood stream and is associated with an -
creased formation of sodium bilirubmate and increased everetion
of fecal and urinary urobihinogen (Fig 13B)

Hepatocellular disease mterferes with the transport of sodinm
Dilirubinate, Regurgitation occurs from the bile capillaries into
the Perisinusmdal space and blood stream {Fig. 13G). Some of
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the sodium bilirubnate enters the blood stream and 1s excreted
m the urme, the remamder gomg to the intestine to form urobilino-
gen Regurgitation may occur throngh the epithelum of the canal

BLOOD

Bm
</ BILIRVEIN

bie 13 (contd ) B, Bibirubin metabolsm with hemolvas, ©, bihirubin
metabolism i lepatocellular diease, Dy bibrubm metabolism with ex-
trahepatic obstruction

of Heumg and bile appears m the urme without having sodum
Inlirubiate reach the mtestine
Extrahepatic bilary obstrnction causes stasis of sodmum bili-
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rubinate sn the bile capiflanes. This causes hydrostatic dilatation
and supture of the e eapllancs, followed by leakage of
bilrubin into the humphatics of the biver. Bilimbin goes from the
Iymphatics wta the bload stream. No bilieubin reaches the fntes-
tinal tract and bule appears m the urine without fecal or urinary
urobibnogen (Fig, 183D) The serum hilirubin rises to @ maximum
level and fals to nse further due to a cessation of formation, in-
creased degradation, or a 1 of these h

Serum bilirubim s fractionated mto that which is combined
with protem (bilsrubin-protem ) and that which is free (sodium
bilirubinate) by the rate of reaction with Elulich’s diazo reagent.
The color reaction sesultmg from a nuvture of serum and the diaze
reagent 15 called a direet seaction It has been attnbuted to bili-
b winch 1s regurgitated from the biliary tree and consists of a
sodwm salt of nbrabm lomvely Bound to protein by absorption
(prompt reactmg hibrubm)  Addition of aleohol to the serum
reagent causes an wtensfication of th color reaction due to veae
ton with bilirulun wiich s Brmh bound te protein by a valence
bond (indirect abrubin} (7}

Stuches by Klatshin and has assocntes wath filter paper electro-
phoresis suggest that the above coneept is weorrect (7c). The
hypothesss 1 advanced that reactability of bihenbin to diazotiza-

tion depends upon solubshey difl es m selected media, Their
mvestigations show serury biirabin 1s Jargely boond to atbumin
and that diff 1 bilirubin-protem hinkage are not responsible

for the results of fractonation studies

Nermat values
“One misate” hilitubin { Na bilrubinate}  801-85 my 100 ¢c.
Indirect bihrubw (Inhruhin-proten)  001-05 mg 100 ce,

Knowledge of the total serun bilisubin 1s valuable io confism-
ing the chmeal impressien of janndice and m sesial followmng
of jcterie patonts Fractionatian of hilrulun has been used m
the differential ding of jaand T our cypenience, this pro-
cedure 1s principally of value m the dugnosis of hemaly tic jaun-
dice, and is of lumted help m cistmgmshing hetween bidiary
sbstruction and hepatocellular disease, Ths fs due to the fact that
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the rate of diazotizahon 1s determined by hoth the concentration
of bibrubm and chemmeal and physical factors m the serum
Alteration of the ratio of direct to mdirect iluubm 1s pathologre,
although the total value may be normal,

Urine Bile

Numerous tests are avalable for detection of biluna In the
foam test, the urme 15 shaken and the 1esulting foam observed
for a yellow color charactenstic of bile The methylene blue test
consists of adding 1 per cent methylene blue to 5 mi of urine
drop by drop, and 1f more than six drops are 1equired to estabhish
 blue color, the reaction 1s read as bemg positive for bile The
todne ring test consists of overlaymg 5 ml of unine with saturated
solution of 10dine, and 1if a green ring appears at the tertace
of these solutions, bile 1s present The Harrison spot test (8) 1s the
preferable test Five mlliliters of urine 1s added to 5 ml of 10 per
cent banum chlonde to precipitate bilirubin m this test The pre-
cipitate 15 filtered and 2-3 drops of Fouchet's reagent (tnichlor-
acetic acid and fermc chlonde) 1s added to 1t Bilrubm 1s oudized
by Fouchet’s reagent to produce a green color, the intensity of
which mndicates the concentration of bile present

The appearance of bile n the urine 1s abnormal and 1s seen onlv
m patients with primary lnver disease or obstructne jaundice
Daily unne bile studies are of value m following the course of
jaundice due to acute parenchymal disease

Urine and Fecal Urobilinogen and Urobilin

Ehrlich’s aldehyde reagent reacts with urobilinogen to form a
red color This colonmetric reaction may be used on the urme or
feces to estimate the amount of urobiinogen present The serm-
quantitative method for urine studies has proven useful in studies
of hiver disease (9) In this test, a two-hour specimen 15 collected
between 12 00 noon and 2 00 » 3 Normally 0 3-1 0 Ehrhich nmts
of urobilinogen 15 excreted m a two-hour period A simple, less
refined quantitative test for bilinogen 15 the Wallace-
Duamond method (10} This test 1s-performed with wnne ditated
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from 1 10-1 100 Normalh, urolnlmagen s present in unne up to
120

Urobahn s an oudation product of urobilmogen. In normal
urme, the relatn e awounty of urobilinogen and urobilin vary de-
pendmg upon whether there 1 an over-all tendeney for reduction
or oxidation Urgbshim has the same climeal significance as wrobilin-
ogen 1t normally present in the unne in health, and its con-
centration inereases with stagnation Urohihin is detected by a
green fluorescence which prupunmml to 3ts coneentration when
4 ml of urme are added to 4 m! of saturated alcoholic solution
of 7inc acetate and a filrate of the rewlung minture viewed
above a strong hght.

The Watson test (11) permsts rapud and aceurate measure of
fecal urabilinogen and urobihin These substances are evtracted
fram the stool with an alcohelic saltion of zine acctate. Ehchelds
aldehyde reagent 1s added to detect urolilmoyen and sodium
acetate to detect vrabilm  Approumateh 2 Gm of fresh stool
are desirable to estimate fecal wrobihmogen, any stool may be
tested for its urobiin content

Excrction of nrolulinogen 1 mereased with hemol tic disease,
A decrease occurs with obstruchion to bile outflow, drarrhea, and
use of antsbiotics which mterfere with convérsion of bile to
urobilmogen e the mtestme  The newborn infant has Jittle Feeal
or urme wrolnhnagen because of the rapd passage of material
thrangh the lower gut Renal dysfunction may interfere with
urinary pigment excretion

Urebdinegen studies are helpful i recogmizing and followng
the caurse of hemalytic disease and primary hepatic discase. Can-
siderable rehance can he put on these studies if care is tahen to
remove bie The climcan has to be certam that the test is done
before there 1s oudation of urobihnogen to urobilin Urolnhn
should be stutied toncomstantly when testing is delayed The

= presence of normal or mereased unne wrobthnagen elimmates the
possibihly of complete bilary abstruction, A diagnosis of abstrue-
tive jmmdxce 15 suggested when urobibinogen 1s persistently absent
from the feces and urine, However, unne urobilinogen may be
present in pabents swith Iibary obstruction and an ascending
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cholangtis as bacterial action in the bihtary tree causes degrada-
tion of sodiun hilirubinate to viobilmogen

Bromsulfalein Excretion

An intact hver is necessary for the 1emoval of a large number
of dyes from the blood stream Study of the 1ate of removal pro-
vides an index to hepatic £ ional capacity Br Malem 15 the
least tovic of the available dyes

Bromsulfalein is rapidly distiihuted throughout the body when
1t i intraduced mto the systemic airewlation. A vanable amount
is remaned by tissues of extralepatic organs including the dua-
phragm, heart, hing, hidney, spleen, and mtestme (12) Theoreti-
cally the loss 1s not stgnificant It hias been suggested that uptake
is 2 physicochemical process wherein bromsulfalem 15 bouad to
\inlmc,c]lular proteins {12) Approumately 98 per cent of the
bromsulfalem fmtially reaches the Iiver, the rate dependmg on
the cireulation The dye 18 taken from the sinusoids by the hver
and reticnloendothelal cells, Tt 15 then excreted mnto the bile
Fifty to 85 per cent of mjected bromsulfalein appears m the bile
in one hour, and 63-90 per cent tn two hours. The remammg
dye 15 temporarily stored i the retrentoendothelial system

Delayed everetion of bromsulfalem mav reflect an absormality

yof the systenue or hepatic areulation, Iner cell dvsfunction, or
| reticuloendothelial abnormalities It 1s removed from the blood
more completely m the postabsorptive than i the fastmy state
(13) Hepatic blood flow mav be estimated with hromsultalem
nsing clearance techntes with eompanison hemg made between
dve comcentration n sustemic venows blood and hepatic venous
blood obtaned by hepatic vem catheterization

Techmce for performing the bromsulfalein test 1 hetter stand-
ardized than any other test for biochemical Iver funchion study
Dosage calewlation and time should be ngidly adhered tn for
umformity of wesults (141 The preferable procedure is to mject
S mg Kg of bromsulfalem w the fasting state over a period of
one minute, avmding extus asation. Forty=fise snutes after com-
Peting the wjecton, 5t of blood should be drawn from the
opposite arm jn a dey swrmge and the amount of dve m the sernm
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detenmined In colocunetric methods Retention of S per cont o

wore of the dve at the end of 45 minutes 1 considered abnormal,

Abnormal retention of bromsulfalem occurs independently of

- the Tunctionat capactts of the liver m congestne heart failure,
shock, venous shunts that by-pass the liver, and other pathologic

sstates asoctated with a decreased hepatie hlood flow. Duease of
the biluny or retientoendothelal svatems alw alters elearance.

Abnormal dhe retention s attnbuted to dysfunetion of paren-

chvmal Iner cells m the absence of these states,

The bromsulfatem test 1s of itthe value m establishing a speafie
daagnoss, Where sed on chronte aleoholics with normal Biver,
focal mammation, fathy Iner, and nutntional cirrhosis the results
are stilar {13) Bromsulfulem exeretion is usclul fiy the emer-
goney defferential duapmosn of maswne hemorrhage from esopha-
geal vances and peptie uleer Shock i itself produces abnormal
bromsulfalem clearance However, retention of more than 30 per
cent of the dve 1 suggestne of pamary Tiver discase.

The browsulfalem test v of chuef value in determining when
acute Tner diease s healed I saral hepatitis dye clearance helps
ta establish an eoptimum time far ambulation of the patient.
Bromsulfalem retention shows evidence of contintied v er damage
and constitutes an eards sign of reactnation of hepatitis Although
this test mas be performed m the icteric patient, using appropridte
filters to ehinate Inlirubun effect, it provides httle mformation
of chmeal value w the presence of jaundice.

Alkoline Phosphatase
Alkahine phosphatase ss present m blood, serum, bone, her,
hidnev, mtestine, mammary gland, spleen, lung, adrenal cortes,
and seminiferous tubules Plasma levels are low at buth, nse
yrapidly to a mavmum dunng the fist month of be, and remam
Tugh during the active growth persod This enzyme is normally
evereted in the bile
Elevation of serum alkaline phosphatase oceurs wher s pro-
duction 1» increased or excretion wierdfered with, Inereased
production oceurs with osteablastie activity during normal gmwt’h
and in discases such as rickets, hyperparathyroidism, Paget’s
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discase, and bone tumors An elevated serum alhaling phosphatase
15 frequently scen in bihary obntruction and has been attrbuted
to an exeretory defect (16) The athabme phosphatase is probably
maintamed at normal levels by a different excretory mechanism
from serum brlirubin (1), As an obstructive process develops, a
nsc frequently appears before hyperlulirubinenma. Tt has been
suggested that regencration of liver tissue in biliary abstruction
and of tumor cells in neoplastic diseases may stimulate production
of alkaline phosphatase (17).

Seram alkalme phosphatase may be determined by the Bo-
dansky or King-Armstrong methods (18) Approxumately 5 mi
of seram ate needed for the chemical determmation Care must be
taken in drawmng the blood to aveid hemolysis The alkshne
phosph 15 normally bet 10 ond 40 umts by the Bo-
dansky method, and betseen 20 and 130 umts by the King-
Armstrong method

Thus test 15 vainable in the diagnosis of Inbary obstruction and
metastatic malignancy (¥ig. 14) In the ictenc pabent, an cle-
vated alkaline phosphatase suggests biliary obstruction, without
jaundice, 1t suggests metastatic mahgnancy Enzyme Jevels of
more than 15 Bodanshy units are obtamed in 90 per cent of
patients with extrahepatic obstructne jaundice The allaline
phosphatase 1s elevated n 60 per cent of patients with metastatic
careinoma to the hiver. Cholangiohitic hepantis and eurhosis, of
viral or toxic ongm, are charactenized bv o ngh level of ths ¢
enzymae, Patients with pl d fatty liver, hep passve
congestion, and nutrihonal cuthoss have a normal or enly x)xghllyg
clevated serum alkaline phosphatase .

STUDIES OF PROTEIN METABOLISM

The Iner 1 1esponsible for the synthesis of albumm, fbrmogen,

aud prothrombin, parhcpates m the manufacture of globuhy,
and o the site of & ion, tran and prod of

f
wrey Natiogen s stored i Ahis organ, and the speafic dynamic
actwu of protein Targely depends upon metabolic processes which
ocenr i the Iner Climeal measures of these functions are 1m-
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determined by colormmetric methods. Retention of 5 per cent or
more of the dve at the end of 45 minutes is considered abnormal

Abnormal retention of bremsulfalein occurs independently of

!(hc functional capacity of the Iver m congestive heart falure,
' shock, venous shunts that by-pass the hver, and other pathologic
“states assoctated with a decreased hepatic blood flow. Disease of
the Lihary or reticulocndothelial systems also alters clearance
Abnormal dye retention 15 attributed to dysfunction of paren-
chivmal Iiver cells m the absence of these states.

The bromsulfalen test 1s of little value in establishing a specific
dragnosis Where used on chronic aleoholics with normal lner,
focal inflammation, fatty hver, and nutritional cirthosis the results
are similar (15) Bromsulfalem eacretion 1s useful in the emer-
geney differential diagnosis of massise hemorrhage from esopha-
geal varices and peptic uleer. Shock in itself produces abnormal
bromsulfalen elearance However, retention of more than 30 per
cent of the dye 15 suggestive of primary Iner discase

The bromsulfalem test 1s of chicf salue in determning when
acute hwer disease 1s healed In viral hepatitis dye clearance helps
to establish an optimum time for amlulation of the patient.
Bromsulfalein retention shows evidence of continued liver damage ;
and constitutes an carly sign of reactis ation of hepatitis. Although
this test may be performed in the 1cteric patient, usmg appropriate
filters to eliminate bilirubin effect, it provides little mformation
of clinical value n the presence of jaundice.

Alkaline Phosphatase

Alkaline phosphatase 1s present m blood, serum, boue, hver,
hidney, intestine, mammary gland, spleen, lung, adrenal cortey,
and seminiferous tubules Plasma levels are low at birth, nise

\mpidly to a mavumum durmg the first month of Iife, and remain
Iugh during the active growth period This enzyme is normally
‘excreted m the bile

Elevation of serum alkalme phosphatase occurs when its pro-
duction is incicased or exerction inteifered with, Inaeased
production oceurs with osteoblastic activity dwiing notmal gmwt]l
and in diseases such as rckets, hyperparathyroidism, Paget's
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disease, and bone tumors An elevated serum alkalme phosphatase
is frequently scen i bihary obstruction and has been attributed
to an excretory defect (16). The alkaline phosphatase 1s probably
maintaned at normal lesels by a different excretory mechanism
from serum bilrubin (1) As an obstructive process develops, a
nse frequently appears before hyperbilirubinemia It has been
suggested that regeneration of liver tissue 1n biliary obstruction
and of tumor cells m neoplastic diseases may stmulate production
of alkalme phosphatase (17)

Serum alkaline phosphatase may be determmed by the Bo-
dansky or King-A g methods (18) Approumately 5 ml
of serum are needed for the chemical determmnation Care must be
taken m drawing the blood to avoid hemolysis The alkalme
phosphatase 15 normally between 10 and 40 units by the Bo-
dansky method, and between 20 and 130 umts by the Kmg-
Armstrong method,

Ths test is valuable 1n the diagnosis of biliary obstruction and
metastatic mahgnancy (Fig. 14) In the ictenc patient, an ele-
vated alkalme phosphatase suggests bihary obstruction, without
jaundice, 1t suggests metastatic malignancy Enzyme levels of
more than 15 Bodansky umts are obtaned m 90 per cent of
patents with extrahepatic obstructive jaundice, The alkaline
phosphatase 15 elevated i 60 per cent of patients with metastatic
carcinoma to the lver Cholangiolitic hepatitis and enrhosts, of '
viral or toxie orgm, are characterized by a hugh level of this!
enzyme Patients with uncomplicated fatty liver, hepatitis, passive
congestion, and nutritional cirrhosts have a normal or only shightly
clevated serum atkalme phosphatase

STUDIES OF PROTEIN METABOLISM

The liver 15 responsible for the synthesis of albumin, fibrmogen,
and prothrombin, participates 1 the manufacture of globulm,
and 15 the site of deamination, transamimation, and production of
urea Nitrogen 1s stored m thus organ, and the speific dynamic
action of protesn largely depends upon bolic p which
oceur m the hver, Clinical measures of these functions are im-
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pottant in assaying 1eserve of the Iner. In addition, they provide
uscful nformation for therapy and diaguosss Knowledge of the
serum albumnm level 15 mportant m patients with flud retention,
Tests which reflect an elevation of globukn provide an index to
the activaty of a pathologic process, and the prothrombin time 15
essential in study of patsents with hemorrhagic tendencies

Serum Albumin and Globulin

Two methods are available in the chinical laboratory for separat-
g plasma protemn: differential precipitation m neutral salt solu-
tions, and electrophoretic analysis Chemical deternunation by
salting-out procedures, and separation of protems on the basis of
ther migration m an electric feld yield dwvergent results (19)
Chemmcal study provides an adequate evaluation for climeal pur-
poses (20) By this method, the total serum protem 1s 68-7.5
G /100 cc., of which 30-50 Gm /100 cc. 15 represented by
albumm and 13-38 Gm /100 cc by globuln. When possible,
1t 15 desirable to estimate the total circulatmg protem by simul-
taneously determining the plasma volume and serum protem con-
centration This type of study corrects for errors made by plasma
volume alterations, A paper electrophoress 1s simpler than free
electrophoresis and 15 more readily adaptable to chmeal work
Typieal curves which help in dhagnoss are seen 1 both types of
electrophoretic analysis (Fig 15) Serum m normal persons using
electrophoretic separation techmques shows approumately 55
per cent albumm and 45 per cent globubm, with 53 per cent o,
globulin, 87 per cent x, globulm 134 per cent 4 globulin, 110
per cent y globuln and 6 5 pex cent fibunogen

Hy poalhummenua which 1eflects a decrease m trssue albumin
is wsnally present m severe or chrome Iner disease Acute Iner
injuiy dovs not sigmficantly alter the serum albumin Low serum
albumm m Iiver disease 1s due to a decrease m the production
of atbummn o1 exeessive loss of albummn m asane fluid. Studies
ot indmated albumin show that approvmately 40 per cent of
total bods albumm 1s 1n the plasma, and the remamder is i the
<homph wterstitial space, and possibly intracellular space (21),
One lult of the total jodinated albumn in the serum Jeaves the
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vascular compartment every 15 hours and i replaced by albmmm
reterning from estracellular areas The normal liver syuthesizes
approumately 180 Gm of albumm per day to naintain body
protemn stores, and this amount mereases considerably with threat-
ened hody depletion (22), Unlike healthy suh}ccts,'lm(iems with
hepatic ewrhosis are frequently unable fo synthesize more than
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Fi16 15  Electrophorctic protemn pattern in a patient with severe Iner
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w

9-10 Gm, of albumm daily, although they have no alteration_in
rate of albunun exchange or amount of degradation The mabity
of the Irver to increase production of albumin to replace loss into
accumulating ascitic flud causes a lowering of tissue and serum
albumin,

Serum globulin 15 charactenstically increased in Iiver disease.
Flectrophoretic stulies show high values for alpha, beta and
gamma globulins, Elevation of scrum globulin does not, in itst:lf,
indicate Inver dysfunction as numerous conditions are accompanied
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by hyperglobulimemia, The cause of the hyperglobulinerma in
Iner disease remamns unknown Studies with I tagged gamma
globulin demonstrate an ncreased rate of production and aceeler-
ated degradation of this proten m patients with liver disease
who have hyperglobulinemia (21). Patients with chronic lver
disease have from 2-10 times a normal concentration of globulm
Hyperglobuhnemia has been attributed to stimulation of the
reticuloendothelial system as a part of an immunologic mechanism
There 15 some evidence to suggest plasma cells, which are m-
creased mn liver disease, may be the source of globuln

Flocculation Tests

More than 20 hver function tests have been devised to mndicate
reactions which occur with quahtative and quantitatwy e abnormakh-
ties 1 the serum albumim or globulin The most popular are the
zine sulfate turbidity, cephalm chalesterol flocculation, and thymol
turbidity tests A combination of these tests improves diagnostic
perspective smce therr results depend on different physico-
chemical changes m the patient

The zinc sulfate turbidity test furnishes a reliable estimate of
gamma globulin. Dilution of serum containmng a high gamma
globulin level with a properly prepared solution of zine sulfate
produces a turbid precaipitate (23) Elevated zinc turbidity 15 seen
mn nutntional airthosts, cholangiolitic enrhosis, and chrome viral
hepatitis Thus test is of special value m recogmizing hepatocellular

vjaundice in the newborn where other functional tests are often
rusleading (6)

The cephahin flocculation test consists of miving serum with an
especially prepared cephalin cholesterol emulsion and observing
the degree of precipitation m 24 and 48 hours (24) A positwe
test depends upon the absence of stiblizing factors i the serum
which normally prevent gamma globulin from producing this reac-
tion The stabalizing material consusts of labile, Ipid rich con-

| stituents of the albumm-x-1-globulm fraction of plasma protems
(1} This matetial diappeas fron the serum withm 48 hours
after acute hepatocellular damage and does not return until
healing has begun (1) The cephalin flocculation 15 correlated



B8 LIVER DISEASE

with the actiaty of Iver discase as reflected iu clinical stigmas
and Istologie alterations  This reaction 15 useful in stadies of
the paundiced patient, m recoguizing subelinical Iner injuny, in
followmg the course of actine hepatie discase, and in detenmining 4
the need for controued therapy  Extrahepatic bihary obstruction
and cholangiohitic hepatitss are accompanied by a negative
cephalm focculation unless there 15 secondary mfection. In con-
trast, 80 per cent of the patients with seterus due to viral hepatitis, o/
active nutntional airthows, and ather parenchymal diseases have
a positive reaction Anictene viral hepatitis and ather subclinical
hepatie diseases may be recognized by paing this test. Serial theras
peutic follow.up in acute Iner myury with the cephalin floceuls-
tion test theoretically provides mformation on the pathologic
process and aids m decrding therapy
A positne cephabin floceulation reaction i nonhepate diseases
himats the over-all diagnostic value of this test, It is conumon in
diseases mvolvmg the reticuloendothelial system such as in-
fectious mononucleosis, malace, and lupus enythematosus, False-
positre reachions tepresent another pitfall commonly seen with
this test The sensitivity of the test vanes with the age of the
cephalin, the amount of hght, and presence of contaminants.
Nommal controls must be evaluated periodically to determine ac-
curaev of results of the test
A positive thymol turbidity reaction depends upon an alteration
in serum albumin, elevation of beta and alpha globulin, and an
increase in Iipids or lipoprotems. This test performed by adding
a muxture of thymol, barbatal, and sochum barbital to the test
serum (25) serves as a supplement to the zmc sulfate turhidity
and ceplialin flocculation tests. It 1s useful in following the progress
of recovery m acute Iner disease, and in dillcrentiating intra-,
hepatic and extrahepatic jamntiee The thymo!l turbicity wsvally
becomes positive Jater than the cephalin flocculation and tends
to remain positne in the healing phases of hepatitis after the
\ cephalin flocenlation has retumned to nonmal. Use of a thymol
reagent huffered at pll 7 55 is associated with a higher jncidence
of positise yesponses than with the seagent buffered at pI[ 78
Iyperlipemia causes a positive reaction and decreases the sclee-
tivity of the test in liver discase (26).
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Prothrombin Tests

The hver 15 responsible for the manufacture of components of
the prothrombim compley, the thromboplastn compley, and fibrin-
ogen, all of which are necesmty for blood clotting, Plasma pro-

b time fi 1es of the prothrombin complex,
the prothrombin consumption test provides a measure of the
thromboplastinogen complex, and plasma fibrinogen may be de-
termmed directly A protlrombin deficiency 1s frequently present
i hiver disease and 15 due to a lack of vitammn K, or lwer cell
mjury which nterferes with the manufacture of prothrombm,
or the production of the labile factor An abnormal prothrombin
consumption time results from a platelet deficiency, throm-
basthenia, or def of m the plasma
(&7)

The onc-stage plasma prothrombin time should be followed by
a 1epeat study wathin 24 hours after giving 72 mg of vitamm K
if results are abnormal Prothrombin deficiency due to extia-
hepatic abnormalities can usually be corrected with vitammn K
Pattents with primary hiver disease do not respond well to vitamin
K unless there 15 a coexisting vitamin K deficiency This test 15
helpful 1n the differential dragnosis of jaundice Patients with
obstructive jaundice have a return of prothrombin time to normal
after vitanun K therapy, those with hepatic jaundice have hittle
alteration of prothiombm time when vitamn K 1s gnen Hypo-

F)m!lnombmemm which 15 refractory to vitamn K 1s caused by a

deficiency of prothrombm or labile factar, or the presence of an
wmhthitor or fibimopenia It 1s possible to differentiate between
a deficiency of prothrombm and labile factor by addimg 10 per
cent alummum hydrovide treated plasma and performng the
one-stage clotting time  Aluminum hydrousde will shorten the
one-stage clottmg time when the labule factor 1s deficient The
presence of an mbulutor or fibrmopema should be suspected 1f
amnture of equal parts of the patient’s and normal plasma has a
one-stage clotting time of more than two scconds longer than
normal plasma (28)

A siphfied method using commercially prepared re\ﬂems
makes the serum protk ption test a p 1 pro-
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cedure (29) In thi test, serum 1 separated from clotted blood,
mived with a frediby prepared rondioplastio-flicivogen. snlu
tion, and the tune for a clot to form 1 determined. This time is
norally over 30 sceonds, The sange betwen 20 and 30 seconds
is doubtful. shorter than 20 seconds s abnormal. Delay in per-
formmg the outlined steps of the test, or other alterations in
tune or procedure causes conwiderable variation in results.

Studies of Protein Deamination and Urea Synthesis

The tiver and hadnes are responsible for deamination of pro-
tens. The amino group i spht off as ammonia and contributes ta
the formation of urea. The deammnated protein s resynthesized
into an amino aad, comerted to glicose or a fatty acid, or
oudized to carbon dinide and water Ammonium formed m the
intestines by the achion of bactena or mtrogenous substances
enters the portal arculation and 1s comerted by the Iiver mte
urea Estimation of total ammo acid mtrogen in the blood and
urme, blood ammomnm and blood urea furnishes insight into
these mechanisns,

The normal amino acid level of the serum is -8 mg /100 ec.
Efficteney of ammo acid metabolism is decreased with severe
Iner damage and the serum concentration sometimes rises to 2
level of 200 mg 100 cc The vormal e amine acd which
averages 20 mg 100 ce in health also increases marhedly with
acute hepatic msufficiency

Paper chromatographic studies of free amina acids in the plasma
of patients in hepatic coma demonstrated an increase in glutumic
acid, glatamine, tyrosme, cystine, and methionite (30). These
findings were not consistent The majority of patients had an m-
crease 1n plasma concentration of oue or more amino acids.

Blood ammonium les el becomes clevated when portal cireule-
tion by-passes the hiver m an Eck fistula, or hepatic blood fow is
reduced sn chronic hepatie disease (31) 1n chronic liver disease
it 1s reduced by fasting and mgestion of carhohydrates, 1t is m-
ercased with pratemn fecding, high meat intake, and ingestion of
ammoniu chloride and other ammonum salts, The major valne
of this determination is in diagpostic study of hepatic coma where
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there 15 an elevation of the ammonium level Sensorial changes
may precede its nise. Its chief Iimitation is the lack of standardiza-
tion of current chemical methods for performing the test (32)

In marked hepatie disease the formation of blood urea s de-
creased. This may sometimes be a helpful prognostic sign How-
ever, m most mstances 1t 15 not of value for there may be assoctated
renal dysfunction wihnch also causes an increase in blood urea

STUDIES FOR FAT METABOLISM

The outstandimg change m plasma lipids in hner disease 1s an
alteration of the ratio of free to total cholesterol (33) The lner
15 responsible for the chol 1 and cholesterol ester content of
the plasma Tt fact: and discharges chol, 1 nto the
plasma and later removes and destrovs 1t or converts 1t into
cholic acid Cholesterol 1s also synthesized by the ntestnal
mucosa, adrenal cortex, walls of arteries, and other tissues Acetate

15 1ts major precursor
A

of serum cholesterol levels depends on the bmd-\

mg properties of alpha and heta globulin, and the absorptue
capaaity of plasma protem Cholie acd, produced bv the Iner,
appears to control cholesterol levels indirectly by changing the
Jal;sorptnvc capacity of plasma protem or by mereasmg the alpha
and bheta globulin content of the serum Correlation of total
cholesterol with bile acids shows serum cholesterol to vary di-
rectly with the level of bile acids (34) There 1s a rapid turnover
of plasma cholosterol, 50 per cent bemng replaced dah  Hypo-
cholesterolenua oecurs when there s a reduchon m synthesss
of chol 1. haperel ) develops when the rate of
destruction of cholesterol 1s deereased
The Bloor techme (35) for chemical estimation of serum chio-
lesterol and cholesterol esters is swtable for detection of gross
abnormalities  More precise nformation is provided by the
Schoenheimer-Sperry method (36) and, of available, this 15 the
procedure of choee In the presence of estenfsing enzymes, free
chalesterol of the scrum tends to decrease, and cholesterol esters
mcrease (37) In liser disease chalesterol estenfy ing enzymes may
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be dimmished and ths has been used as the hasis for a test of liver
function. One can assume there 1s a deficiency of the estenfying
enzyme 1f free cholesterol does not decrease at least 30 per cent
in 24 hours at 37-C v

The total cholesterol may fall to Ievels of less than 100
mg 100 cc m termmal Iner disease. A simlar reduction has
Deen noted m marked manition, anemta, thyrotoxicosis, and dur-
mg the termmal phase of many unrelated chronic illnesses Un-
comphicated extrahepatic obstructn e jaundice is accompanied by
an clevated serum cholesterol Primary disease of the cholangioles
also causes a marked elevation sometimes as high as 2500
mg 100 cc The serum cholesteral 1 of lmited value in diagnostic
appransal of hepatic status i patients with familial hypereholes-
terolemia, nephrosis, diabetes, pregnancy, and hy pothy roidism.

In hner disease estimation of serum cholestero! esters provides
more mformation than the total chalesterol. A decrease in choles-
terol esters 15 obsenved i severe hepatic msufficiency. However,
sumlar degrees of mnterference with cholesterol esterification occur
i patients with nonhepatic disease and 1t 1s necessary to correlate
test results with chimeal findimgs

TESTS FOR CARBOHYDRATE METABOLISM

Disfunction of the hver may lead to mparred glycogen storage,
decreased galactose, levulose or lactic acid tolerance, abnormal
glucose tolerance, hvpoghcemia, or hyperglycemia, We have
found carbohydrate tests to be of value where correlated with
other chmeal data The major value of a measure of glycogen
storage capacity m hver discase appears to be jts use as a gude
to therapy The mntravenous galactose tolerance test is useful
the study of the jaundiced patient The intravenous glucose
tolerance test, performed with simultaneous inorganic phosphor-
ous studies, 15 helpful m the study of patients with blood sugar
changes associated w ith liver discase .

The glycogen stotage test may he performed with cilh’cr epi-
nephrine or glueagon, both of which increase gl}cagenolysls: One
one-hundredth cubic centimeter of 11000 epinephrine/Kg. 'Df
body weight given intramuscularly, or 001 ce. glucagon/Kg.
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of body weyght mtravenowsly will cause a nise in blood sugar of
appro<dsmately 40 mg /100 ¢0 dunmg the course of one hout
Paticnts wath starvation, ghy cogen storage disease, or galactosemia
have Little rise 1m blood sugar U lled diabetes 15 d
with a vanable wncrease of sugar, in some mstances being low, and
m others rangng as Ingh as 170 mg /100 cc Fatty hver, decom-
pensated nutntionak cwrhosis, acute viral hepattis, and passive
congestion of the liver due 1o congestive heart falure are assoer
ated with a decrease 1n response, proportional to the degree of
Iner smpury Pattents with wncompheated Inhary obstruction or
patchy neoplastic méltration of the hiver have normal responses
{Table 3). There 15 a correlation between the chmeal seventy of

Table 8 Glycogen Storage Vanauts m Discese

Mavmal nse of blood sugar

No of

Disease studies Average
Norma} 20 40
Uncomphcated metastatie

caresssoma 12 335
Hepatie congestion 2 1%
Dubetes mellitys uncontrolted 18 0
Unmmjﬂxmted obstructive

undice 15 42
Scvere acute hver discase 21 11
Severe chronie bver duesse 23 18

the Iver disease and the gheogen stosage test, and between
other biochemcal functions and this test {38) Results of the
epmephrme test are altered In vanation of epieplinne to nor-
epineplirme content of commercnad solutions, absorption, and state
of i Both the epmephrme and glicagon tests are
affected by previous diet and muscular actisity  Hyperghecma
resulting from ghacagon also depends upon the ‘rate of peripheral
glacose asumiation This action 15 mwmmized when a swall
amount of epmephrine 1 admimstesed before gnang ghicagen 1t
1s reconmiended that 4 combination of epmephrine and glucagon
be used w chnical practice (89)

The galactose tolerance test has ot been w idely used becanse
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be diminished and this has been used as the basis for a test of liver
function. One can assume there is a deficiency of the esterifying
enzyme if free cholesterol does not decrease at Jeast 30 per cent
n 24 hours at 37°C. v

The total cholesterol may fall to levels of less than 100
mg 100 cc m termunal Iner disease. A similar reduction has
been noted m marked inanition, anemia, thy rotoxicosis, and dur-
g the ternunal phase of many unrelated chronic illnesses Un-
comphicated extrabepatic obstruetive jaundice is accompanied by
an elevated serum cholesterol Primary disease of the cholanguoles
also canses a marhed elevation sometimes as Ingh as 2500
mg 100 ce The serum cholesterol 1s of lumited value in diagnostie
appraisal of hepatic status in patients with familial hypercholes-
terolemia, nephrosss, diabetes, pregnancy, and hy pothy roidism.

In Iner discase estimation of serum cholesterol esters provides
more mformation than the total cholesterol. A decrease in choles-
terol esters 15 observed 1 severe hepatic imsuffliciency. However,
stnlar degrees of interference with cholesterol esterification oceur
m patients with nonhepatic disease and 1t 1s necessary to correlate
test results wath clinieal findings

TESTS FOR CARBOHYDRATE METABOLISM

D sfunction of the Iner mav lead to impaired glycogen storage,
decreased galactose, levulose or lactic acid tolerance, abnormal
glucose tolerance, hvpoglycerma, or hyperglycemia. We have
found carbohydrate tests to be of value wlhere correlated with
other climeal data The major value of a measure of glycogen
storage capacity in liver disease appears to be its use as a guidc
to therapy. The intravenous galactose tolerance test is useful 1
the study of the jaundiced patient. The intravenous glucose
tolerance test, performed with simultancous inorganic phosphor-
ous studies, is helpful i the study of patients with blood sugar
changes associated with lner disease .

The glycogen storage test may e performed with cither epi-
nephrine or glucagon, both of wluch increase glyeogenolysis. One
one-hundredth cubic centimeter of 1:1000 epinephrine/Kg 'Of
body weight given intramuscularly, or 001 cc. glucagon/Kg.
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when cholmesterase hydrolyzes acetylcholine under controlled
conditions (43) By this method, normal cholinesterase values
are 0 66022 umts The serum chol is usnally d d
when the serum albumm level 35 low. Low values of this enzyme
have been found m patients with acute parenchymatous liver
discase and metastatic carcmoma

Serum gl ic oxalacetic t 1s elevated in the early
stages of acute liver cell mjpury. This finding 15 useful m diagnosis
and in following the course of parenchymatous discase It 1s ligh
in towue and infectious hepatitis, moderately elevated m obstrue-
tive janndiee and hner metastases, and vanable m clrrhosss Its
increase may indicate active liver cell destruction The test is
based on increase in a specific tissue enzyme wlich 1s distributed
n animal tissues with greatest concentration m the heart muscle,
skeletal muscle, brain, hver, and kadney 1n decreasing order. It 1s
concerned with the transfer of an amino mtrogen of aspartic acid

S, 1

Tissue injury results mn a decrease m glutamie oxalacetic trans-
aminase actmty and 13 associated with a relatively proportional
increase mn the achwity of the serum Piactical usefulness of this
test has been demonstrated m diagnostic study of patients with
suspected myocardial infarction and hepatic disease (43)

Hippuric Acid Test

Benzowe aad 15 converted m the body to lppunic acid and
measures of the rapidity and completeness of thus reaction pro-
vides a valuable test of Iver function A normal subject given
177 Gm of sodmum henzoate intravenously cxeretes 07-095
Gm  of luppunc acid m the urme durmg the first hour This
test depends upon the presence of coenzime A, adenostne tri
phosphate, a specific enzyme “glveme Nacy lase” (48). and ghycme
m addition 16 henzoie acid Also adequate oxygen, an ntae
circulation, and normal 1enal tubular function are necessary 1f a
measure of benzoie actd conpugation 15 to be used as an assay of
hepatic reserve.
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of techmeal difficulties with the intrasenous test and inaccuracy
of oral methods The Tver s the kev organ in the metabolsm of
galactose and throngh its actnaty galactose 15 remaved from the
blood Serial determmations show a progressive decrease of serum
galactose followmg ats mfusion i healthy subjects Liver dysfunc-
tion decreases the capacity to convert g:\].lCl()SC to ghcogen, and
galactose concentrations remam lugh for longer periods (89). In
normal subjects, po galactose 1 found m the blood stream at the
end of 75 mmutes after mfusing 05 Gm, of galactose/Kg of
body weight itravenowsly over a 2-3 minute period.

Glucose tolerance tests are mmportant in studies of liver disease
assoctated with hyperglycemta and Iy poglyeemia, The normal
curve depends on the mtegnty of the Iner, a quantitative rela-
tionslup exsting between the amount of funchioning hver paren-
cliyma and tolerance to glucose Tlie test with simultaneous
morganic phosphorous determinations may be useful in differenti-
ating the diabetic-hke cune seen m liver disease from that due
to chabetes mellitus (40) With nfusion of glucose in healthy
subjects, serum phosphorus decreases due to its use in the phos-
phorvlating mechamsm, In diabetes melhitus, where phosphoryla-
tion does not proceed normally, there 1 hittle or no reduction in
phosphorous levels with nfusion of glucose Patients with liver
disease respond similarly to healthy subjects With fasting hy per-
glycerma assoctated with Iner disease, there has been a variable
response which prevents the wse of this test in deciding the
ctiologic relationshup of the hy pergly cemuia and liver discase (41).
Cortisone given to patients with Iner discase who have normal

] carbohydrate metabohsm does not cause an abnormal tolerance
curve However, the hyperglyeemic response m patients with
latent pancreatic diabetes as well as those with hepatogenic dia-
betes 15 accentuated by cortisone (42}

ENZYME STUDIES

Serum cholmesterase provides an index to the efficiency of

hepatocellular protem synthesss, It may be determined by a
liberated

colorimetric method which measures the acetie acd
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suie or hepatic vem wedge pressure may gne inportant mdirect
formation on the degree of portal hy pertension.

Radiography of the Liver

Rocentgenogiams of the liver are useful i helping to evaluate
abnormal resonance over the liver They also provide objective m-
formation on lver size and reveal unsuspected lver opacibes
By this method 1t can be determned 1of the colon 1s between the
Inver and chest wall Liver enlargement 1s evident on x-ray when
obesity and ascites are mot present X-ray study 1s valuable m

bhist the degree of hep 1y Rarely, roentgenograms
show opacities m the substance of the Iner meludmg | derm,

hepatic caleuls, and calemum deposits m a hemangioma, amoebic
abscess, or echinococeus cyst

Cholecystography

Cholecystograply 1s wnportant 1n patients with liver discase
who hase signs and symptoms suggestne of acute cholecystitis
or biliary colic It 15 not associated with untoward effects We have
obtamed 1t routmely m older patients with chronie Iiver disease
(48) Telepaque, a tri-odmated substance, has been used for oral
cholecy phy, Cholografin, which contams four 10dine mole-
cules, has heen used for intravenous studies Theoretically, only
40-60 per cent of angested Telepaque 1s exereted by the Iner, the
rest appearmg m the urme Eightv to 90 per cent of injected
Cholografin goes to the liver for excretion Relatively high con-
centrations of Cholografin appear in the bikary ducts withm
20-25 minutes This charactenistic permits visualization of the
bihiary passages in the absence of gallbladder concentrating power

In 75 patients with nutnttonal cirrhoss, gallbladder visualiza-
tion was good n 22 (30 per cent), poor m 25 (33 per cent), and
absent m 28 (37 per cent) Unsuspeeted gallstones were demon-
strated 1n 9 (12 per cent) patients The degree of visualization
of the gallbladder m nutritional crrrhosss without janndice s re-
lated to the seversty of the ver duease High levels of bromsul-
falem retention, 3 plus to 4 plus cephalin floceulation, and marked
fibrows on hwopsy are assoctated with nom isuahization although
jaundice 1s absent Hepatic therapy Teads to improved gallbladder
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URINARY COPROPORPHYRIN

Liver disease 1s assoctated with an erease in the total urinary
coproporphyvin above the upper it of normal (100 pg/21-hour
urme sample} Thes finding 1s valuable in recognizing residual
Iner damage m patients with viral hepatitis and other acute
hepatocellular discase There may e persistent clesation after
bilirubm, cephalin flocculation, and bromsulfalein have become
normal (47). Isomer analysis shows that the mcrease is duc
mamly to the Type I somer There mav also he an increase in
Tvpe 1T ssomer n patients with ilary obstruction due to cancer
of the pancreas, bile ducts or Iner.

SPECIAL LABORATORY PROCEDURES

Disfunction of multiple physiologic systems in patients with
chronic hepatic disease makes 1t necessary to perform a large
number of Jaboratory procedures not related to the hyer per se. A
complete discussion of techuical procedures which may be re-
quired m evaluating patients with Iner discase would jmole
most of the available climeal laboratory methods The reader 15
referred to other teats for detwled descriptions of these methods
Recommended studies have proven largely of academic value
many nstances, however, they sometimes provide information
essential for proper therapy The patient with decompensated
nutritional crrrhosis accompanted by splenomegaly, hemolvtic
anemia, and ascites 1s llustratine A combimation of clinical, hio-
chemical, and histologic studies furmishes general therapeutic
onentation. Additional information relative to the desirabihty of
performmg a splenorenal shunt to remove an overachive spleen
and reduce portal hypertension when medical therapy fails may
be provided by speciahized technics such as radioactive chromium
studies, and transesophageal venous pressure study or hepatic vein
catheterization Study of Cr™ tagged ervtlirocytes in conjunction
with urmary and fecal wrobihnogen assays allows the clmician
to cvaluate red blood cell survival, and assess the role of an cn-
larged spleen hemolysis Estimation of esophageal varre pres-
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in samples of tissue from the metastases and surrounding normal
tisswe 1n 29 patients hy Stirrett and associates {50) revealed m-
creased radioactivity mn the metastases varymg from 13-64 per

4

~2

2

Vtic 16 Abdommal sketch used m platting radiosedine puch up in meta-
Matie caranoma to the ver (Modihed watl permssion, Sturrett, Yuhl, and
Labby Surg , Gaawe and Obst 96 210, 1933 )

cent However, tssue from the prmary neoplasm often did not
show more radhoactinity than adjacent normal tissue The extent
of hepatic metastases rather than the htologic tpe determines
the degree of wereased radoactinaty 130) When metastatic
Testons are more than 2 em 1 duameter the uptahe of wdionated
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visualizgtian Ninets per cont of patients waith janndhee due to
decompemated nutriteonal esshoss have nom isaalizatios of the
gailbladder  On the other band, elevated Inlieubin o 10
mg 1000w acute hiepatitss does not mterfere with choleey stog-
raphy,

P ) I
r Canhd 4

T s ~vher contrast media into the spleen

d Totectemam

MRy 1aas . ' ittern

of the portahepatian It provides snpoia,. 101 0

surgeal procedures and mds i recopmuon 6f spleme vein
thrombasts, portal sem nechaion, and vaseular anomalics, Using
a #22 gange needle and 20 e of the eontrast medium injected
steadihy over a four-second penod, vravs obtamed between 4 and
10 seconts mvally demonstrate the vasewlar pattern (49), A
manometric device attached to the needle permits an indirect
measure of portal preswire

Radiooctive Tracer Studies in Localizing
Discreef Lesions of the Liver
Radio-todine uptahe 35 mcreased m areas of metastatie car
cmotria of the hyver, and ths fact has been used to recognive neo-
J' plastic lenions preoperatnely (50 Companson of the activity

Table 4 Congral Values m Radionotope Scws  Control Ranges for
Average Sived Jadwadual in Radwoactive Survey Techme for Recogmbion of
Lotahzed Hepatic Lesions,®
A B < D E
1 83353 39-93  75-117  109-149  92-146
2 26-68 39-99  68~110 93141 8§4-j38
3 24-82 8797  76-104  Niphad 78108
4 29-65 53-81 6492 Tr~101 63307
5 16-58 38-72 53-81 5090 56-90
& 22586 4160 48-78 5686 4878

Su)l:\l;c control must be established m each radihotope Taboratory and
‘hould aclude sepimate studics for patieats with small, st crage, and large body

Buslds
:\:mh permussion, Strrett, Yuh! and Libhy, Swrg, Gynec and Obst, 96 210,
38
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normal liver biopsy m the presence of marked inereased radho-
activity in a localized arca suggests the focal lesions are beyond
the reach of the needle. Radioisotope survey technies and needle
biopsy should be combmed with chimcal evaluation and bro-
chemical study to obtam maumum mformation This method 1s
of greatest value in the diagnosis of metastatic cancer to the Iner
Less frequently, 2 positiv ¢ biopsy may be obtamed in a granuloma-
tous Jesion by thus technic. Further refinement of techmics mav
merease the ability to detect localized lesions (31)

Hepatic Vein Catheterization

The technic of cardiac eathetenization has been extended to
introduce a catheter mto the hepatic vems for the purpose of
measuring pressures and samplhing blood from these vessels, Ths
provides considerable information of academie and practical im-
portance on the influence of varying drugs and pathologre states
on hepatic blood flow, carbohydrate metabohsm, ammonnm
metabolism, and hepatic venous pressure (52} Thus, curtatlment
of physical actmity in chronie Iner discase 15 hased parstly on the
decrease m hepatie blood flow, mcreased ow gen extraction, and

d AV i e whicl 1s ch tstic of hepatie crr-

rhosis.
The demonstration that an elevated portal vem pressure 1s
d by a carresponding merease of wedged hepatic vem
pressure mahes this an important study in chimeal practice (53)
Portal hypertension mav he predicted from the finding of an
clevated pressure when a cardne catheter 15 wedged mto a
peripheral hepatie venule Wedged hepatic venons pressure re-
fleets the results of eqmbthration of portal venouns and hepatic
arteriolar pressures minus 4 small pressure gradient which occurs
acrass the sinusords There 1s an average mcrease m wedged
hepatic sein pressure of 20 o1 mose milkmeters of mercury abme
nght atrial pressure m- pattents with portal hpertension The
wedged hepatic vein pressure i onhy a fow imttimeters of mercuny
more than nght atnal pressure m patients withont Iner disease

and those wath hepatic dnewse who do not have portal hyper
tension
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albunun is mereased more than 30 per cent over nommal prede-
termined standards (Table 4, Fig, 16). A diffuse increase in uptahe
has been noted patients with hepatie fibrosis; spotty localiza-
tion has occurred 1 granulomas. No alterations have been seen
with primary liver cell cancer or amochbic abseess of the liver (51).

The mechanism responsible for localization of radioactis e iodine
1 selected areas 1s beng i estigated in several clinies. Decision
as to whether a morpholagic or iochemical alteration which in-
creases uptake of albumun or jodme 1s responsible for the results
obtamed will inerease the usefulness of this technic. It has been
suggested that there is an increased concentration of the isotope
because of speeral affimts of certain cells for the radioactive mate-
ral or that the vaseulanty of the areas of pathology is responsible.
Presumably the radwactne matenal enters a localized area
through the pensinusmdal space and 1s found in higher concentra-
tion becanse of preater acceptance or decreased turuoyer.

Abdominal radioactive scans are made using 300 microcuries
of radioactive iodinated human serum albumin as the tracer mate-
ral Gamma radation is measured with a Geiger scmtillation
counter 24 hours after the injection, over 42 coordiate rectolinear
points at intervals of 5 cm from the mpple fine to the intercostal
hine and from flank to flank

The chicf valne of radioactive survey technics is as a directional
guide for needle biopsy of the liver Diagnosis of localized hepatic
lesions such as metastatic mahgnaney, granmlomas, hver abscess,
ematoma, and focal necross or fibrosis has been difficult in the
past Thoratrast studies winch provided exectlent localization are
no longer employed beeause of the carcinogenic potential of this
materal In the expenence of most workers, radioisotope studies
have been of hmited value hecause of the uncertainty of the natare
of the localized lesion and the frequency of false-positives Blind
punch bopsy has often been worthless beeanse oceult lesions are
rarely engaged Ly the biopsy needle. A dingnosis of superficial
Yocalized anatomic abnormalities in the liver is facilitated by 2
combination of radioisotope localization and needle hiopsy. Radio-
isotope sun ey technies increase abality to recover locatized lesions
where needle biopsy is contemplated as a blind procedure 4
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normal Iner biopsy i the presence of marhed mercased radio-
activity m a Tocalized area suggests the focal lesions are beyond
the reach of the necdle Radionotope survey technies and needle
biopsy should be combmed with chimeal evaluation and Wio-
chermical study to obtam maxmum information This method 15
of greatest value m the diagnosis of metastatic cancer to the hwer
Less frequently, a positn ¢ biopsy may be obtamed in a granuloma-
1ous fesion by this techme Further refinement of techmies may
increase the ability to detect localized lesions (51)

Hepatic Vein Catheterization

The techme of caxdiae catheterization lias been extended to
mtroduce a catheter mto the hepatic vems for the purpose of
measuring pressures and samphing blood from these vessels This
provides considerable information of academic and practical -
portance on the inflnence of varying drugs and pathologie states
on hepatic blood flow, carbohydrate metabolism, ummonivm
metabohism, and hepatic venous pressure (52) Thus, curtabment
of physical actvity in chronic liver disease 18 based pastly on the
decrease m hepatic hlood flow, increased oxygen extraction, and
wereased A-V difference which iy charactensiic of hepate en-
thosis

The demonstration that an elevated portal vem pressure 15

panied by a corresponding mcrease of wedged hepatic vemn
pressure makes this an wmportant study in clinkal practice (53)
Portal hypertension may be predicted from the finding of an
clevated pressure when a cardiac catheter 15 wedged mto a
peripheral hepatic venule Wedged hepatic venous pressure re-
flects the results of equilibration of portal venons and hepatic
artenolar pressures mmus a small pressure gradent which ocours
across the sinusowds There 1< an average mcrease m wedged
hepatic vem pressure of 20 or more millimeters of mercuny above
nght atnal pressure m patients with postal hypertenvon The
wedged hepatie vein pressuve 1s onky o few pulbmeters of mertury
more than night atnal pressure i patients withont byer disease

and those with hepatic disease who do not have portal hyper-
tension




Fic. 17 Photograph of catheter m left hepatic vemn of patient with moder-
ate nutnitional exrrhosis. Pressures are usually recorded from the nght hepatic
vein
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Hepatic vemn cathictenzation mav be performed where facslitres
for cardac catheterization are available (522) Under flnoroscopie
guidance a cardvac catheter 1s passed from the median antecubytal
vein of cither arm mito the nght atnum The pressure 1s 1ecorded
and the catheter 15 then introduced mto the vena cava by turming
sts tip to pomt to the nght and postenorly After entermg a
hepatie vem, usually m the right lobe, the catheter 18 adsanced
as far as possible mto the lner substance until 1t 15 wedged m 2
smalt hepatic venmle (Fig 7). Pressures are meosured and a
contmuous recordmg made as the catheter 15 withdrawn to the
free hepatic vews Difficulty may be encountered mn patients with
hepatic cirthoss because of alteranons of the cas af ortfice (34)

Estimation of wedged hepatic vemn pressure mav be of value
m determmmg the need for surgical therapy for portal iy perten-
sion Its chef source of ervor 15 the lack of certamty that there
is proper wedgmg of the catheter tip {53¢). This procedure 1s of
particular help m exaluatmg the vasenlar bed m patients without
hematemesis who may be considered for portal rem decom-
pression because of rectal hemorrhage, ascrtes, or hvpenspleasm
refractory to methcal therapy (54}, Occlusive yenous cathetenza-
tian of the lver s also a useful adjunct to lner biopsy
and percutanesus splenagraphy i separating mtrahepatic and ex-
tiahepatic cawses of portal hypertension (55). The wedged
hepatic ven pressure 1s normal in nonairrhotic extrahepatic portal
hypertension 1t has not been of salue wn serial evaluation of
pahents follovang portal decampresston, as wedged pressure re-
mams lugh after surgery s advanced cuthiosis (56) Although
portal by pertension 15 relieved, obstruction to flow may be suffi-
ciently marked so that hepatic arterial inflow causes & persistence
of 2 high intrasmusoidal pressure.
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ANATOMIC
DIAGNOSIS

THE CLINICIAN may estabhsh an anatonne diagnosis m pa-
tients with hepatie disease (g 18) by obtaining a needle or
surgical biopsy of the Iner Needle biopsies are more readily per-
formed, and mav be repeated serially (1). Surgical biopsics are
sometimes difficult to mterpret for they contain artefacts as a re-
sult of handling and exposure of the Iner during laparotamy, and
the use of anesthetie agents which temporanly alter morphology.
Speafic ndications for 2000 needle biopsics and 60 surgical
bropsies performed m the Jersey Citv Medical Center over an
erght-year period included (4} hepatomegaly of undetermined
etwlogy. (b) differential diagnosis of aundice, (¢) confirmation
of a chmeal duagnosis of prmany hepatocellular disease or neo-
plasm of the Iner, (d) senal therapeutie follow-up of patients
with chrome Iner disease, (e) splenomegaly of uncertam ongin,
(f) systemic discase of undetermmed etiology; and (g) climeal
rescarch

NEEDLE BIOPSY OF THE LIVER

Preparation of Patient
Biopsies should be performed m a hospital where they may
he carried out at the bedside The procedure should be pamless.
We have avoided analgesics whenes er possible <o that the patient
can register all sensation of pam not controlled by Tocal anesthesia
106
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This permits the physiein to deteet postoperatise abnormalities
with greater faclity Apprehiensive patients should be given
a sedatise, and those with hepatie tenderness should reccive
mependmne hydrochilonide or morphine sulfate prior to the biopsy.
Bleeding tendencies should be evaluated by a hleeding time,
clothng time, capillary fragility, prothrombin time, and platelet
count Encountered abnormulities are corrected with vitamin X,
vitamin C, and or transfusion before biopsy.

Site of Biopsy

The size and position of the liver (as ascertained by palpation
and pereussion) deternmnes the site of hiopsy. Enlarged hidneys
and abdonmmal tumors are diferentiated from the Iner by clinical
and roentgenologic exammnation. The subcostal approach is de-
surable with a palpably enlarged Iner, specimens bemg secured
from exther nght or left lohes The area between the xiphosterum
and the nght costal margin mav be used in patients with a
shghtly enlarged Trver If the Iner is of normal size or small,
the needle should be mserted between the cighth or ninth nb
m cither the anterior or postentor avllary Iine, depending upon
the habitus of the patient In patients with suspected metastatic
caremoma or granulomas of the hver, wse of radionotope survey
technies may provide area localization for needle biopsy (sce
Chapter Three).

Procedure

We have found the Vim Siherman needle (three and three-
eighths nch) satisfactory for Tver biopsies, and have used it
exclusnely in our studies (Ic). The cutting edge of the needle
must be kept sharp and an attempt made to avoid hends of the
inner-spht needle 50 as not to interfere with its entry into the
outer enicasement. It is desrable ta have the follow mg equipment.
1. Sterile gloves
2, Two per cent procaine selution
8 Two cubic centimeter syrmge with Iy podermic and #20 one-

mch needle
4. Two (three and onc-half inch) Vim Siherman needles
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5 Stenle gauze
6. Stenle sheets

Necdles wlich permt application of suction through a syringe
are used with good results, Many clues have modified such
needles to embody a special prmeiple (Iverson and Roholm (1a),
Gillman (14), Roth, Turkel (11), etc ) Pentoneoscopy has been
combied with needle biopsy to permt gross mspection of the
lver. This technic 1s largely reserved for pahents with ascites
Approumately 10 per cent of patients subjected to this procedure
have diffuse abdominal pam and moderate 1leus for several days

Needle biopsy 1s performed at the bedside with the patient
Iying on his back or left side Stenle precautions are employed
melnding preparation of the skin with jodme and alcohol, and
the use of stenle sheets and gloves. The skin, subcutaneous
tissue, muscle and pentoneum are anesthetized wath 2 per cent
procamne solution A 3 mm skin meision 15 made with a Bard-
Parker blade If there 15 continuous oozing of blood, bleeding
tendencies are re-evaluated

The bropsy needle 15 mtroduced to just mside the capsule of
the lner The stylet of the needle 1s removed and the spht
mner needle mserted to 1its full depth, The outer needle 1s
advanced over the mner needle with rotary motion, holding
the latter stationary Fmally, the mner needle 1s turned and both
needles are withdrawn simultaneously (Fig 19) The danger of
cxcessive hemorrhage 1s decieased 1f the biopsy 15 hept close
to the surface of the Iver for major blood vessels are not hkely
to be m this area R d to duction of
the biopsy needle provides a clue to diagnosis The normal hiver
15 soft but offers mtermediate resistance when compared with
a fatty hver which extubits ittle resistance or a severely fibrotic
liver whach 15 often stone hard

Patients are mstructed to breathe quietly during the bropsy
procedure for the mtercostal approach Tlus avords marked motion
of the necdle 1n those unable to hold their breath m expiration
and decreases the danger of lner laceration Slower and more
meticulous mampulation of the needle 15 also possible with
the intercostal techme, thereby increasing safety and the number
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of succesful bopaes The needle moves with respiration in
this approach, and transfination: of the needle between the nbs
does wot oceur Buopsies are done during full espiration or
quiet breathmy in the expiratory phase to avoid enternng the
Tung parenchyma Firm pressure 1s applied over the biopsy site

LIVER CIAPSULE
;
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Fic 19 Technic of needle biopsv of the Iner 1, Vim Silverman needle
with stylet m place inserted to a pomt just inside Iver capsule, 2, stylet
removed, 3, iner hrpronged needle inserted to full depth, 4, outer covening
of Vim Silverman needle ac d over bip d needle, 5, biprong!
needle turned and both needles withdrawn stmultaneously.

for 5-10 minutes to reduce bleeding from the liver wound The

t remains flat 1n bed for six hours following biopsy during

atien
. two-hour

which time pulse and blood pressure are recorded at
intervals. Full ambulation s allow ed after tw enty-four hours.

Tissue Fixation ond Staining

A hver biopsy specimen shoul
lanty, and consistency. The normal liver biopsy

d be inspected for color, nodu-
is brownish-red;
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it 15 green with obstructine jaundice, yellowish-hrown with fat
or fibrosis, and wlute with neoplasr or capsular fibrosis Ten
per cent formalm 15 employed as a fixative The paraffin section
is stamed with hematoxylin and eosin or Gomor's tchrome
stain Specal stams are frequently desirable Absolute alcohol 1s
used as a ficatne and Best's carmmne stan apphed for glyeogen
studies. When fixed in formalm the frozen sections may be
stained with scarlet red and hematoxyhn to evaluate fat content
Mallory’s connectne tissue stan and Gowon’s tnchrome stan
are used for senal studv of connective tissue Peri’s reaction 15
employed for iron, erystal violet for amyloid, and Gomon's stam
for alkalme phosphatase Lathe's nuclear stams are used for
detmled cytologic studies (2)

Limitations of Needle Biopsy

Where there are localized avatomic abnormahties such as
metastaic malignancy, the needle may not enter the mvolved
area for only a small subeapsular portion of the hiver 15 obtaned
on bopsy Radiossotope survev techmes may aid m locahzing
lesions but deep anatomic abnormalities will alwavs remam
beyond the reach of the biapsy necdle Waldstem and Szante
noted sigmficant dissumlanty in lobular patterns, and the degree
and location of fibrows and mfammation 1 10 per cent of therr
bopsy specimens (3). Interpretation of needle biopsy sechons
provided the same diagnosis as autopsy n 93 per cent of 100
patients recerving postmortem studies 1 the Jersey City Medical
Center. Biopsy sections id not reseal metastabic carcmoma
which was present i seven patients

Needle bopsies occasionallv contamn portions of the lver
capsule wlich simulate fibrosis Specimens which do not contain
the portal or centrilobular area are nadequate Localized lesions
in these parts of the Iobule are not detected, and 1t 15 difficult
for the pathologust to orient himself.

Contraindications

Cantraimdications to bier iopsy mchude abuotmabties m blood
coagulation, suspected Iser abiscess, sepsts, acute congestne
heart fatlure, lack of cooperatneness, absenee of Iner dullness,
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and severe debility Needle biopsy of the fiver should not be
wndertaken wwith o significant abnormality of prothrambin tine,
prothrombin consumption time, hleeding fime, clotting time,
platelet count, or capillary fragihty Sepws and anemia should be
controfled prior to the procedure. It is desirable to defer biopsy
in patients with acute passive congestion of the liver,

Needle bropsy is perfonmed with great difficulty in uncoopera-
tve patients. Infants and children must be manually restrained
until the biopsy is completed Nersous adults reguire soporifies
and analgesics. Explanation of the procedure sometimes helps
ta altay anviets, but fiy increases apprehension.

Lack of Iner dullness due to free peritoneal air or interpo-
sition of gut between the Iner and abdominal wall constitutes
a relative contramdication to Iner biapsy. Patients with severe
debility due to cachena, anemia, peripheral vaseular eollapse, efe,
should not be subjected to the procedure until their clinical
state has impros ed

Lomplicatians

Complicatioms of needle bopsy of the hver vary Damage lo
neighboring organs, tumor cell implantaton in the needle tract,
bile peritomuss, infection, hemorrhage, shock, pain, and death
may ocenr (1) A review of the Interature suggests the over-all
rish of needle liopsy of the hver when properly carsied out
comprises a mortality of 81 per cent and a morludity of 08-04
per cent {5}

Biopsy of other organs or tumors 15 aveided by carefn) appraisal
of the patent, Unless one 15 certam an abdominal mass is the
Tiver, 1t shonld not be biopsied IHowever, it s casy to hiopsy
one of the kidueys if the needle iy introduced too far posteriorly
Metastatic carcinoma of the omentum, which simulated enlarge-
ment of the left lobe of the lver, was biopsied on two oceasions
Another time, a large distended gallbladder was entered in a
patient who had Inliarny obstruction and metastatic careinoma
aof the liver secondary 1o a pancreatic ncoplasm.

Death from bile peritonitis following needle biopsy i a faun-
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diced patient has been recorded by several climes (5) Few
patients in our expeuence have developed pertoneal smitation
despite the presence of intense scterus When shght pentoneal
reactions are present, large bile capillanes have been evident
on Iistologic section. Bile pentomitis probably represents an
acoident not related to technic or selection of patients. A small
bife Teak always occurs with a biopsy in winch the portal triads
are ncluded m the specimen In one of our patients a relatively
lasge bile caprilary was discovered close to the surface of the
Tver and 2 ce. of pure ile was obtamed by asprration with the
one-inch #20 gange needle used for anesthesia

A small pneumotharax 15 sometimes induced m patients re-
cerving an ntercostal biopsy. Thus can be avorded by mtroduemg
the needle through the lowermost portion of the costophrenic
suleus Emphy sema or displacement of the Iner may necessitate
mtroduction of the needle through hamg tissue A locahzed
purulent pentonitis followed needle biopsy in a patient with
unsuspected pyogemie liver abscess. In contrast, none of three
patients with amoebic Iiver abscess developed comphications
from needle bnopsy performed because of diagnostic difficulty

Hemorthage conststutes the most serious complication of needle
iopsy of the Iner (4) Fiftcen to 30 ml of blood are lost at
operation when the normal liver 15 biopsied with a Vim Silyerman
needle This 15 decreased with a fatty or fbrobe liver and n-
creased with passive congestion of the liver Blood loss 1s due
to mterruption of the contmwty of smaifl branches of the portal
vemn, central vei, hepatic artery, and smusowds of the hepatic
lobules. The needle 1 sometmies introduced nto an mterlobular
or terlobar vesscl

No il effect results from extravasation of small amounts of
blood beneath Glisson's capsule durmg needle biopsy of the hver
Bleeding from the puncture wound ceases as a vesult of the
normal clatiing process Defective eoagulabion ean came a fatal
hemorrhage One patient with a hemonhagre tendency dud fol-
fowwmg a Iher biopsy in our clinic Thi occurred ealh wm our
expunence Using the precautions and contrumdications hsted
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and severe debulity Needle Biopsy of the Heer shondd wot be
undertaken with a significont abunormality of prothrambin tine,
protivombin conswaption e, bleeding time, clotting time,
platelet commt, or eapillary fragdity Sepsis and anemia should be
controlled prior to the procedare. 1t 15 desirable to defer biopsy
1t patients with acate passive congestion of the hver.

Needle biopsy 1 performed wath great difficulty in uncoopera-
tive patients Tofants and chiddren must be manwally resteained
unbl the bopsy » completed Nervom adults require soporifics
and analgesies Explanation of the procedure sometimes bhelps
to allay anviets, but oce afly mereases

Lack of ner dulluess dne 10 free perttoneal air or interpo-
sition of gut between the ver and abdomual wall constitutes
a relative contramdication to hver biopsy Patients with severe
debihity due to cachexia, anenna, peripheral vascular collapse, etc.,
shauld ot be subjected ta the procedure until thefr clinteal
state has improved

Complicatians

Complications of needle biopsy of the Tiver sary. Damage 1o
neighboring argans, tanor cell snplantation in the needle tract,
bde pertomtis, mfection, hemorrhage, shock, pain, emd death
may occur {4) A review of the hterature suggests the over-all
tish of needle bwpsy of the lver when propedy carried eut
coraprises a mortahty of 01 per cont and a morbidity of 03-84
per cent (3},

Biopsy of ather organs ar tumors » avorded by earcful appaisal
of the patient, Unless one 15 certam an abdommal mass 1s the
Yiver, 1t should not be biopsied However, it is casy to biopsy
one of the kdneys of the needle 15 introduced too fax postenorly
Metastatic of the omesntam, whith fated enlarge-
ment of the left lobe of the hwer, was biopsied on twe oceasions
Another time, a large distended gallbladder was entered in 2
patient who had iy obstiuction and metastatio carcisoma
of the hver ndaty to a panereati rph

Deaths from bile perttomtis following ncedle buopsy n a jaun-
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dice, In then correlative evaluation, the clmucal diagnoss was
incorrect and biopsy positive w89 (193 per cent) of 202
patients with cirthosts, in 28 (18 per cont) of 156 patients wath
hepatitis, in 13 {159 per cent) of 82 patients with neoplasm of
the liver, 1n 12 (21.8 per cent) of 55 cases of obstructive jaundice,
mn 55 (64 per cent) of 86 cases of fatty vacuolization of the lver,
and m 15 (349 per cent) of 43 cases of granulomatous disease
of the Liver.

Senal evaluation of patients with established Iner disease
has constituted the chief indication for needle biopsies performed
in our chnic. Results of these studies emphasize the importance
of penodic clical, biochemical, and lustologic evaluation
Although on random studies there is frequently no relanouship
between morphology and other findmgs (1j), comparative
sequential observations provide good carrelation Signs and symp-
toms, and biwochemical changes are related to actnvaty n the
connective tissuc stroma, and the degree of interruption of
normal vascular, biliary, and lymphatic relationships These
reflect the fi al status of p fiymal cells Clinical ab-
normalities arc also correlated with necrosss, fat, inflammation,
nodular regeneration of hver cells, and bile duct prohferation
‘These morphologic alterations provide an additional objective
in treatment and further define limitations of cuirent therapeutic
approaches (6)

INTERPRETATION OF NEEDLE BIOPSY

Hstologie sections should be jowtly mterpreted by the path-
ologist and cluncian after reviewing etiologie, biochemical, and
chimeal duta Morphologie alterations can then be used for
therapeutic onemtation The central and portal areas should be
Tocatedd and abnormalities deseribed 1 relation to them {Fig 20)
Identification of the acmar area deseribed by Rappaport (7)
as the functional and anatomic center of the lobule is also helpful
m abnonnal bopsy specimens The relative amounts of brosts,
tat segcnciatine phenomena, Wle stasis, inflammation, necrosis
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abore, we encountered w0 myos bleeding in cither the Jersey
LCats grasgr or s  barge series at §t Albaes Naval Hospital.

Panr ocenss durmy the procedure if the needle » introduced
through unancsthetzed tissue As a sesult transient peripheral
vascular collapse may oceur Pain which develops following
biopss 15 usually due o extravasation of Jarge amounts of blood,
witroduction of wr mto the subeapsular or pericapselar area
of the Iner, or bleeding mito the pleura or peritonenm, Severe
paw and sdeus persisted for forty-erght howrs in three pationts
with subcapsular hemorshage followmg a biopsy. Two patients
had severe chest pain follow mg mitercostal biopsies where radio-
graphic studies demonstrated pericapsular s A mild pleuritis
or pentoncal weitation accompanied by a friction rub has been
found sn several patients whe complained of muld pain alter
e bopsy.

Justification for Needle Biopsy

Liver Inopsy o dessrable w patients with suspected hepatic
chsease, except for o well delmeated acute process such as vigal
hepatites, bliary olstruetian, of acate passive congestior, Cline
sctans agree 1t 1s destrable where diagnostic problems are present.
1ts value m differential diagnoss of prundice and hepatomegaly
of uncertam ongn 1s well documented A definite diagnosis of
hver smohement m mahgnancy, amyvimdosis, granul
disease, or hemosiderosis 1s possible only by this technie. Liver
Inopsy s equally umportant 1 estabhshmg the histologic phase
of subacute and chrome hepatie disease

The dagnostic value of needle biopsy fas been reviewed m
a series of 1000 patients studied by Scluff and associates at the
Cucinnatt General Hosputal (5), Biopsies confirmed the clnical
dsagnosis m one half of the patients (492 per cent), corrected
it s one fourth (24 7 per cent), were noncontributing to diagnosss
in 166 per cent, nusleading 10 85 per cent, and madequate n
6 per cent. Mi pIC ex. of peedle sy cor-
sected wrong clinical mmpressions in 89 patients with sxlspctctEd
cirthosis, 82 with susp d met; e pl 30 patients
felt 1o have viral hepatitis, and 10 felt te have obstructiv
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nectwe tissue 1s found throughout the Iobule, postnecrotic scar-
ring m which conneetive tissuc 15 seen in Jarge bands adjacent
to normal or regenerated parenchyma, and locahized fibrosis
m which connective tissue 15 mited to the centnlobular or
portal area Diffuse fibrosis ocenrs m nutrational cuvhosis, post-
necrotic searnng is seen as a compheation of viral and toue
hepatitis, centnlobular fibrosis occws m heart farlure, and partal
fibrosts 15 seen in biliary obstruction.

Seriat needle hiopsy of the liver suggests hepatic fibrosis 15
due prneipally to proliferation of connective tissue m the site
of liver cell mpury, while condensation of reticular fibers 1s
contributory (8). Hepatic fibrosss may result fiom nutrihonal
deficiency, bihary obstruction, toxic and infectr e agents, passive
congestion, or a combmation of these factors Fibroblastic prolifer-
ation 1 an area of inflammation oecurs wath and without liver
cell necrosis, and 15 sesponsible for com ertmg a locahized pracess
mto a diffuse one. The degree of fibroblashie transformation
varjes directly with the inflammatory reaction and inversely with
hver ccll necrosis It has heen suggested that fibrosis usnally repre-
sents a secondary phenomenon m hepatie cirthosts and results from
condensation of reticular tissue of lobules which have been de-
stroyed and pushed aside by regenerating hver cells The primacy
of fbrosis in many mstances 5 mdrcated by the frequent demon-
stration of progressive conmective bissue changes 1 the absence
of nodular regeneration of Inver cells, and by the recognized
alabty to alter activity and quantity of connective tissue without
sigmficantly affecting parencliymal cells

Fibroblasts, ground substance, and collagen fibers can be
sdentified m the connective tissue stroma of hepatic cirthosis
Fibroblastic activsty mav be assayed by quanttative analysis

and muorphol, haractesistics of fbioblasts Tt 15 nommal to
find a few spindle-shaped fibroblasts with vessentar or densely
stamed nueler  Fibolit it 15 ch iced by a

T
marked mercase m these cells Fibroblasts, which are dwectly or
mdirecth tesponable for depowtion of gound sabstance and
development of retiewlar fibers, readily grow fn tssue cultares
of normal and wrrhotic hner opsies (Fig 21).
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Fic 20  Section of a normal Iiver biopsy showing raduating
cords of Liver cells and a central vemn

and other alterations should be determined and a pathologic
diagnosis established.

Fibrosis

Special stains are nccessary to estimate the quantity of con-
nective tissue in hiver biopsy specimens. Collagen fibers and
fibroblasts are secn on routine study. However, special techmes
are required to evaluate “ground substance.” There are three
common types of hepatic fibrosis. diffuse fibrosts in which con-
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which f the precrsor of collagen (10} Fabmn does not apprar
to he essential for thes process, although sts presence m areds
of wllamoation accelerates the production of comnectne tusue,
The ground substance 15 3 mucapolysaccharde protem complex
whuch 1 secreted by Abroblasts and mast cetls. It 15 hydrophalie
and may storz water and electroly tes. Pibnls spun off the surface
of fibroblasts coalesce to form collagen which 15 a relatwvely
insoluble protem {9b).

Pathogenetic mechannms leadimg to hepatic Bbrosss will be
described m Chapter 7 and 10 Regardless of etology, fibrosis 1s
classified on the Dasis of 1ts amount and character, and dissociation
of parenchymal cells from the vascular and bihary systems In
muld Hbross, the conuective tissue 1 joung, appears m thin
bands and occupres Jess than 18 per cent of the hnstologie sechon.
Moderate fibrosts is characterized by well deviloped connective
tisstre which contams newls formed blood \essels and hile ducts
The fibiotic pracess oceupies over 10 per cent of the section.
In severe fibross, connects e tissue virtnally volates parenchymal
cells and causes complete distorhion of the lobular pattern

Postmorten analyais of the cyrhotic luer shows an actual -
crease m collagen conmectne tissue (11} The mmportant role of
connective tissue prohferation m hepatic fbrosis 15 also revealed
by reconstruction of senal sections and  statubico-geometne
analysis of nectopsy matersal (12) Condensation of reticulum
1 often amportant m early phases of fibrogeneus, aetne growth
of collagen fibers ocems sccondany Connectise bissue septum
formation u responsible for subdision of the labule

Increased conncctine tissue actnaty and a transitan from mild
to moderate to severe hepatic fibrosis is noted when therapy
15 not a1 aitable or stecessfud Although the fbrotie reacton serves
as a reparattee mechanuwm, necross and wiammation often
contitiue or merease with connective tisue prohferation Therapy
for patients with mild fbrosss causes waprovement 1 climeal,
hochenuest and Tstologse abnormalities Regeneration of paren-
chvmal cells unproses hepatie arelutecture when protderation of
connectine tissue causes hepatic fibrosts and retarus 1 1o normal
when condensatson of retialar Shers v primandy seponvble
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Inflamnators reactions awe ac ied by an incre:
panied. b

sumber of fbroblasts: Following trawma or inflammation, Jeuko-

tavine » elaborated m the damaged tissue. This substance is

respensible for an wmcrease - captitary permeabiility and an

wilus of polvmasphonuclear lenkocy tes, fimphocytes, aud mono-

cytes mto the damaged area New fibroblasts appear if trauma

radoned
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Fio 21 Fibroblasts grown i tissae cudture of a iopsy from nutntiona)
currhosis The source of the specnnen and techme employed determme
whether parenchymat cells or fbroblasts grow (Phase contrast microscopy J

1s such as to Jead to scleresns or fibroplasia, These fibroblasts
evolve chiefly from undifferentiated fiymal cclls Iying
near the bload vessels, hut may be denved from macrophages or
even Jympheevtes (9)

Electsomnicroseopy mdieates filnoblasts develop from mesen-
chymal cells, deposit grotmd substance, then spin off reticulur
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slueh s the precursor of collagen (10) Fihrn does not appear
to be essontial for this process, althongh s presence m weas
of wilammation aceeletates the production of conncetne bissue.
The ground substance is a mucopolysacchande protem comples
which 15 secreted by Bbroblasts and mast cells It 1s hydrophihe
and may store water and electrolytes Fibrads spus off the surface
of fbroblasts coalesce to form coltagen which 1s a relatnely
snsoluble protem {8b).

Tathogenetie mechamsms leading te hepatic fibrosis will be
desenbed m Chapter 7 and 10, Regardless of etology, filwess s
dassified on the basis of its amount and chasacter, and dissociation
of parenchymal cells from the vascular and bibany sustems In
mid fbrosis, the comnectne hissue s young, appears m thn
bands and occupses less than 10 per cont of the hustologic section
Moderate fibross is cf 1zed by well developed wonnecthve
tissne which contamns newly formed blood sessels and bile ducts
The fibrotic process oocupres over 30 per cent of the section
In severe fibross, connectne issue virtually 1solates parenchy mal
cells and cawses complete distortion of the lobular pattern

Postmorten analysrs of the crrrhotic hser shows an actual w-
cregse 1w collagen conmectine tiswe (11} The mnpostant role of
connectne tissue probieratton 1w hepatie fibrosss 1s also reveated
by reconstruction of seral sections and statistico-geometnic
amalyss of necropsy matenal (12) Condensation of retieutum
15 often unportant 1 early phases of fibrogencws, active growth
of collagen Alers ocours sccondanty Connectse tissue septom
formation 15 responsible for subdnision of the lobule

Increased connectne tissue actintts and a transstions from mld
to moderate 1o severe hepatic firosis 15 woted when therapy
15 not avaifable or successful Althaugh the fibrotie reaction senves
35 2 repatatne mechamsm, neerosis and wflammation often
contmue of icrease with connectsse tissue prohferation Therapy
Sm ?almu(f with mild fibrosis causes mmprovement mn chmead,

and hustok ) ) Hegencration of paren-
chymal cells nnpraves hepatte architectwre when prolfesation of
womectine tisyue canses hepatie flbrosis and retarns 1t to pormal
when condensation of reteular fibers 1s pamanly cesponsble
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t8). Nether connectne tivsne prohferation nor condensation of
reticalar Bhers due to Ter mguny i spontancausly progresne
(1) Both man be controfled by therapy,

Inflommation

Mononuclear cells, hmphocytes, cosinaplules, ar polymorpho-
nuclear levhoevtes may be seen m the connective tissme stroma
of the wer There w a type and distnlution of inflamimation
which s charactenstic of certain hepatie fesions. Viral hepatitis
15 associated with an mfiltrate whose character changes as the
diease progreses  Imtally, there are nsmerons. monomelear
celts with a moderate number of lymphocey tes and an oceassanal

phale n the miralobular and mterlobular areas. & gradual
deerease w these eells oceurs with heating. Extrahiepatic obstrue-
e Jamdice 1 dccompanied by periportal eollections of hun-
phocytes and polvmorphonucear leahoeytes, Fatty liver and
mutntional arthosts are associated with foeat collections of Jym-
phoestes, Rupfler eell proliferation accompames fnflamaation in
tubercadosis, brueeloss, Boeeks sareoid, histoplasmonis, and
typhoid fever.

Control of etologre factors may he accompansed by subsidence
of an milammatory reaction Tuthimmation has been classified
as one phos with Totabzed eollections of monomelear cells, fym-
phoeytes, or polymorplonuctear lewhocytes; twa plus with
miralobular and penportal coflections of wononuclear cefls,
Lymphocytes ar polymorphonuclear leuhocytes; three plas with
numerous infk y velh 4 the Jobule of the hwer,
and four plus with granufoma or abscess formation,

Fot

Fatty metamorphosis 1 seen in hiopsies of patients with Trver
discase associated with an absolute or relative deficiency of
hpotropie substances Fat accummilates the form of intraceftular
and/ar extraceliular droplets Intraceffular fat is dificult to dif-
ferentiate from glycogen and other substances, and may require
5pccml stains for confirmation. Ihistochemient studics may demon-
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strate both fat and gheogen droplets contnbute to Iner cell
vacuolation m an indnidual patiest. Extraceliular fat s vecogmzed
mare readily for &t is not simulated by other substances, Varying
stages m the development of evtraceliulac fat are essdent m
brapsy speermens {14) {see Chapter 7) Intracelular fat merges
to form large fatty globules which displace the ver cell nucieus.
Rupture of membranes surrounding fat globules feads to forma-
tion of extracellular fatty cysts Fat accumulates fisst v the
central zone and Jater n areas of the lobule farthest removed
from the portal blood Fat may be present as the only hustologic
1 hty or eceur m tion with mfl y diep
hile stasss, or fibrosis. It 1s often present i the pseudolobules
of nutritroned eirrhosis

Fatty changes have been graded one plus when fat globules
vecapy Yess than 30 per cent of the secnon (Frg 22), 2 plo
when they occupy between 10 and 30 per cent of the section
{(Fig. 22B), 3 plus when they ocoupy 30-80 per cent of the
section (Byg 22C), and 4 plus when wore thau 80 per cent w
accupied {Fig 22D}

Regeneration

Regeneratise phenomena wctude mitoses, muftiple nucler, and
nodular hvperplasia of Iner cetls, bile duct prohferation, and
angiogeness Luser ecll mitoses are most promunent at the border
of necrotie, mflammatory, or fatty areds Regeneration of Iner
eells 15 responsible for formation of pseudolobules which consist
of nadules two or more coll lavers thick These pseadolobules
thsplace the eentral vein and contrthute to portal hy pertension
by exerting pressure on drng ds Thes are frequently
the site of fatty changes and neeroms, and mav e the precursors
of adenoma or pnmary lner <elt cancer Baggenstass feels that
nodular tegeneration of Iner cells is the most mportant abmomal-
tom hepatie carhoss and n responaibile Tor dntention of the
normal lobutar arditectuse and yveular patterss In thin views
filrous cometine tissue represents the aceamutated shiletons
of previowsly destrned Jobules or parts of obules whih have




Fic 22, Hustalogie classification of fatty Iner A, fat occupying Jess than
10 per cent of bopsy scction, B, mild fatty hver, C, moderate fatty very
D, severe fatty hver (Leevy, Zimke, White and Cnassi, AM.A Arch Int
Aed., 92 527, 1933).
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been pushed asde by the segencratam of hepatie eelly (15)
Our nhsersations support the miportance of podnlar regencration
of Iner cells but mdicate an cqually ssgmficant role for con-
nective trome prohferation n both imtting and perpetuating
physiochermeal abnormakities 1 esrrhosis

Bile duct prohferation is conspicnous i patients with biliary
obstruction ar infection, but 3t also occurs m other types of chronie
Iner mjury Newly formed bile ducts are usually wdentical to
vormal ducts but sometnne are made of cubordal epithelum
and do not contan a Jumen  Uncontrolled regeneration theoreti-
cally leads to bile duct cancer, Angxogenem 15 mast propunent
1 the connectne bissue stroma and 1 eventualls responsmible for
a bivenous capetfary network winch conuects postal and hepatic
sems (16).

Regeneration has been classfied as 1-2 plus with mutoses,
double nucler, and bile duct prolfecation, and 3-4 plus with
the finding of pscudolobules

Bile Stasis

Bie may be detected m capiflaries, cansheult or ducts of the
behary ssstem Bile staws duc to estrabepatic ibaey obstruction
st be diffeentiated from that oceureng m mtrahepatic proc-
esses. In the early phases of extraliepatic nbary abstenction,
bile plugs cccur m the center of the lobules, wmypssated ke
w found n mtralobuler bule ducts, and pygmentation 15 noted
w both Iner cells and Kupfler cefls (16b) Contimued biluary
olssm\mon leads to portal inflammation and fibrosis In contrast,

are uswally accompanied by necross or
fatty mchmmphum and miammaton  Au eveeption ocetrs
pavients with anemcal intowcation, hematogenons hacteral
miection, or viral wfection where a functional ahnermalits of
the cholangwles 15 responabile for cholestasn and lner celt
mopholagy 1 normal Bide stasis has been cassified as 1-2
plis when Wle rgment » present m wtracelular capaflanes and
mitealobular canaheuds, and 3—4 plus when bile s found w heeger
Ble duets and n lahes m the parenchvmn
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10 one or more areas of the hepatic lobule, and 3-3 plus with
autoly tie necrosis

Miscellaneous Pothologic Findings

Hlemosideross of the Iner may accue as a compheation of
pamary hepatic disease, develop as a vesult of an mbom or
acquired error of won alserption, or follow mtravenens ron
or transfusion therapy Tron may be localized m the parenchymal
cell, Kupfter cells, or both. Charactesistieally, szon 1 mtially
deposited m the parenchymal cells with wcreased wmtestmal
absorption 1t 1s finst tahent up by the Kupfler cells vath parenteral
won or blood trasfusons Both arcas bocome wnohed with
IMCTEASINg ts of rron dey H iderin 15 1dentified
by the Prussian blue reaction and opsies whach etubnt pgment
of ymdetermmed type should be routmely subjected to thas test

Evtzameduflary hemaporess 15 fouad m hner sections i o
large number of patents with chirome systermie chiseases Ery-
throblasts and megalarsoestes are seen m the simwsads An
etwlogic mecharusm for myelnd metaplasia may he determimned
by unedle taapsy where there 15 previoush ansusgected granu-
Tomatous or neeplastic ducase

Amyloid 15 deposted m the fner befueen the endothelal
cells of the simnards and the hepatie covds, and m blood vessels
of the portal area Small wmaunts of amyloid may be averfaoked
in needle bopues wnless specral stams are employed I primarn
amslord where there 13 1o speaific etsologic factor, stawung may
be achicved wm most wstances with wellnt vialet ar erystal
violet Cougp red or wdine 1 used to stan amlod which o
secondan fo clrome wflanmatory and degeneratne discases

Stamag qualitics of the amy Jod accompases ing nmbtiple apnelona
anes

COMMON PATHOLOGIC DIAGNOSES
Normat Liver

A draggmoss of ‘nosmad Bver” s saade w the presence nf nonnat
structose and extolagy A astact dobode whieh weludes a centra
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Liver Cell Degencration and Necosis

Hadrop swellmg e toplasine alterations and puclear changes
may precede Iner ool death Hudropie degenertion s seen In
& varwets of chrome inesses, 1t has been attributed to sumia and
moanmal experiments st has oceurred with evposure to Jow
atmosphene pressure and ehemeal mtovication, Gy wplaaie and
“"(’1!'-" l‘h\l“gl‘\ -\l(’ﬂ"lp.“l\ NeCoNy,

The tvpe and Iocation of neerows m Jarge part determines
the prognoss s hver disease (1), Neorosiy i recognized by
changes w the cell body and m the nuclens. Normad eell
boundanes may become mditinet and ¢y toplasm loses its normal
retienlated appearance Nuglear changes include dissolntion of
chromatin (chromatolyss or kanolisn), fragmentation of the
nuclens (Ranorthess), and condenation of nucear material
(prhnansy Needle bopy seetions may show simple, basophidie
coagulatine, haadoe, astohtie. or cavestion neerosis Simple
neerovs 1 characterzed by wwelbng and vacualation of Tver
celts wath or wthont nuclear changes and i scen in all vardeties
of hepatie disease Casmophilic coaguliine necrnis is seen in
iral bepatstis, sufectomn monanucleants and other sirad dueases.
Aerdophiie ostoplasm becomes compact and forms 3 iy abme
body Iyalme veerovs v most often present m natritional <l
rhosts and » conumon after boots of acute akohelnm, A red,
homozenous body which stams deeply with eosin is present in
the hver eell Sutahlic necrons with complete disapprarance
of parenchymal cells i the wea of imoh epient oceurs in fulmi-
pamt aieaf hepatitis, some ustanees of heavy metal intovication,
and pecasmonally in emcalitons congestion due to shack or heart
falure Caeation necrosis 1s charmeteristic of tuberoulous and
syphilis

Neerasyy may be localved ta one area of & lohale (zoual),
oceur in patehy areas {focal), or vohe the entire fobule (mas
shve). Zonal necrosss usadlly occurs m the area surrquncling the
commat vem {eentrslobular), but may appear in the acinar area

{midronal), or niear the portal triad {penportal).
Neerosis has been classified as 3-2 plus when it is localizedd
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o 23 Ihstolgie chassification of hepatic currhasts (connictive tswie
represented m blue, tachrome stat Top bt Mild achoss with fat
Top rght Modvrate Qrhosss Bottom b ft devere arrhoss with inlamma-
fon 1 confiecting tissne steoma Boftom rgdht Huahne necross {necratie
nreas staned deep redt
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sein and portal triad must be present for this designation to be
emploved

No Significant Abnormalities

The Label "o sagnficant abnommalites” v wed i blopyes in
which it 1 not posuble to demonstrate an intact lohule. Biopsy
specimens which are completely normal eveept for minimal
merease 1 conneetive tisie, Tess than 30 per cent fat, secasional
proliferation of bile ducts, stght mflunmation, or simple neerosis
are abso placed w this eategory

Falty Liver

A dignoss of “fatty Iver” without fibrosss 15 made in patients
whose biopsy section s accupred by wore thas 10 per cent
fat {sce Chapter 7). The fatty Iner may contain varying amounts
of flammators cells, necrosis, and Inle stasis Fat s nsually
hoth estracellular and mtracellnlar, but may occur in assaciation
with vanmg degrees of fbross, Oceasionally fat is present
with bihary olstriction, passine congestron, viral hepatitis, or
neoplastic mfiltration,

Nutritional Cirrhosis

A diagnoss of nutnitional ewrhosis is based on an appropriate
history plus diffuse fibrosss, hile duct prolferation, and regen-
erated lobules, with or without fatty and lymphocytic infiltration.
The morphologic seventy of the disease is determined by the
Qegree of dissocaation of the parenchymal liver cells from the
asealar audd biliary systerss. From biopsy specimens we have
classsfied nutrstional cirrhiosts into four categories: mild, moderate,
and severe curhoss, and cirthesis with hyabne necrosis. Fatty
metamorphosts mav he present in any of these eategories. Mild
cirrhosis 1 interpreted as representing the cardiest stage of
the disease Conmective tssue 35 youmg and ocenrs in this
bauds which often contain fibroblasts and oceupies levs than 10
per cent of the histologic seetion (Fig 23 top left) Mederate cii-
Hioss b characterized by well deselaped connective tisue which
contains regencrated bile duets and newly formed blood vessels
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The filvotic process 1 assocaated with uodular regeneration of
Tever cells (g 23 top npht} In severe ovhows, the parenchymead
cells are virtually solated by well-deseloped fbrosis and thee »
complete chstortion of the lobular pattern Comnective tisste 1
interspersed wath bile ducts and blood vessels (Fig 23 bottom
left). Hyahne neeroms mav be present i any of these stages ot
nutritional cirrhosis {Fig 23 bottom night).

Viral Hepatitis

Liver biopsy 1s the best method for mahing 2 defimte diagnosss
of acute nonfatal viral hepatitis (18) There is patehy necrosts
and degeneration throughout the hepatic lohule which distasts
Ter cell continuity and regulanty Liver cells are swollen and
vacualated, or shrunken and have an acidophilic evtoplasm They
demonstrate mtotic and anutotre divistons There 1s & vasiabihits
in the size and number of Iner ¢} nucler of intact cells. Degen-
eratg cells echitnt pyhnosss of the hver cell nucleus, and awdo-
philie ¢y toplusm separates from the cett membrane and is estruded
m the form of hyalme bodies mto the simnords (18h). Focal
acenmulation of monacy tes, hmphocvtes, histocs tes, polmorphn-
nuclear leukocytes, and eosinoplihie leukacr tes 1 niotedd through-
out the lobule and m the portal area hupfler cells are rereased m
size and often enutaw pochrome a golden hrows, finely granu-
Lar pigment

Three to tour weehs after omset of younthee, senal hopsies show
less necross and mflammation: Regeneration of Iner cofls ss more
marked and there 1s st evidence of bitloonug and acrdophibic
degeneration Bile thrombs mas be present m Inbe capillanes. Ear
dence of ner ceft iapun mav perast for « penad of four to ax
montls but Diopsies after three months are usuath normal wnd
cvhibnt no stigemas of @ previous hepatstes Wath persistent or reenr-
rent hepatitns Avurvng degrees of necross mibanmation. Kupffer
cell b peractnsty, and regeneration of bser cells are noted

Fulmimant vial hepatites s charactenzed In-aotab e necrons
Al of the eoth m an entire Tobule mas diappear Fntlammation 1
comprcuone at the p ephers ab e Tobude and camsists of mon-

nuetear colls Wmpboavos ploma cells imnd rebcutocndnthelal






ANATOMIC DIAGNOSIS 129

cells in the aflected area exhubit pyknosis, degeneration of nuclei,
and eosinoplilic staining of the cytoplasm. Biopsies from patients
with long-standing or recurrent episodes of circulatory congestion
show thickening of the central vems and centnilobular or diffuse
fibrosis

Granulomas
Nonspecafi 1 are cl wstic of many diff
diseases including tub 1 brucell Tustopl: is, tula-

remia, syphibss, lymphogranuloma venereum, leprosy, actinomy-
cous, mfectious mononucleosts, and berylhum mtoxication
Lestons are composed of lear cells, multinucleate giant
cells and a thin stroma of connective tissue There may be asso-
crated necrosis and n some wnstances hepanc fbross may occur
in the 1 area Granul are frequently not asso-
ciated with clinical or biochemical abnormalities, and the primary
diagnosis must be established by hustory, physical findings, and
lat y studies including skin tests, pl t fixation tests,
etc. An etiologic dhagnosis may be made 1n some mstances by
bacteriologic stadies of iopsy matenal

Neoplasia

Primary liver cell cancer 1s charactenzed by a vanable degree
of orgamzation wto liver lobules, mversely proportional to the
degree of malignancy  Liver cells lose ther granulanty and tend
to be basophilic with nucler which show hyperchromatism and
numerous mtoses (22) Blood yessel imaston 1s frequent.

In bile duct cancer, the liver lobule 15 mvaded by cuboidal to
tall columnar epithehal cells The tumor cells form round or oval
aggregates and have many mutoses {23)

h)! c usually has charactenistics of the primary
Iesion 1t 15 often possible to determine the location of a primary
neoplasm from the histologie features of hepatic metastases Br-
opsy specimens frequently show areas of fibrosis or necrosis along
with the neoplasm Often 1t 15 impossible to dentsfy neoplastic
cells m snch Inopaes. Comparatrne study of the lustelogy of
metastatic lesions to the Iner and the pnman site show varying
degrees of cellular alteration of the metastatic lesion.
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cells Regeneratne hyperplasia of the sun wing parenchyma is
mmimal and confined to the bilary epithelum (19). In some in-
stances there 1s patchy autolysis of the liver lobules which is not
accompanied by mmnediate death The necrotic reaction is ac-
companied by a pronounced inflammatory reaction and this is
followed by regeneration of Iiver cells and bile ducts

Postnecrotic Cirrhosis

Postnecrotic cirrhosis 15 best identified by its gross appearance
Large nodules of hver cells are i and are surrounded
by broad areas of fibrous connectnn e tissue. Groups of normal ap-
peanng liver lobules occur adjacent to areas of regenerated eells.
Hepatie cells i areas of mjury are charactenzed by multiple
hyperchromatic nucler and contain acidophilic and vacuolated
c_\'mplusm The conncetive tissue stroma contains numerous mono-
nuclear cells, polymorphonuclear Ieukocytes, Iymphocy tes, and
fibroblasts Bile ducts and ductules are conspicuous, and mflam-
mation is seen m the walls of portal and hepatic vessels.

Biliary Obstruction

Biliary obstruction is characterized Ly Iile stasis with varying
degrees of inflammation and fibrosis (20). Bile may be present m
the intralobular, interlobular, or main bile ducts. Bile pigment
appears 1 both Iner cells and Kupffer cells. Polymorphonuclear
Teukocy tes, lymphocytes, and monocytes are present in the portal
area and accompany newly formed bile ducts and conneetrve
tissue Continued biliary obstruction 1s followed by diffuse fibrosis
which dissects the lobule and is accompanied by pronounced bile
duct prolferation (biliary ewrrhosis).

Passive Congestion

Passive congestion 1s characterized by dilatation and pooling of
red blood cells in the central vem and sinuosids. Serous fluid may
be demonstrable in the perismusaidal space of Dissé and around
the centrilobular vems (21). Congestion is greatest m the centr}-
lobular area and 1 associated with local hemorrhage and ne.crosﬁ
of the liver cells In central necrosis there 15 intense congestion of
the central vein and distention of the sinusoids. Dead or dying
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NEEDLE BIOPSY AND BIOCHEMICAL STUDIES

Attempts have bren made to correlate chemical analysis of
Dhuer biopsies with morphalogy, elinieal, and biochemical findings.
All such studies are based on chemical analysis of 2 small amount
of tissue which contains vanable amounts of connective tissue
septa, vascular tissue, Inle ducts, and hiver cells. A study in our
clme with Dr Leon Chesley demonstrated the futility of such
analyses with present methods, An attempt was made to correlate
the gl cogen storage test with the glycogen content of liver bi-
opsies. However, speennens obtamed simultaneonsly from differ-
cnt areas of the Iner showed as much as 100 per cent variation in
chemcalls determmed glycogen Postmortemn studies of fatty liver
show hetter consistencys and demonstrate fair ecorrelation of chem-
ical and morphologic findings (21) However, there 15 no specific
relationshup between blood sugur and liver glveogen, liser lipids
and blood lipids, or protein patterns and nuclear desoxypentose
nucletc acids and cytoplasmic pentose nuclere acid (23). Further
study 13 desirable n order to convert basic observations in histo-
chiemistry mto practical applications on patients with liver discase.
A method which permuts chenncal study of liver cells divested of
their supporting structures would provide the first step towards
thas goal
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DIFFERENTIAL
DIAGNOSIS

HEPATIC abnormalities are frequently suspected m the absence
of hner disease heeause of confusing symptoms, signs or laboratory
findmgs. (a) Patients with s ague gastromtestinal symptoms, weak-
ness, semorial changes, hematemesis, melena, and bleedmg tend-
encies are suspected of having hver disease (b1 Upper abdonunal
masses, right upper quadrant tenderness ot pain, jaundsee, spleno-
megaly, asaites, and endacrine distorbances mav be present i
nonhepatic conditions aad simulate Iner disease. {¢} Abromnal-
tees i tests used to assav liepatie funchon sometimes attow an
errancous duagnosis of Tner disease although extrahiepatic mech-
ansms are responsible

SYMPTOMS AND SIGNS OF LIVER DISEASE
Weakness

Weakness and case of futygue ate comumon complaints in patients
who have reeovered from acte tver disease The cavse of these
symptoms winch aee present also in chrome hepatie disease 1s not
Lnown Musenlar weabness vesults from a smmber of boche mical
sbmormalities (1) Processes winch interfere wath the phosphinte
or thiol ester energy systoms, or canse depletim of patassam,
creatwe ghycogen, magnesim, or ongen are charactenived
myathenia Deetsian that muscle weahness 1 not die to o sube
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Hemorrhagic Tendency

Because of the importance of the role of the liver i normal
hemostasis 1t 15 often necessary to evaluate hepatic function in
patients with a hemorrhagic tendency. The relationship of ab-
normal bleeding to hepatic insuffi 15 sometimes difficult to
determne because of the coexistence of malnutrtion, splenic
hy peractivity, or constitutional defects Vitamin K and vitamin C
deficiency may be responsible for hypoprothrombmemia and mn-
creased capllhrv fragility, respecm ely Splemc hyperactivity
often causes hrombopenia or thromtb genital defects
such as | philia, h hoid states, parah philia, fibrmo-
genopenia, etc, may be latent until the onset of Iner dlse'lse (5)
A complete hematologlc work-up with serial observations of re-
sponses to therapy 1s desirable in cases of obscure hemorthagic
tendency

Abdominal Masses

An enlarged right kidney, pancreatic cyst, hydrops of the gall-
bladder, neoplasm of the stomach or colon or retropentoneal mass
is My difficult to diff 1ate from a large Iiver (6) Phys-
scal examsmation frequently suggests a need for further study be-
cause of the absence of a typical hepatic contour X-ray study
mcluding tomography, pyelography. retropentoneal air studies,
cholecystography, and barum study of the gastromtestinal tract
are helpful in dufferential diagnosis

Abdominal Tenderness

Acute choleeystitis and empyema of the gallbladder produce
marked nght upper quadrant tendemess which may be impossible
to dlshn"\ush from a tender, enlarged Inver This often causes a
delay in surglca] treatment of pmcnts with acute gallbladder dis-
case and leads to abdominal cxploration in patients wath primary
Iner disease Correlation of chimcal data and lahoratory indmgs
deereases thas error The presence of leuhoeytosts argues agamst
prunany Inver disease unless there 1s 2 secondany mfection, mfare
tion of the lner, or cholenma
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climeal or chmieal disorder of the hver o diffieult. Tn addtion to
soutine hepatie studies, measares of gh cogen storage capacity,
estimation of tatal ex hangeable potasstum, and a therapentic triat
of a tugh carbohydrate, tugh vitamm wtake may be helpful in
oL alu:\kmg and carrectiag this symptom )

Mental Changes

Alteration of mental state duc to hepatse msufficiency s difficult
to differentiate from the sensorsal changes found m deficiency
states and tovic psychioses Amy process which interferes with the
supply of essential nutrients, cuzyinatic actnity or oxygen utiliza-
tion of cerebral cells results wm amparred fumction. Studies of cere
bral hemodynames and metabolism  demonstrate 2 sumbar
deerease i cerebral ox gen consumption in hepatic coma, hypo:
glycema, diabetic coma, uremic coma, pernicious anemia, cerchrat
artenosclerosss, and the coma assoctated with brain tamors and
trauma (2)  Electroencephalographie tracings and fAudings on
neurologie examunation are not speafic Diagnostic difficulty is ins
creased hecause of the frequencs of thamie deficiency, niacin
deficiency, anemia, uremna, or delirium tremens in patients w ith
liver disease These factors often potentate each other to produce
mental changes

Gastrointestinal Hemorrhoge

Gastrointestinal hemorshage presents a complex diagnostic prob-
Tem in many cases of suspected or proven Iner disease, We have
found peptic uleer i 10 per cent of patients with nutritional csr
rhosis. Other lesions such as gastric cancer, lewmyoma, and erosive
gastntis also oceur (3). Balloon tamponage has been of value as 2
therapeutic and diagnostic measure m the acute bleeding phase If
bleeding continues after effectnc tampanage, causes other than
esophageal varix hemorrhage should be considered. Barinm stuches
of the upper gastromtestinal tract ray be helpful i these mstances

{4}, Emergency surgery 15 required of hemorrhage continues

desprte lack of a definite preoperative diagnosis If bleeding stops
P ty, careful g 1 a-rays, esophagoscopy,
and/or gastroscopy will usually help to estabhish the diagnosis.
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Table 5 Etologic Factors m 438 Unscleeted Patients with Chmical
Janndice and Serum Bibrubin of more than 20 mg /100 cc

1 Prehepatic Jauncice
A Nonhemolytic

1 Consututional hyperbiirubmerma 2
2 Pulmonary infarction 23
3 Hematomas 3
4 Physiologe of newborn 57
B Hemclytic
1 Intracorpuscular defects 1
a Congemital hemalytic jaundicc 2
b Sichle cell anemia 7
© Mediterranean anemia 2
2 Extracorpuscular a9
a Immune body reactions
(1) Transfustons 10
(2) Erythroblastosis 7
b Infections and chemicals
c Physical agents 3
& Secondary hemolssis m mibgnancy 6
I Hepatic Jundice
1 Hepatocellular
a Hepitiis 7l
b Cirrhous 90
e Tatty hver 14
& Laver abscess 4
2 Hepatocanaheular
a Viral or whopathue 5
b Arsemcat 1
I Posthepatic Jaundice
1 Stnctnre 6
2 Neophistie 143
3 Calculons discase 53
I\ Combination Causes of Janndice
1 Hepatic plus prehepitic 13
2 Hepatic plus posthepitic 12
3 Posthiepitic phes prt‘mplhc 4

Trom Leers and Frumert (7
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Jaundice

Deasion as to the cause of jaundiee 15 an important and diffienlt
task which requires considerable diagnostic acumen. A comect
duagnosis 1s facilitated by correlating evidence derived from clini-
cal evanmnation, biochemieal studies, and Tiver hiopsy. Problems m
diagnosis arise becawse of confusing chnical fratures, the non-
specificity of hrochienical T er function tests and other laboratory
procedures, the diieults m mterpreting needle bopsy of the
tiver, and the presence of two or more cawses for jaundice (7).

Janmdice may be divided mto three types: prehepatic, hepatic,
and posthepatic Preliepatic jaundice results from production of
bibrubin-protemn bevond the duposal capacaty of the reticulo-
endothehal system This type may be due to hemolytic or non-
Temoly tie disease (Table 5) Hepatic jaundice is due o inmpury of
Tner cells which mterferes with separation of bilirubin-protein or
decreases the exeretion of bilirubin. Posthepatic jaundice is due to
abstruction of bilirabin outflow

Signs and symyg may be of considerable value. The symp-
tom complex and physical signs dlassified by age groups permit
correct diagnosis as to the cause of jaundice m 75 per cent of the
patients For evample, prehepatic jaundice is apparent when a
patient has pnset of icterus with clully and fever during a whole-
blood transfusion. Hepatic jaundice 15 suspected in the icteric aleo-
Liohe patient with poor dictary halits Posthepatic jaundice should
be the first consideration when a patient with previous hiliary cohe
develops icterus and right upper quadrant pain

Age is helpful. All except 5 out of 76 newbom infants with
jaundice observed at the Margaret Hague Maternity Hospital in
Jersey City over a period of five y cars had prehepatic icterus. He-
patic jaundice due to viral hepatitis “I H " occars predominantly
between the ages of 12 and 30, and that due to nutritional crrho-
sis between 40 and 60 Most patients with posthepatic jaundice are
over 50 years of age, Viral hepatitis “S.1.” following injections ot
transfusions ocewrs i each of the groups and decreases the sig-

nificance of age in diagnosing the cause of jamdice.
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ble 5 Etologic Factors m 438 Unsclected Tatients with Clinsca
Jaundice and Serum Bikrubm of more than 20 mg /100 ec

1. Prehepitic Jaundice

A Nonhemolytic
Constitutional hyperbiiirulmemia
Pulmonary wfarction
Hematomas
Physiologic of newborn
Hemol tic
Tntracorpuscular defects
a Congemtal hemolvtic jwndice
b Sichle cell anemta
< Mediterrapean anemia

oy Gt

2 Extracarpuscular

a Immune body reactions
(1) Transfusions
(2) Erythrablastoss
b Infections and chemcals
¢ Physical agents
d Secondary hemolvsis m mahgnancy

I Hepatiec sundice

u

1 Hepatocellular
a Hepatitis
b Cirrhouis
¢ Fatty hver
d Liver abscess
2 Heputocanabeulae
a Viral or sliopathic
b Arsemcal

Posthepatic Jaundice
1 Stncture
2 Neoplastic
3 Calculous disease

IV Combination Causes of Jaundice

1 Hepatic plus prebepatic
2 Hepatie plus posthepatic
3 Postliepatic plus prehepnm

me Leesy and Fmmert (‘)
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Jaundice

Decision as to the canse of jnmdiee is an fmportant and dificult
task whieh requires conviderable diagnostic acumen. A correct
cagnosis 1 facilitated by correlating evidence derised fram dui-
<al exanunation, biochenmeal studies, and liver biopsy, Problems in
duagnosis anse beeause of confusing clinical features, the non-
speeifioty of biochemieal fis er function tests and other Iaboratory
procedures; the difficulty in mterpreting needle biopsy of the
Yiser, and the presence of twa or more canses for jaundice (7).

Jaundhce may be dnided mto three tpes prehepatic, hepatic,
and posthepatie Prehiepatic janndice results from production of
bilirubin-protein bevond the disposal capacity of the reticlo-
endothehal system This type may be due to hemolytic ot non-
hemols tie disease {Table 5. Hepatic janndice 15 due to injury of
hver cells whieh mterferes with separation of hilirubin-protein or
deereases the everetion of ilinibin, Posthepatic jaundice s due to
obstruction of bilirnbin ontflow.

Sigus and symptoms may be of considerable value, The symp-
tom compley and ph sical sy lassified by age groups permit 2
carrect diagnosts as to the canse of jaundice in 75 per cent of the
patients For cx;unpk', prvhcp\mc ,.mndicc 15 appareut when a
patient has onset of setertts with ehills and fever durmyg a whole-
blood transfusion Hepatie janndice 1 suspected iu the icterie aleo-
holic patient with poor dietars habits. Posthepatic jaundice should
Le the first consideration when a patient wath previous hillary cohe
develops 1cterus and night upper quadeant pain.

Age is helpinl All cxcept 5 out of 76 newbom infauts with
javadiee observed at the Margaret Hague Maternity Hospatal m
Jersey City over a penod of five v ears had preliepatic jcterus. Jie-
patic jaundice duc to vieal kepatatrs “TH ™ occurs predomunanthy
between the ages of 12 and 39, and that due to nutritional cirtho-
sis hetween 40 and 60 Most patients with posthepatic juundice are
over 50 years of age Vrral hepatitis “S H 7 following injections or
transfusions oceurs m cach of the groups and decreases the sige
mificance of age m diagrosing the cause of jaundice,
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Enowledge of exposure to hepatotoue agents fumushes a due
to diagnosis A hustory of bilary cohie s helpful sinee it occurs in
40 per cent of patients with posthepatte jamdice and m Jess than
2 per cent of patients with other types of jaundice. Symptoms of
anenma, gastromtestinal disturbances, and fluid retention are less
speaific.

Physical findings are sometimes of diagnostic aid. The presence
of a palpable gallbladder is a sugn of pasthepatic jaundice. Spider
angiomas and evidence of collateral eirculation are usually char-
acteristic of hepatic jaundice. These signs are alvo seen in the late
phases of posthepatic jaundice with marked secondary liver in-
Jury A combination of I er tendermess, liepatomegaly, and spleno-
megaly suggests hepatic disease, but the findings are present also
in other causes of jaundice ‘Thus, hepatic tendermess is a conspic-
uous feature in bliary obstruction and the spleen is often large in
hemalytic discasc.

Biochemical study permuts @ corvect diagnosis (7) of the gen-
eral cause of jaundice i 80-83 per cent of patients (Table 6).
Errors result principally from reliance on one or two tests. Studies
of bilirubm metabolism offer the simplest means of differentiating
jaundice. Fractionation of serum bilirubin 1s helpful in supporting
the di is of hemalytic jaundice, but is of limited value in dd-
ferentiating biliary obstruction and hepatocellular discase (8).
Urine and fecal bile and uroilinogen are useful tests in uncom-
plicated prehepatic and posthepatic jamdice An elevation of the
serum alkaline phosphatase 1 valuable in recognition of post-
hepatic jaundice although cholangioltic hepatitis and metastatic
malignancy are also accompanied by mercased levels of this en-
zyme. A normal serum alkaline phosphatase favors prehepatic or
hepatic jaundice Low cholesterol esters, positis e floceulation tests,
poor prothrombin response to vitamm K, and decreased toletance
to gnlactosc are indicative of primary liver disease or suggest
secondary hepatic injury 1s present in patients with hemolytic
disease or biliary obstruction

Needle biopsy of the liver is the most effective means of d}ﬂer—
entiating hepatic jaundice from posthepatic and prehepatic jam-
dice. It is the only method of diagnosing the speafic cause of
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October  March  March  March
1948 1919 1950 1951

Biochemical study

Serum bilrubm (mg %) 03 07 21 310
Bromsulfalem (% 30 16 25 80
Serum alkalne

phosphatase (B U ) 3.4 49 45 192
Total serum chelesterol (mg 95) 250 393 380 465
Cholesterol esters (mg %) 110 253 240 110
Serum albumm (Gm % 34 36 35 35
Serum_globulin (Gm 9;,) 38 41 41 40
Cephalin flocculation 4+ 4+ 4+ 4+
Thymol turbidity (units) 50 40 10 40
Galactose tolerance (mg %) 15 10 15

Histologic study

Fibrosis 3+ 3+ 3+
Fat 1+ 1+ 0
Regeneration 3+ 3+ 3+
Bile stasts 0 0 3+
Infiltration 2+ a+ 24
Necrosis [ 0 o
Other 0 0 0

Pathologic diagnosis Nutritional  Nutnitional  Nutritional

currhosis arrhosis cirrhosis

moderate moderate  with bile stasis

Comment This case hastory illustrates the difficulty m makmg an
early diagnons of extrahepatic biliary obstruction m pationts with es-
tablished lver disease Clinscal and biochemical studies were mot
diagnostic mtrally and the clevated serum bilirubin was erioneously
attributed to progression of hepatocellular disease Semsal follow-up led
to a clear pattern of bilary obstruction, but at this tme the neoplasm
was moperable

Case 4 Sickee Ceir Diseast wrrit Recurrent HEMOLYTIC
Cuses, AND INTERCURRENT VInaL Heratrmis (S 3 )

Chumeal Features  F.P, a 22-year-old laborer, was repeatedly hospatal-

1zed because of hemolytic enises and chromc leg ulceration Crises were

chacterized by low-grade 1cterus and polyarthritis Symptoms were

led by bed rest, saleyl mulaple £ and suppor-

tive therapy during 1947 and 1948 Marked icterus was noted sn 1948
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hepatic jaundice Howerver, there 1s the possibility of bile perito-
mts following needle uopsy s jaundiced patients. Abnormal
bleeding tendencies which accompany hepatic jamdice constitute
a further lirmting factor A diagnosis of hepatic jaundice is made
with characterstic ustologic features of viral hepatitis, tovie hepa-
titis, central necrosis, nutritional cirrthosis, postnecrotic scarring,
or centrilobular fibrosis. Liver hiopsy may show erythrophago-
evtosis by Kupfler cells and puddling of red blood cells in sinusoids
m prehepatic yaundice A diagnosis of posthepatic jaundice is
made when the biopsy shows (a) bule stasis, bile casts, and intra-
cellular bile granules, (b) biliary stasn with periportal or peri-
tvmphatic mflammation, or (e} hiliary stasis with periportal fibro-
sis, bile duct probiferation and nodular regeneration of parenchy-
mal cells {9

Diagnostic prablems are present despite elinieal and laboratory
studies m patients with two possible mechanisms contributing to
their jaundice The followmg case histories are illustrative,

Cast 3 Extraneratic Biuiany OnsTucTION SUPFRIMPOSED OF
Nurrrrioxaw Cianisosts

Chnical Features W S,, a 54y ear-old bartender, was hospitalized be-
cause of alcobolism He had eaten poorly and consumed 1-2 pits of
whiskey dasly for several years. A dhagnosis of nutritional cirhosis was
made on the basis of climcal and Jaboratory studhes, Eighteen months
after wutral study, the patient became jaundiced, Ieterus was attnbuted
to progression of lus hepatic disease The true mechanism of progres-
sive jaundice was not clear until 12 months later, Exploratory opera-
tion fed an moperable ¢ of the head of the pancreas.
Postmortem exammation confimed the cinical diagnosis

“October March  March  March
1948 1949 1950 195{‘

Hepatomegaly 6em Heom Tom '3, om
Splenomegaly 2em  2em Zom  Zom
Spider angiomas + + + +
Teteras ) 0 1+ 4+
Flud retention 8 2 ‘17 + g +
Hepatie fetor g e 0 e

Sensonal changes
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cal and histologie studies are employed sunally This case hastory 2
Tustrates the successful use of this technte Patients with nutritional
chosis who develop wierus after tramsfemons abso may have a
supenmposed hepatitis The marked morphologic chianges already
present m eihosss mterfere with recogmtion of shgmas of hepatitis

SPLENOMEGALY

Splenamegaly of nonhepatic ongm 15 difficult to differentiate
from an entarged spleen secondary to lver disease Infiltrative neo-
plasms sncluding eysts and hamartoma, thrombosss of the spleme
vein, reticuloendothebal myasion by hymphomatous processes,
my eloid metaplasia, subacute and chrante mfcctions such as tuber-
culosts, syphihs, brucelloss, or malana, bpadoss, sarcosdosss,
Tupus erythematasus, etc , cause dentical degrees of splente en-
largement The absence of other evidences of lner disease facih-
tates differential dragnonis Bsochenmeal tests, needle biopsy of the
lner, percutantous splenography, and hepatic vemn Catheterszation
are all helpful m ehmmating hepatic disease Splente puncture,
usmg 2 # 20 needle and 2 5 ce syninge, for asprration may provide
eudence for pamary spleen mohement, particalarly if Lymph-
omas are present (10) We used the Vi Stherman needle for
splemc biopyies 1 three wstances but now recommend needle
aspration because of its «afety and equal dhagnostie value Ocea-
sionally it 1 dfficult to determme the velationship between splenic
and hepatsc abnoymahities Hustrative 1 a patient seen with jaun-
dice, anemia, and an enlarged spleen Lner functton studies
showed an elevated bilirubmn, low cholesterol esters, an elevated
serum globulin, low serum albumm, and positive flocentation tests
Needle biopsy of the Iner revealed smuseidal puddbing of red
blood cells and erythrophagocstosis The Coomb's test was posi-
tive A duagrosis of acquered hemolstic anemia was made. With
adrenal sterord therapy all hepatie and hemolytse abnormalites
disappeared temporanh

splanamegaly has been eiensn ely imestigated 1 patients with
heat ducase It bas been mdreated that an enlarged spleen 1
clumoe crreulatony congestion suggests the presence of hepatie
Bbrows Our sturdes show that this 1 true In patients with con-
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It was not clear whether pamdice was due to the siclle el discase, a
supertmpaosed viral hepatitis, or estrabepatic hilury obstonction, A
heterophile antibady test for mfections mononueleosn was negative,
and a gallbladder senes done after the wcterus had eleared was normal

Hepatomegaly
Splenomegaly
Spider angiom 1s
Eibrosis

Fhud retention

Biochenucal study
RBC
Retreulocytes (7))
Sed rate hr, {Cytler)
Urme urollinogen
Urme bile
Serum bikrubm (mg ¢}
Serum alkaline

phosphatase (B U )

Total serum cholesteral (mg €7}

Cholesterol esters (mg.7)
Serum albumm (Gm ¥, )
Serum globuln (Gm ©, )
Cephalin floceulatton
Thymol turindits {unies}
stologic study

Fibrosts

Fat

Regeneration

Bile stasis

Infiltration

Necrosis

Other

Pathologic diagnosts

—

1918 1918-1951
Duning, After
hepatitss hepatitis
3+ 0
4 0
0 0
4+ (]
[} 0

33-28 24-40
8 13
222

2 25
1.1000-1:30 1-20-1 30
+

0
30-20 24-1.4
68 3.4
09-226 188-250
26-180 113-141
38 36
45 43
414 142+
13-5¢ 2410
0 0
0 0
1+ 1+
0 0
2+ 1+
1+ 0
Disarray of Tied cell
Tiver cclls stasts
No
Viral significant

hepatitis  abnormality

Comment  The recognition of viral hepatitis m the presence of pre-
ewsting hepatic discase 15 sometimes possible when chinical, biochemt-
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tion of follicle stumulating houmone, endometaal atraphy , and low
wnmary estrogens Occdsxowdh chimactenie patients with Iner dis
sease have a nomml o Jow level of unmars gonadatropi {FSIE),
endometnal hy perplasia, and snereased unnary estrogens

Gynecomastia due to hepatic dysf must he & 1ated
from enlarged breasts encountered m testicnlar, patwstary, or
adrenal disease where there 15 a concurrent her disorder Thus
conditton tocurs 1n roughly 10 per cent of patients with testicular
neoplasms and s charactenstie of mdniduals with sdiopathic
atrophy of the f s tuhules {Khinefelter’s syndrome) (13)
and eunuchmdista secondary to mfections or trauma Hy peantes
nior pitartansm and estrogen-producing adrenal tumors are alse
sometimes assoctated with gyoecomastia In many mstances, the
etiology 1s obscure Diagnoss 1s dsfficult when hepatic etastases
are present w patients with testiowdar or adrenal seoplasms, and
when intercurrent viral hepatstis or nutnitional bser disease 15
present m congemtal or degeneratne endocrime diseases Hor
monat assay s are helpful vhien voutme studses do not provide data
foraspt_mﬁc d is Kimefelter's syndrome 15 charactenzed by
an elevated wrmary FSH level m addstion to azcosperana, smalt
testes, and gyvnecomastia An elesated urmary LH ocewrs m
chormepx{he\mma, Jow urmary FSH 15 seen m by popitustarism,
and snereased urmasy preg dsol may oceus wm adre-
nal tumors

LABORATORY ABNORMALITIES

The emphasis on faboratory study m chimeal mediome has led
to the widespread use of biser function tests m esaluating the role
of the Iner in systese duease The peaific nature of avasl
able tests preclades thewr use alone as an smdication of hepatee
dysfunction, and 1t 1 necessary to establish eritena for mterpret.
wg abnormal results

An elevated serum Inhrubm 1s the only specfic test which
Tocahzes a leston w the hepatohary system The bromsubfalein
test 18 the next most yehable, howeser, its use m duagnows is -
stedt beeause of the mfluence of errculatory factors Other tests of
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gestive heart farlure, eight per cent of those with passive conges-
tion without fibrosis of the Iy er had splcnomoga]\', whereas 11 per
cent of those with centrilobular fibrosis and 33 I;cr cent with dif-
fuse fibrosss had an enlarged spleen (11)

ASCITES

Ascites 15 4 nonspecilic sign which is due to Iner disease, but 1t
vceurs in vanous pathologie states where there is no grossly dem-
onstrable hepatic injuny Heart fanlure, kidney discase, tubereulous
peritonitis, and neoplasms i the absence of hepatic injury are
often accompanied by accumulation of pentoneal fluid Clinical
findings and circulation tests provide helpful diagnostic data on
patients with cardiac disease, Urinalysis and renal function tests
permit clanfication of the relationship of kidney disease to flmd
retention Bacteriologie studies facilitate recognition of tubereu-
lous peritonitis Analysis of ascitic fluid 1s helpful m differentiating
abdormnal fluid due to metastatic carcinoma from that due to Iiver
discase Large macrophages and degenerated epithelial cells oceur
m ascitic flud from patients with cirrhosis and may cause con-
siderable difficulty i mterpretation The protein and cell content
of the fluid obtaned from the pentoneum of patients with gen-
eralized carcinomatosts also helps in determining the etiology of
asaites, The fluid 1s usually a transudate in cirrhosis and is often
an cxudate with abdommnal carcinomatosis Ovanan fibromas
which produce ascites and hydrothorax cause considerable diag-
nostic difficulty (12)

ENDOCRINE DISTURBANCES

Menopausal and postmenopausal women with liver diseasce may
Yhave uterine hemorrhage due to the influence of hepatic abnor-
malities on estrogen metabolism. It is necessary to differentiate
these patients from those with neoplasms or pitwtary-ovanan
dysfunction who have pathologie bleedmg Hormonal assays,
cvtologic studies, and endometrial biopsies are valuable in prob-
lem patients The menopause is characterized by increased excre-
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capsule or interlobudar septa with fibiotic processes This may
fead to an erroncous diagnoss of hepatic Sbrosys (18) A er
bropsy may be considered normal beeawse the specunen w made-
quate or daes nat contan disease localized to certam arcas of the
Tabule. In these esreumstances, chmeal and rochenucal fndings
should be selied on and the hutologe study repeated until the
chinsetan 55 sabsfied that adeguate matenal has been obtamed
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Inver function must be correlated with elinieal findings to propedy
assess the wflience of edrdhepatic factors on seported resalts.
Most systeme diseases are accompanied by abuorualities in
plasma protem Sermn globulins are notably increased in Boeck's
sarcordoss, mutiple mycloma, by mp)mp.u)u:l senerenm, hala-azar,
ete Serum athatine phosphatase, hpid partition, and carbohy drate
stuchies are abnormal - many nonhepatic diseases The serum
alkabine phosphatase 1 mereased in bone growth and a variety
of bone lesions Serum cholesterol depends wpon the nutntional
state, thyroid functson, renal function, and inherent metabolic
status, as well as the functional mtegrits of the hver. An abnormal
glucose tolerance cune s frequently present i patients with lver
disease and must be differentiated from that of latent or overt
duwhetes wellitus The glucose tolerance test with simultancous
serum morgame phosphorus  determunations may be helpiul
m diagnosis

Needle biopss of the Iiver 1s of value i determining the sig-
utficance of abnormal findings w I er function tests, There is no
speeific correlation of anatomy and a single battery of lver
function tests m Iver discase (14) However, dentification of
abnormal histology often establishes a basis for biochemical
alterations

Abnormal bistology of the Iner usually provides concrete
evidence of hepatic disease There are a variety of extrahepatic
processes which can cawse transient morphologic changes which
may muslead the cliniclan  An attempt to interpret minimal
changes m cell structure has heen helpful in wnderstanding the
pathophysiology of Irver disease, but such an approach has httle
clinical application with our present hnowledge. In the past, 2
common error consisted mterpreting transient changes seen in
Inopsies obtained at surgery as an indication of a hepatic dis-
order. It 1s now cvident that most surgieal trauma will produce
an inflammatory reaction which is transient and in no way re-
flects the basal state of the liver (15) Similarly, nonspecific
changes which occur m systemic disease must be differentrated
from those due to primary liver disease. A less common error is
the confusion of connective tissue contained in the Thepatic
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GENERAL
PRINCIPLES
OF THERAPY

THE BASIC treatment of hver disease consists of (a) elm-
ination of causative factors, (b) a judicious program of rest, (c)
appropriate dietary therapy, and (d) management of secondary
clintcal complications Discovery and treatment of etiologic fac-
tors is of first importance, Patients with nutritional deficiency due
to alcoholism, systerme disease, or the unavatlability of proper
food, require an adequate dietary mtake, psychologic rehabilita-
tion to control aleoholism, and treatment of the disease processes
which mterfere with ingestion or assilation of food Cardio-
therapy 15 necessary for congestive heart failure, surgery 15 essen-
tral for relief of extrahepatic bihary obstruction, and specific ant1-
brotics and other drugs should be used whenever possible in
patients with Iner disease due to mfectious and tovic agents A
combmnation of surgery, x-ray therapy, and chemotherapy may be
beneficial m patients wath primary or secondary neoplastic in-
volvement of the hver

Public health measures are necessary to control certam etiologic
factors which cause hepatic disease Proper disposal of feces of
patients with viral hepatitis 15 essential to prevent pollution of
water and food Gamma globulin 1s desirable i debilitated per-
sons or pregnant women exposed to viral hepatitis “I H.” Preven-
tive measures for viral hepatitis “S H.” include avording pooled

149
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justification for employmg 10st regimens 15 based on the fact that
phy vteal activity mereases energy needs and reduces hepatie blood
flow (2} Escrase does not materally affect otygenation of
hepatic cells m noimal subjects, or those with uncomplhicated
viral hepatitis or nutritional liver disease. However, patients with
passive congestion of the hver due to heart failure have a marked
reduction m oxygen saturation of hepatic venous blood with
physical achivity (3)

The most complete study of the effects of physical actvity on
acute hepatic discase was conducted by the Armed Forces Com-
nussion on Liver Diseases on troops m the Korean War. This
comprchensive study led to the following recommendations for
treatment of young persons with a ruld form of viral hepatitis
not compheated by other diseases (4)

1 Hospitalize patients with acute viral hepatitts ay soon as feasible
for physical actiyity to the pomnt of fatigue may be harmful
Maintam bed rest as long as acute symptoms persist Once patients
bemn to feel well, regardless of the degree of jaundice, they should
not be forced to stay in bed for more than one hour after each
meal Restriction to the hospital ward 15 essential to prevent undue
activity or exertion
3 Duscharge patients from the hospital and mihate physical recon-
ditionmg after the total serum hilirubm 15 below 15 mg/100 ml,
and the bromsulfalen retention n 45 minutes 1s below 6% for a
period of not less than one week Patients whose bromsulfalein re-
tention stabilizes between 5 and 10% may also be discharged from
the hospital with safety
Pattents should he followed up for two weeks with weckly physical
exanunation, serum bilirubin, and bromsulfalem tests Recurrent

abnormalities will occur rarely and are probably mdications for
rehospitalization

3

-

This program circumvented the wsual delay required for re-
covery from the effects of prolonged rest mn bed and shortened
the peiiod of hospitalization Earlier ambulation also prevents
complhications from bed rest such as phlebitis, pneumonta, and
renal caleuk A similar regumen has been used on patients seen
m emilian practice without untoward effects Indeed, 1t has often
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plasma, routine Iner function tests on professional blood donars,
and exelusne we of antoclased needles and syringes Similarly,
other viral, bactenal and pratozaal diseases” and hepatotovic
chemical agents require spectal programs for prophy Lisis,

In the Jersey City Medical Center, a program has been insti
tuted for rehabelitating aleoholic patients with Iner disease. A
surves shows a signsficant reduction in morbidity and mortality
from frver discase m chrome alcohohsm (1) Patients hospitahized
for alcoholsm and its camphications have been routinely studied
for the presence of hner disease. With it discovery, they are
made aware of the necessity for control of hepatic sbnormalties
by dictars therapy and abstmence from alcohol. After imitial
stuchies, patients are discharged to a clime for long-term follow-up
Clmic personnel consists of pliysterans, nurses, a dietitian, and a
psichalogist The Public Health Nursing Service makes periodic
visits to cheek the home environment. Ambulatory evalaation w-
cludes a resiew of adherence (o treatment, phy sical examination,
biochenmeal lner function tests, and psychologic testing, Patients
are rehospitalized for needle iopsy at mienvals depending on the
previous pathologic findmgs Those with marked emotional dis-
turbances are referred to the Psy chiatric Clinie.

Alulity to contral lcaholsm 1s related to the seventy of the
physical disability accompanying the Iner disease and the psy cho~
logic status of the patient. In a serivs of 167 chironte alcohohe
paticnts with Iher discase, 45 per cent adhered to a regmen of
abstmence from alcohol and mawtenance of an adequate dict.
This was assocrated with disappearance of alt evidente of byver
discase with a fatty Iner and stabilization of the hepatic process
with mild to mod cirrhosis ive climical, biochemical,
and histologie changes which termunated in irreversible hepatie
wsufficiency were noted in patients who thd vot adhere to
therapy

REST

The amount of rest required for patients with liver discase de-
pends on the etiology and severity of the disease, The physiologic
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Twver injury (8). Strict bed rest 1s also indicated for patients with
trauma of the liver until hemostasis has been effected and an ade-
quate opportumity has been provided to ehminate the possibility
of masked lver mjury

DIET

Dietary therapy 15 an mportant part of the treatment for all
types and degrees of lver disease Recovery can be delayed by
madequate attention to diet A successful therapeutic progiam
depends upon provision of sufficient calories and adequate carbo-
hydrate, protem, fat, mineral, and vitamin content (Table 7)
Expert assitance from nutritionssts and dietitians 15 deswable
Patent education is necessary, The device of keepng a daily
food diary 1s helpful to review amount of food actually eaten

Optimally, the diet for hver disease 1s adjusted to meet the
needs of the patient Emphasis on food palatablity 1s essential to
insure 1ts ption by the most desp ly ill patients Cog-
nizance must be taken of previous dietary habits, and an attempt
made to adjust diet prescriptions so that they are practical The
average patient who has liver disease requires approximately 375
Gm. of carbohydrate, 130 Gm of protem, and 100 Gm of fat
(Table 7)

Caloric reqy vary considerably It is desirable to man-
tan adequate food consumption for basal needs and anticipated
activities At the same time, 1t 1s necessary to avoid excess calones
Deficient caloric intake causes a dram on tissue energy stores
and nterferes with recovery, excess calomes lead to obesity
A good food intake is maintained to prevent negative mitrogen
balance and loss of normal adipose tissue Patients who are unable
to eat because of anorevia may be tube fed, or receive supple-
mental parenteral alimentation. Adrenal steroids are of value m
mereasig appetite, chlorpromazine is helpful i control of nausea
and vomting.

Obesity not mfrequently results from mjudicions use of high
caloric diets in liver disease This 15 common in viral hepatitis
where patients are given two to three times the number of calories
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been difficult to restrict physical activity eompletely in patients
under 23 years of age. We have had several patients who have
had u serious relapse with early ambulation, It s safer to curtail
actity until climeal and biochemical abnormalities Lave disap-
peared Complete rest in bed is not essential but exercise should
be undertaken with care

Between two and threc months are required for histologic ab-
normalities to disappear completely in patients with viral hepatitis,
These changes often persist m the absence of clinical and bio-
chemical alterations, Patients with morphologic changes may
participate in normal work activities but should avoid major
stress.

The program outhined for viral hepatitis can also be employed
1 Diver injury due to other infective and touc agents. No special
regimen 1 required in phicated baliary ok ion, Patients
with fatty Iner or mid nutntional eirhosis respond well to early
ambulation  However, therapy to reduce the fat and curtal
actvity 1n the connective tissue stroma should be effective hefore
permatting complete ambulation. Continued hospitalization in-
sures good dretary habits, provides a longer period for inpatient
psvehotherapy, and documents the status of the liver at the end
of therapy.

Climea) symptomatolegy should govern the degree of physical
activity permatted patients with moderate to marked airrhosis.
Complete bed rest should be discouraged but physical activity
ought to be restricted unal chnical symptoms are absent and bio-
chiermical and hustologic abnormalities are stabilized. Bed rest is
indicated to control hepatic pain and tenderness, and is advisable
for patients with icterus, sensorial changes, fetor, and fuid ac-

lation Marked ion of b Ifalein, hypoalbuminemi
and low cholesterol esters, as well as necrosis or active inflamma-
tion on biopsy, are indications for restricted activity )

Complete rest in bed is desirable for patients with acute passive
congestron of the hwver, and a modified rest program is recom-

ded with 1 t hep galy in heart failure (5). P}\ysh
cal actvity canses a reduction of splanchmie blood flow in patients
with heart disease, and contributes to the evolution of chromc
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iner wyury (8). Striet bed rest 15 also indicated for patients with
trauma of the liver umtil hemostasis has been effected and an ade-
quate opportumty has been provided to elmmate the possibiity
of masked liver mjury

DIET

Dictary therapy 15 an mmportant part of the treatment for all
types and degrees of hver disease. Recovery can be delayed by
madequate attention to diet A successful therapeutic program
depends upon provision of sufficient calories and adequate carbo-
hydrate, protem, fat, mmeral, and vitamm content (Table 7)
Expert assistance from nutntiomists and dietitians 15 desirable
Patient education 13 necessary, The device of keeping 2 daily
food drary 15 helpful to review amount of food actually eaten

Optimally, the diet for liver disease 15 adjusted to meet the
needs of the patient Emphasis on food palatability 1s essential to
msure 1ts consumption by the most desperately 1l patients Cog-
mzance must be taken of previous dietary habits, and an attempt
made to adjust diet prescriptions so that they are practical The
average patient who has liver disease requires approvimately 375
Gm of carbohydrate, 130 Gm of protem, and 100 Gm of fat
(Table 7)

Calonic requirements vary considerably It 1s destrable to mam-
tamn adequate food consumption for basal needs and anticipated
activities At the same tume, 1t 15 necessary to avoid excess calornes
Deficient caloric mtake causes a dran on tissue energy stores
and mterferes with recovery, excess calones lead to obesity
A good food mtake 15 mamtamed to prevent negatrve mitrogen
balance and loss of normal adipose tissue Patients who are unable
to eat because of anorevia may be tube fed, or receive supple-
mental parenteral almentation Adrenal steroids are of value m
i appetite, chlorp is helpful m control of nausea
and vomiting,

Obesity not infrequently results from myudicions use of high
calonic diets in hver discase This 15 common 1 viral hepatitis
where patients are given two to three times the number of calories
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Table T Hepatic Dt (High protem, lugh carbohy drate, moderate fat,
salt not restrcted)

Thns dret s constructed to provide all of the essentul amwa acds and

vitamns It prenides approvinateh 3000 ealories with 2 muoimum of

75 Cm of carhobndrate, 130 Gm of protesm, and 100 Gm of fat,

BASIC TONSTITRINTY

Ak 1 quart whale nulk
Meat, fish, poultry 2 servings, 6 o7,
or cottage cheese 5 tablespoons

Ege 2

't 3 servings, L atrus

Vegetables 2 servings

Potato I <«ervng

Cereal 2 semangs

Bread, whole wheat 8 shees

Butter of tolarsted

Jadh 4 tahlespoons

TIPE \IENU
Breakfast Dinner Supper
Fruit ice-6 o7 Lean meat, fish or Lean meat, fish,
Cereal=% cup with milk poutri-3 vz poultry or cottage
and sugar Potato=1 serving cheese
Qegas Vegetable-2 scnvings Potatoes, noodles, rice
2 shees toast 2 shces whole wheat or spaghetts
Jebhy or presenves bread Salad-no dressing
Mk, coffec or tea Frant or shecbert Vegetables-2 sertings
with sugirand cream  Muh=1 ghiss 2 shees whole wheat
bread

Jelty, butter

Caken, frunt or gelatin

Midh_1 glass, ted of
coffee with sugar
and cream

900 £ -~2 shees whole wheat bread with cheese, butter or jelly, Milk=1

required for maintaimung body weight. Adiposity is associated
with increased liver fat and further impairment of hyer functional
reserve Patients with nutritional cierhosis develap fat m paren-
chymal cells, impaired carboydrate tolerance, or hypercholes-
terolemia when eveess caloric ntake is contmued for long periods.

Utihzation of carboly drates may be impaired m Iner discase
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Lecause of a disturbance of mtracellular enzymes or coevistence
of diabetes mellitus It 1s necessary to adjust carbobydrate mtake
m such patients, Extra intake 15 mdicated m patients with poor
glycogen stores or hepatogenic hypoglycemua, consumption
should be restricted in diabetes Division of ingested starches mto
four or six small feedings facilitates control of blood sugar lesels
Sweetened drinks and hard candy may be used to supplement
the carbohydrate content of regular feedmgs

Ingcs!ed’pmtcm should consist of an amount sufficient to mam-
tam mitrogen equlibrium and at the same time avoid untoward
effects of a ligh mtake Animal protein which contams a larger
number of essential ammo acids, and vegetable protem with a
somewhat lesser nutritive valne should be mncluded i the menu
Protem feeding mduces an increased splanchnic blood flow,
planchmic oxy gen ption, and arteriohep vein oxvgen
difference as compared with fasting levels i both normal and
unthotic subjects (8} Large quantities of protem cannot be
metabolized by a poorly functioming hiver, and mitiogenous waste
products accumulate to produce mental changes (7} Hepatic
coma results from hagh protein intahes m patients with spon-
taueous or surgically mduced porta caval shuuts (8) High pro-
temn mtake 15 associated with accelerated recovery mn acute mild
vital hepatitis (4}, and is valuable in patients with body protem
deficits resulting from chrome hver disease In most mstances, -
ereased protem feeding will not improve serum protein deficits
unless there 13 simultaneous improvement w hepatic rescrve

Fat content of the diet should he sufficient to provide palatatnl-
ity Normal fat contamed in meat, eggs, and dawy products 15
acceptable of theie 1s no bloating or gascous eructation Ingreased
consumption of fat may be hefpful m patients with functional
Ty poghycemia, and decreased wntake 13 desirable when there 1s
maintamed by perlipenna or hypercholesterolemia

Dietary salt restnction 15 the most smportant method of pre-
venting further sodium aceumulation i patients with peripheral
edema or asaites (9) In a senes of 114 patients with maderate
to severe nutnitional circhosis observed m our clne, reaccunwula-
tion of aseites was prevented m 72 (64 per cent) by stangent
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Table 5 Average Sodium Content of Common Foods Allow ed
on Low-Sodusm et
(Sodum mg 100 G of food)

FREMIE FRUITS

Hobey

Apples o2 Orange 03
Apricots, raw 06 Orange puice 035
Banana 05 Peach, raw less skin 05
Blackbernes 02 Fear, raw lvss shin 20
Bluebernes 06 Strawberries, raw 08
Chemes, dark 08 Rasphernies 03
Grapefrust, frosh (1 Watermelon 03
Grape juice 10
FRESH VEGETARLLS
Asparagus, tps 20 Lima beans 10
String beans 09 Rhubarh 10
Corn—mlk stage 04 Squash, vellow, Jess nind 05
Peas 10 Pumphu, less nnd 06
Cucumber 09 Olra 10
Ounons 10
CERCALS
Oatmeal 20 Rolled Onts 20
TPuffed Rice 10 Cream of Wheat, plun 20
Instant Ralston 10 Shredded Wheat 20
MEAT AND pisi’*
Lean buef 51 Fresh cod 60
Turhey lner 51 Lean raw posh 58
Lean veal 48 Habbut, raw 56
Chicken breast a3 Duch, breast s
ISCELLANEOUS

\atzoth 10 Egg 1370
Salt free bread 30 Spry (wfemblc shortemng) 04
Anlk, salt poor (Lanolac) 130 Regulir dry coffee 20
Sweet butter Pecan, raw 03

70 Penuts, raw with skin 20

By boilmg and decanting water, one my reduce sodwim content as dewred,
although taste 15 usually sienficed

control of sodm mtake (Table 8) A low sodium diet lowers the
serum sodwm, and, thereby, induces diuresis by inhibiting the
production of the pituitary antidiretic hormone On the other
Thand, a low sodunn mtake tends to pres ent diuresis by stimulating
release of adrenal salt retaning hormones To corect ahnormal



GENERAL PRINCIPLES OF THERAPY 157

sodium retention, it is desrable to pernut only that amount of
sodium which is excreted without the fluence of dwretics The
therapist must be aware of the tolerance of a given low sodium
duet and its effect on morale, general metabolic needs, and body
elcetroly te economy Requisites for an 1deal low sodium diet wall,
thercfore, include sufficiently low sodium, palatabihity, and ade-
quate calortes, munerals, and vitamuns (10) Salt substitutes which
mprove taste are useful m patients who require long-term sodtum
restriction

Parenteral or tube feeding 15 required for patients who have
marhed anorevia, nausea, or vomiting Tube feeding is preferable
for 1t 15 possible to supply all nutntional requuements by this
route A soft or synthetic rubber tube which 1s nonirntatmg may
be left m place for a penod of several weeks Liquid formulas
contaiming adequate calones, protem, carbohy drates, and fat may
be gven 1 divided doses everv two hours to mawmtan nutritional
halance (Table 9)

Table 9 High-Proten Mixture for Tube Feeding

Quantity
Mk, whole, homogenuzed {1 quart) 975 cc
Luver, raw, ground 100 Gm
Cream, 20°, 100 cc
Egg, 1102 50 Gm
Skim muk powder 40 Gm
Sugar or Dextro-Maltose 200 Gm
Orange juce 150 ce
oTAL 1,500 cc

Parenteral slmentation should be planned to provide a mm-
mum number of calones along with adequate carbohydrates,
vitamms, and smerals Carbohy drates may be prosided by a mic-
ture of glucose and fructose A much larger portion of admmstered
fructose enters the Iner cells than m the case of glucose (11),
and there 15 a separate, specific set of hepatic enzymes for disposal
of fructose The chief disachantage of wsmg fructose 1» that an
njured hiver may not be able to transform sufficient amounty of

fructose to glucose to supph the needs of the hiam and muscles
(12).
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lable 5 Average Sodmm Content of Common Foods Allowed
on Low-Sadum Dict
(Sochm mg 100 Gm of food)

ERESIE FRUTTS

Apples 02 Orange 03
Apricots, raw 06 Orange uce 05
Banan 03 Peach, raw less skin 05
Blackberries 02 Pear, raw less shin 20
Bluchernes 06 Strawbernes, raw 08
Cherries, dark 08 Rasphernies 03
Grapefrunt, fresh 05 Watermelon 03
Grape purce 10
FRESH MEGETABLES
Asparagus, tps 20 Lima brany 10
String beans 09 Rhubarb 10
Com—mtk stage (i34 Sqquash, vellow, less rmd 65
Peas Lo Pumpkm, less nind 06
Cucumber 09 Ohra 10
Ontons 10
CEREALS
Oatmeal 20 Rolled Oats 20
Puffed Riee 10 Cream of Wheat, plun 20
Instunt Rubton 10 Shredded Wheat 20
AMEAT AND £ag®
Lean beef 51 Fresh cod 60
Tarkey Iner 51 Lean raw pork 58
Lean veal 48 Halibat, raw 56
Clucken breast 5 Duck, breast 68
AISCELLANEOLS

Matzoth 10 Lgus 137.0
Salt free bread 30 Spry (vegetable shortening) 04
AL, salt poor (Lanolac) 130 Regular dry coffee 20
Sweet butter Pecan, raw 03

70 Peanuts, raw with shin 20

Honey
*By bolmg and decantmg water, one miy reduce sodium content as desred,
although taste 15 uslly sacificed

control of sodium intake (Table 8). A low sodium diet lowers the
serum sodium, and, therchy, mduces diuresis by inhibiting the
production of the pitwtary antidiuretic hormone. On the other
hand, a Jow sodimm intake tends to prevent druresis by stimulating
release of adrenal salt retaining hormones To correct abnormal
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Table 10 Daly Theripeutic and Supplemental Vitamun Reg
m Adults
- Representatice
Th 1 Y
Viomm A 50000 wmts 5000 wmts  OleovtammAUSD
Thumme  10-20 mg 10-20 mg  Thumm hdrochlonde
Use
Riboflavm  20-30 mg 2030 mg  Riboflain USP

Nicotime aed 100200 mg

Pyvridoune 10 mg

Folic acid 10-15 mg

Clishne 15-30 Gm by
wuth

Pantothenic  Unknown

acud

Biotm Unknown

Ascorbic acsd 1.0 Gm

Vitamin D

Vitamn K

1070 mg

20 mg

0102 mg
15-30Gm

50 mg

Unknown

75 mg

20,000-30,000 U 200-400 units

Oral 1 2 mgm Menodione

IAf 1~10 ce Hvlanone
1M 75 mg Synhowite

IV 50 mg

Vitamin &

100-250 mg

30 mg?

Mephyton

Alpha tocopherol

Nicotime aud USP
Nicotime acid Amide
usp

Pwnidoane hyvdro-
chlondc USP

Folic acid USP

Choline gluconate NNR

Cholse chlonde NNR

Choline iy drogen
ctrate NF

Calawm pantothen e

Biotin
Ascorlne acd USP

Cod lner ol USP
Caleifersl USP

\enodione, USP
Menodine sod
Basalfite injection

(Hikmone)
Vitamun Ki USP

(Mephston)
Sodium menadiol

Dephosphate NNR
Synhovite

Use

tamed m the diet or m the form of \itamm supplements Excess

of

¢ hypenit

sy

“itamin dosage 15 discouraged becanse of waste and the possibility

My pervitaminosis A,

characterized by hepatosplenomegaly, anemua, and bone altera-
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Intrasenon protem hvdralysates have been well tolerated and
smproved mtrogen balance fn sclected patients with moderate
Hver mpuny (13} They should not be ued with acute or severe
hver disease smee they cannot be metabolized and may precipi-
tate sensorial changes Tu additson, nansea and somitimg, h'\'por
prrexta, o anaphalactic reactions may oceur when the rate of
mjection or cancentration s too great Protein hydrolysates are
gaven m S per cent solutions #t a rate not exceeding 25 G, shour,
Available preparations inchude Ivdrolvsates of bovine blood
phastira { Travamin ), and protem b)dml) sates (Aminosol, )x)'prot
tigen. Amigen, and Parenansne ), Jluman salt-poor albumin is the
pratem of choice for parenteral therapy m patients with hypo-
albuminemy It s given m doses of 2 units each day until the
desired plasma atbunun content has been obtained {14). epeated
transfusions of packed red blood cells has been advocated as an-
ather source of proten (13), However, with marked degrees of
hepatic dysfunction such therapy frequently canses icteras,

Emulsions of fate have been nsed m the laboratory and to a
fimited extent w elinteal sesearch. Forther technical mmprove-
ments which facalitate preparation of a stable eiulsion and re-
duce dangers of emboltzation may make this a practical form of
therapy.

Vitamin Theropy
Vitamin deficiencies are frequentiv seen in patients because of
wadequate mtake, disturbance of absorption, or increased destrac-
tion, utilization, or exerrtion Decreased :xbmrpn’on of the fat
sotuble vitamns A, D, K, and E regularly occurs in biliary obstruc-
tion and p hymal discase I 1 by jaundice Deficient
wmtake of vitanmn C and membiers of the vitamin B complex is
notable in patients with nutnitional liver diseases Tissue catabin-
hsin in both acute and chrome hepatic disease causes negative
vitamin balance
Therapentic quantibies of vitamums should be given orally or
parenterally in pabents exhibiting symptoms of hy pos tantinosis
(Table 10} High intakes ae trequently sequred for periods of
several weeks and should be followed by moderate intake eon-
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Table 10 Daly Therapeutic and Supplemental Vitamm Requirements

nlts
o T Representative
__ Therqy { _ prepaations
Vitammn A 50,000 unts Oleovitamm AUS P
Thumme 10-20 mg 10-20 mg  Thiamin hydrochlonde
use
Raboflavin 20-30 mg 2030 mg  Ribofl v USP
Nicotime acid 100-200 mg 10-20 mg  Nicotinic aoid USP
Nicotmie acd Amude
usp
Pyndoane 10 mg 20 mg Pyndoune hydro-
chlonde LSP
Fohe acd 10-15 mg 0102 mg  Foli and USP
Choline 13-30 Gm by 13~30Cm  Choline gluconate NNR
mouth Cholme chlonde NNR

Cholne diby drogen
atrate NF

Pantothepie  Unknown ?30 mg Calaum pantothenate
aod

Biotin Uriknown Unknowa Biotin

Ascorbic acd 10 Gm 73 mg Ascorbic aad USP

Vitunn D 20,000-30,000 U 200100 units  Cod ner ol USP
Calarferol USP

Vitwmm K Oral 1 2 mgm Menodione Menodione, USP
IM 110 cc Hykmnone \enodme sod
1M 73 mg Synlowite Bisulfite njection USP
1V 50 mg \lephyton (I lnone)
Vitumin Ki USP
{Mephyton)

Sodmm menaciol
Dephosphate NNR
Svnkovite

100-250 mg ?

Alpha tocophernl

tamed m the diet or m the form of vitamm supplements Excess
Mitamun dosage 1s discouraged because of waste and the posability
of wd tapen yndromes Tl pervitaminosis A,
charactenzed by hepatosplenomegaly, anemia, and bone altera-
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tions (16}, and hspervitamnosts 1D causing generalized caleific
deposts (174, dev efop with profonged and excessne use of sits-
s A and 1, respectively

SEDATIVES AND ANALGESICS

Patients with mld to moderate wpasrment of hepatie resene
tolerate sedatises and analgesics without difficulty. The lver re-
tans ats abahits to detowds the commonly employed saparifies and
hpuoties untdd Mate wm the course of Iner diseme. Studies of
barbsturate tolerance i hepatic disease show no increased sensi-
tnaty or delay wr exeretion (18) Paraldehyde and chloral hydrate
are abo well tolerated In our experience, subjecting patients sn
thys categon o generad anesthesia wth morphine sulfate as a
preanesthetie agent has not been associated with untoward effects.
Trangmbiang agents such as meprabanate, reserpine, and chlor-
promazine are well tolerated and have been nseful in therapy of
aleoholies with hepatic ahnormakiies: Although chlorpromazine is
hepatotovie, m the absence of sensitivaty reactions na il effects
have been seen m patients with established hyver disease,

Chasce of a sedative i pateenits with severe hepatic dysfune-
tion constitutes a major problem Use of any centrd nervous
system depressant may merease dloudmy of mental faculties or
preopitate coma None of the present drugs is satisfactory for
they alt depend partly on the yver for disposal. In selecting 2
sedatne or analgesie m the presence of tenminal hver disease,
the physician must consider its time of ouset of action, fate,
rate of excretion and tolerance i relation to needs of the patient

CATHARTICS

Constipation which 1s often prominent w patients with Inver
disease may be due to disturbance of bile metabohsm, type pf
food wgested, and or restnicted activity. Mild catharsis 1s desir-
able. One of the normal functions of ale salts is to stimulate
movements of the mtestme This has led to the nse of Bile m the
treatment of constipation Dehy drocholic acid promotes a free
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flow of bile into the intestine thus facilitating physiologic laxa-
tion. This action is nseful in the treatment of chronic constipation
due to hepatobahary dysfunction

Purgation should be avorded 1 patients with Iner disease ex-
cept with drug or food porsonng. The timing of admunistration
of a cathartic should be such as to pernut normal absorption of
ingested food Emollient eatharties are desirable in patients with
hemorrhoids and esophageal varices to prevent stramning at the
stool. Bulk cathartics are preferable for constipatron which results
from bed rest or physical mactivity. Qccasionally, 1t 15 desirable
to supplement these agents with an rntant cathartic to facihitate
desired action and at the same time avoid the undestrable effects
of both types of preparation

BILE THERAPY

Therapeutic agents winch increase the volume of bile secrebion
{hydrochloreties), accelerate bile flow (chloretics), or cause
gallbladder contraction {cholagogues) are occasionally desirable
m patients with hepatobihary disoiders Hydrochloreties are of
greatest practical value Dehvdrochohe acid® 1s the most effec-
tive hydrochol, Itp an abundant flow of dilute bile
This facilitates transport of bile mto the small mtestine Hydro-
choleresis counteracts the deselopment of bilary stasis and 1ts
sequalae as seen m such conditions as chrome choleevstitis and
cholangitis with mcomplete bihary obstruction Dehydrochohe
acid is wseful for fushing the biliary tree to remove mspissated
brle, small nonobstructing calcult and other detntus 1 selected
patents This drug i combmation with an holnergic agent
such as homatropine methylk de las been employed m the
management of bilary dyskinesia

CORTICOTROPIN AND ADRENAL STEROIDS

Corticotropm and adrenal steroids are of considerable value
m selected patients with Iner disease Indscation for these drags

“ {The pure oudizal bile acid 1 av nhible s Cholm DIO
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tions (16), and hyperyitammosis 1) cansing gencralized ealeific
deposits (17), develop with prolonged and excessive use of vita
mins A and D, respeetinvely,

SEDATIVES AND ANALGESICS

Patients with muld to moderate impairment of hepatic reserve
tolerate sedatives and analgestes sithout difficulty. The Iner re-
tams its abnlits to detoufy the commonly employed soporifics and
hypnoties until late i the course of liver discase Studies of
barbiturate tolerance n hepatie disease show no inereased sensi-
tinaty or delay in exeretion (18) Paraldehyde and chloral hydrate
are also well tolerated In our experience, subjecting patients in
this category to general anesthesia with morphme sulfate as a
preanesthetie agent has not been associated with untoward effects.
Tranquilizing agents such as meprobamate, reserpine, and chlor-
promazine are well tolerated and have heen useful in therapy of
aleohohies with Liepatic almormalities Although chlorpromazne is
hepatotoxic, m the absence of sensitinaty 1eactions no ill effects
have been seen i patients with established Iner disease.

Choice of a sedatnve m pabients with severe hepatic dysfunc-
tion constitutes a major pml)]em Use of any central neryous
system depressant may mcrease clouding of mental faculties or
precipitate coma. None of the present drugs is satisfactory for
they all depend partly on the hiver for disposal In selecting a
sedatnve or analgesic m the presence of termmal Iner disease,
the physicran must consider its time of onset of action, fate,
rate of excretion and tolerance 1 relation to needs of the patient

CATHARTICS

Constipation which 1s often promment in patients with hver
disease may be due to disturbance of bile metabolism, type of
food ingested, and/or restricted activity. Mild catharsis is desir-
able One of the normal functions of bile salts 1s to stimulate
movements of the mtestme This has led to the use of bile i the
treatment of constipation Dehydrocholic acid promotes a free
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flow of ule mto the intestine thus facihtatmg physiologic lata-
tion This action 15 useful 1n the treatment of chromic constipation
due to hepatobiliary dy sfunction

Purgation showld be avoided 1n patients with hiver disease ex-
cept with drug or food posoning The timing of adnunstration
of a cathartic should be such as to permit normal absorption of
ingested food Emollient cathartics ave desirable m patients with
hemorrhoids and esophageal varices to prevent straming at the
stool Bulk cathartics are preferable for constipation wlich results
from bed rest or physical mactiaty Oecasonally, 1t 1 deswable
to supplement these agents with an imtant cathartic to facilitate
desired action and at the same time avoid the undeswable effects
of both types of preparation

BILE THERAPY

Therapeutic agents which merease the volume of bile seeretion
{hydrochloretics ). accelerate bile flow (chloretics), or cause
galibladder (cholagogues) are onally desirable
in patients with hepatobilary disorders Hvdrechloretics are of
greatest practical value Dehydrocholic actd® 1s the most effec-
tive hy drocholerctic It promotes an abundant flow of dilute ule
This facilitates transport of hile nto the small intestme Hydro-
cholerests counteracts the development of bikary stasis and 1ts
sequalae as seen m such conditions as chromie cholecystiis and
cholangatis with complete biliary obstruction  Dehy drocholic
acxd 15 wscful for flushmg the hiliary tree to remove mspissated
bide, small nonobstracting ealeuh and other detnitns m selected
patients This drug in combmation with an anticholinergic agent
such as homatropine methylbromide has been employed ' the
management of biliary dyskmesia

CORTICOTROPIN AND ADRENAL STEROIDS

Corticotropin and adrenal steroids are of cousiderable value
w selected patients with Iner disease Indication for these drugs

* {The pure oudized bile acid 1s avadable as Cholwn D)
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inclades cholanpotitic hepantis with persistent clevation of serum
bilirubin (19), Fulannant hepatttis (201, hy poghy cemia or glyco-
gen storagre defiats refractony to usual meastres, some instances
of hepatic coma, hemolvtie reactions (21}, and the presence of
other divases for which these drugs are of proven value (22).

Corticotropin, by drocortisone, prednisolone, or one of the many
other adrenal sterods nuay be gven, The therapist must be can-
stanth aware of the need for presaribing adequate amounts of
these hotmones. and at the same tame employ measures to pre-
sent cotnplications

It §s desrable to evaluate adrenal functton of the patient privr,
dunny, and following the use of corticotrapu and adrenal sterods
Three basic tvpes of activity oceur with adrenal steroid therapy s
salt and water retention due to aldosterone effects (23), protein
anud carbohydrate melabolic effects and antr-inflamimatony action
due to glucacorhieods (223 and nitrogen retentson due to andro-
genie and nonandrogenc 19 carbon compounds (24), It is passible
to asan the salt and water hormone effects by weasucing the
concentration of sodtun and chlonde m the sweat, saliva, or
nrine, or esaluatig the capactty to handle Lisge amounts of water
exeept in patients with fluid retention due 1o s er disease, Speerfie
assay of plucocorticmd actsaty s accomplished by measuring
serum levels or unnary excretion of 17-hy drovyeorticosteroids,
and eosinaplnle response to ACTIY Urinary excretion of heto-
steroids reflects the functional statas of the “N” hormaone of the
adrenal, The best measure of adrenocorbeal reserve 1s provided
by giving 23 wnits of ACTH by an mtravenous infusion durmg
an cight-hour period and noting the increase of 17-ketosteroids
or 17-hvdrosveorticosteroids  Patents already receiving adrenal
steraids may be studied by substtuting 1 mg of fluorahsdro-
cortisone for each 23 my of cortisone and hy conducting the assay
as wsual,

Comphications of corticotropm ar adrenal steroids aften oceur
which are related to the physiolome activities of these drugs
Shart-term compheations include electrolyte disturbances, nega-
tive mirogen balance, dubetes, a deciensed inﬁ.\mmatnr_} re-
spanse, adrenal insufficiency, peptic ulceration,  psychiatric
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aberration, and poor wound healing Long-term side-effects con-
sist of hypercholesterolemia, fattv Iiver, osteoporosis, polyey-
themia, hypertension, and vinhsm, These complications are
minmmized by limiting the amount of drug therapy and employing
measures to decrease the mntensity of adverse reactions A low-
sodmm, Jugh-p , lugh-protein diet 1s d ble Testost:
one, antaeids, and antispasmodics may be helpful Prednisolone
or adrenal steroids which have only munmal sodium bmding
properties should be used to prevent salt retention The climeian
must recognize and treat serum potassium changes on an emer-
gency hasis A low potassium level and alkalosis should be treated
with oral or intravenous potassium Of equal importance is the
recogmtion and treatment of an elevated serum potassium
Testosterone will interrupt protein catabolism and should be gren
to patients recerving long-term adrenal steroid therapy Contmu-
ous antactd and antispasmedic drug therapy 15 necessarv to pre-
vent peptic uleeration

Choice of ACTH or one of the available adrenal sterowds de-
pends upon whether the adrenal gland 1s intact and the desired
speed of action It 15 often desirable to give a combmation of
corticotropmn and adrenal steroids to prevent adrenal atrophy
Aldosterone should be used when there 1s electralyte depletion
Predmisolone which has approumately four to five tumes the
actnity of hydiocorhisone 1s the preparation of chowe where 2
rapid and intense metabolic hormone effect 15 necessarv In dis-
continumg adrenal sterowds, adrenal dysfunction 15 prevented by
guing corticotropin for several days to hasten recoserv from
corticosteroid depression This 15 particularly unportant when
many homeostatic ady are deranged and d to
stress may be impaired

FLUID RETENTION

Fluid accumulation 1 Iner disease has been attributed to a
combination of (a) exeessne tubular reabsorption of sodum,
secondary to failure to deactnate antidiuretic hormone or adrenal
overactinaty, (b) protemn defiuts causing a decrease m collond
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osmotic pressure, (¢} imereased h} drostatic pressure duc to porml
and hepatic vem hypertension, and (d) abnormal Iymphatte
dramage The therapist may control sodm and protein balance
when thiev are responsible for flmd retention and indireetly in-
fluence Iy drostatic pressure and Iy mphatic dramage.

The value of sodium restriction has heen diseussed under dietary
management Resins may be helpful as an adjunct to sodium
restrichion They permit a ngher ingestion of salt and often in-
duce a dutresss by their effect on other clectrolytes In our ex
penence, they are poorly tolerated by one half of the patients
recenng them  Untoward effects melude gastrointestinal dis-
turbances, acidosss, ammonum touieity, and electrolyte deficien-
cies. Frequent laboratory study of plasma electrolytes 1s necessary.
Ammontum 1esins should he avorded sinee they may cause apdll‘)"
weakness, disorientation, confusion, and electroencephalographic
changes (25)

The average patient with hepatic msufficiency should be per-
mitted a free flud intake (26). Increased fluids are destrable in
patients wath sepsts or other disease processes which cause an
excessive loss of body water On the other hand, there 15 a marhed
intolerance to water n some patients with Iner discase and re-
striction of fluds is necessary m this group The ability to exerete
mgested water should be evaluated, particularly m patients with
flnd retention refractory to therapy. A simple test consists @
giving 1000 ml of 5 per cent glucose m water by vein over a
30-mmute period and collecting all urine which is voided during
the succeeding four-liour period Normally, 1000 ml. or more of
unne 15 excreted durmg four hours Well hvdrated patients wath
Iiver disease who excrete less than one half of infused water dur-
ing the period of study should be mamtained on a restricted water
mtake until their tolerance improves

A tral period of diuretics 15 destrable with marked {luid reten-
tion 1n liver disease Mercurials are the most potent available
dwretics; oral as well as parenteral preparations are avaulable
Systemic mercurnals are the preparations of choice where speed

wresss 1s desired. Intramuscular or subcutaneous mer-

alarge d
ol ach day for

curial duretics should be wed m doses of 1-2 ce. ¢
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a penod of two to three days to assay therr cffectneness They
should not be gnen indefimtely of there 15 no response Oral
mercunals may be valuable when slow, smaller diretic cffects
are wanted (27) (Fig 24a)

In selected patients, acdifying salts, xanthines, and Diamox
may be useful adjuncts to mercurial diretics, or can be used
alone where a small dwresis 15 deswed Ammontum chlortde 1s
particularly helpful in potentiating mercunals and presents the
development of hypochloremic alkalosis occanonally seen with
vigoious duretic therapy, In large doses or with decreased renal
Teserve 1t tends to imduce hyperchlorenue acidosis (28), und with
severe hepatic dysfunction 1t causes ammonium towieity (25)
Theophylline dervative and Diamox are sometimes of value m
patients with mor clectrolyte disturbances causing temporary
refractormess to duresis A copious diresis has occasionally re-
sulted followmng a short pemod of theiapy with these drugs
Dumox depresses the sensorium and its use m patients with
marhed hepatic msufficiency may preapitate coma (29)

Careful attention to protem balance 15 helpful Correction of
Ty poalbummemia may interrupt the cycle of #und retention Oral
protemn will rarely icrease plasina albumin, and salt-poor albunm
1n adequate doses 1s necessary Infusion of serum albumm 1s ac-
companied by & temporary antidiresis Tlus has been attributed
to actis ation of the osmoreceptors and 4 specific effect on tubular
reabsorption The antidinesis may lead to acute lung edema
(14b) We have not encountered 11} effects when serum albunimn
m small doses 15 used over long periods of time i patients with
hepatic disease and congestive heart falure refractory to therapy
Dramatic diuretic effects are often obtamed (Fig 24) It 15 our
feclng that all patients with fld vetention associated with a
noimal hemoglobn mass and hypoalbuminemta should recene
salt-poor albumin to determme 1ts effectneness Many patients
respond with a good diurests, others fail to mprove because of
additional factors which cause salt and water retention

Abdomumal paracentesss and thoracentesis should be reserved
for diasgnostic studs or relief of discomfort and dvspnea The
following program for patients with flwd retention refractory to
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ASCITES
RESTRICTION OF SODIUM AND WATER AND USE OF DIURETICS

FLUD 4000
INTAKE 3000~r,
" 2000

QUIRUT 1000

BODY 'sz

WEIGHT

s, B ,...»\.\
- 120 A

ASCITES 4+ I+ 2T o

Rt I m_
55—

HOSP, DAYS T 5 15 20 2 3035 4

REPAIR OF PROTEIN DEFICITS

oMs. 3 4.2
SERUM 3
ALBUMIN 25 I l

25 I
BODY 150
WEICHT 180 ‘\-———-\../\/’\//\
s, g0 .
ASCITES 4+ 3+ E N TS
SALT POOR
e A NI | 11111
asews, v ba b b ) ian
HosP, DAYS ! 5 (] 15 20 25 30 35 40
etk AR SN S T § - s

Fic. 24 Mobilization of fluid w mutntional cxrhosss with mercurial
duirettcs and sodmnm restriction (tap) and with salt-poor albumin (hottom).

therapy has permitted control of flud accumulation i 60 per
cent of patients with hepatic airrhosis.
1 Laboratory data
a. Daily weight, flrd, and sodiim intake and output,
b. Hematocnt, plasma volume, serum albumin and globulin, serum
sodium, and potassitm
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2 Therapy

a Correct anerma with transfusions of whole blood or pooled redt
bland cells depending on plasma volume,

b Observe fluctuation of weight on a 200 mg sodm, 330 gm car-
bohydrate, 125 gm protein, and 100 gm fat diet, wath fuxds ad
Iibitum

¢ Use mercunial dinretics and assay effect

d With failure to obtan o dsuresis, reduce dietary sodm and
water mtake 4o amovnt exereted

e Gue salt-poor albumin »f total crculating albumin (eonc. %
plasma vol ) remains below 14 gm, kilo despite normal homato-
ent

£. Perform paracentesss 1f ascites 15 a source of marked disconfort
or mterferes with respiration

Paracentesis

Equmsient

Alcohol

Todine or other suitable antiseptic
Stenle towels

A 2 ce symmge

One hypodermic needle and a #24 Zanch needle
Frocame hydrochlonde
Paracentesis trocar

Three test tubes

Skin chips, needles, catgut

10 Sedpel, Bard-Parker blade

11, Stenle gauze

12 Abdormnal binder

R

Tecinic

1 Support the patient in a siting posttion,

2 Empty the unnary bladder by catheter,

3. Sclect & sute for puncture that 15 hetween the umbihieus and the
symphysis pubis near the madhne, but at least one inch away from
any surgical sear nr previous pardcentesis scar.

Prepare the shin with antiseptic agent Place sterile towels around
the aperative fiekd

Anestlietize the shan, subcutancous tissue, musele, and pentoneum
With procame

-

ot
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6 Nich the shin with scalpel and introduce the trocar.

T Permut all of the flnid to drain through the trocar, An electneal
suction pump 1s i wvasable, 1t withdraws fluid too rapidly.

8 Approvimate the shin with chips Continued drainage is inadynsable
except when iadeguate flind has been obtained due to loculation
Conttuous dramage cawses shin maceration, increases the risk of
mfection, and interferes sath accurate recording of flurd Josses

9 Apply a tight abdominal brader for 2¢ hours,

ConrricaTions

1 Puncture of major bleod tessels This complication 1s often un-
avordable Wath profuse or continued bleeding, surgical inters ention
may be necessany

2 Puncture of mtcstines  This oceurs in patients with previous ab-
dommal surgery or numerous paracenteses when the trocar s an-
troduced 10 an area where the ntestines are baund to the anterior
perttaneum

3 Bladder puncture This compheation does not oceur of cach pa-
tient s cathetenzed prior to paracentesss,

4 Perttorutis Pertoncal infection results from fanlty technics and i
avouded with proper antiepsts X

5 Pertoneal shock  Severe pan accompanying entry mnto the peri-
taneal cavity may produce a shack-de state

6 Salt and potassum depletion syndrome  The concentration of
serum sodium, potasstum, chloride, and protem decreases within a
period of 12-21 hours after paracentesis This 1v due to the re-
establishment of an equiibnium hetween the plasma and p('nmncal
areas Lowering of serum electroly tes preeipitates hepatic coma in
patients with severe hver msuffeiency Mainteaance of normal os-
molarity of the plasma by infuston of salt-poor albummn after para-
centesis prevents these electroly te disturbances.

ELECTROLYTE DISTURBANCES

Duuretic therapy 15 often comphcated by alterations of hody
sodium and potassium (30). Many patients have decreased serum
concentration of these ians prior to recept of any therapy. This
has been attributed to iemodilation, hy percho) lenma, and/or
a readjustment of homeostatic meclantsms whicli control concen-
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tration and distribution of sodim and potassum Increased con-
centration of sodium may be seen with salt intoxication or water
dehydration, elevated potassium 15 present m patients who have
renal functional impairment or are recering mtrayenous potas-
siem Estunation of total errculating sodwm 1s desirable to inter-
pret alterations 1 concentration of serum sodum Furthermore,
this procedure allows one to recogmize plasma sodium depletion
in the presence of a normal serum concentration (381). Electro-
cardiographic studics constitute the simplest method of evaluat-
mg the sigmficance of serum potassium alterations

Decreased arculating sodium 1s accompanied by weakness,
hsp fon, oliguria, and elevated serum sodium con-
tent is nccompnmc(l by signs of water mtoucation Treatment
of sodium alterations requires mdwvidual attentron (Table 11).

Table 11 Indicated Theripy with Alterations of Tatal Circulating Sodrum

Total Scrum sodwm
circulating concentra- Flavma

sodwm ton wolume Therapy
Inereascd Norntal Incregsed Sodm  restriction
Increased Increased Normal Sodwum  restriction
Incrersed Increased Inereased Sodmm  restriction
Deerersed Norml Decreased Hypotome saline
Decreased Decreased Norm Hipertome saline
Decreased Decreased Decrersed Isotome saline
Normal Tacreased Decreased Tacreased water
Normal Decreased Increwsed Restnct water

Theraps of salt depletion depends on whether there 15 a con-
comitant loss of water Salt plus water loss 1s best treated by
parenteral hn potonic saline  Hy ponatrenna, due to hemodilation,
requires restriction of Huid mtake (Table 12) The classic salt
depletion syndrome where there 1 a normal plasma volume and
reduced concentration of sodum should be treated by mfustons
of 3 per cent sodm chlonide (Table 12) Salt mtoucation
syndromes requise restricted salt and water mtake Hipematrema

due to water delndration 15 best treated by mereased flud
mtake
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Table 12 Influence of Therapy on Abnormal Serum Sodmm Patterns in
Severe Nutntion Cirrhiows

~ Cuse AL Case J.
LLINICAL FEATURES Hepatie coma Flnd rctention re-
fractory to treat-
ment
TUEATMENT GIVEN Hypertorie saline Water restriction
CLINICAL RESULTS Hepwe coma dis-  Flind molnhized and
appeared hyponatremia
controlled
LABORATOMY RESULTS
Plisma vol /Kg. B 322 ml 660 m!
bodywerght A 423wl 564 ml.
Serum sodium B 1168 mEq 100 ce. 1276 mEq /100 cc.
A 1418 mEq /100 ce,  13%0 mEq /100 cc.
Total arculating B 37 miqy 87 mEq.
sohum Kg. A 60 mLq 7.7 mEq.
Potasstum concen- B 50 mLqy ‘100 cc. 40 mEy /100 cc
tration A 50 mLy 100 cc. 41 mEq /100 cc.
Chloride concentra- B 914 mEq ‘100 co 100 mEq./100 cc.
tion A 103 mEq 100 cc 101 mEq./100 ce.
Hematoert B 420, 37 4%,
A 410, 378%
Pratein B 165 mEq /100 cc 124 mEq /100 cc
A 165 mEq 100 cc 13,1 mEq /100 cc.
Twenty-four liour B 95 mEq 100 cc 150 mEq /100 e
urme sochum A 60 mEq /100 cc 156  nEq /100 cc
_ mbq /00 ce OB wmEq/T T

* B-Before therapy
* A-Aftcr therapy

Body potassium disturbances are characterized by muscular
weahness, respiratory difficulty, lethargy, and abdominal disten-
tion. Potassium deficits should be corrected by oral replacement
therapy whenever possible, and glucose infusions, ntrayenous
calcium and/or artifietal dialysis should be used to reduce marked
clevations of serum potassium (32).

Magnesium deficiency may be respousible for tremor or de-
irfum in hepatic cirrhosis Ammonium salts appear to be more
toxic in patients with low serum magnesim levels. Deficits
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should be corrected with 5 to 10 gm of magnesium sulfate ghen
mtramusewlarly 1 8 to 5 disided doses over a 24-honr periad

HEMATEMESIS

Hematemess w hver disease accars from ruptored esophageat
or gastne variees, bleeding peptic ulcer, gastntss, neoplasm, or
other nonhepatic mechanisms which cause gastiomtestmal hemor-
rll’lgc Ruptured vances constitute the most common cawe of

ematemests N hods have been advocated for control
of bleedng whieh results from a combmation of sudden wcrease
n venous pressure, ulceration, or esvosion and or abnormahities
m clottmg potential

Palmer acdhvocates immediate esophagoscope eraluaton and
nse of an Oxyeel pack to effect local pressure and hemostass (33}
Packing 15 placed arownd a large gastrie tube to prevent emesss
Patterson has mjected 2 sclerosmg solution mto the varm which
1s et ely bleeding (34} Baltoon tampenade » the most effectn e
method for control of vanx hemorrhage m the absence of a dalled
esophagoscopist (33) Dnect surgical hgation of vances 1 mdi-
cated when it 1s not possible to contrel hemarchage by these
wethods {36)

OF cqual smportarnce 1s to at hies
siv which wclude ncreased capillany fragshty, hy poprothrom-
bmemua, and platelet deficroney A lugh sitamin C and P intake
and adrenal stesoxds may be belpful m patients wath marked n-
crease w capillany fraglity T poprothrombinenua and platelet
deficency ae best treated by fresh whole-blood transfusions new
fachiated by the avawlabthity of plastie bags

The followmg program deugued to replace blond loss, treat
hemostatic dcl«.ua. amc mcdmnw.ﬂh control bleeding, has been
effective m 60 per cont of our patients

I huert esophagealgsavtne toke for battoon tamponage,
2 Tape andd cravs-matchi bload Gnve fresh whole bload transfustans
rapuctly untit shock dsappears A entdown should be performed

and an mdweting sitconzed needle fmerted to permit continuows
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transfusion Blood should be admmntered under pressure shen
there 1 shock or by potension

3 Vitamins C, P, and K (Hemocoavit) has been given mtrasenously
with evidence of mercased capillary fragility and hy poprothrom-
binemia Predmisone or predusolone are desirable for patients wath
platelet defiaency accompanied by purpura,

4 Restless patients mav be given long-acting barbiturates for seda-
tion

5 When it not possible to control bleedig, esophagoscopy should
be performed and followed by surgical higation of sarices.

Balloon Tamponage
EQuIPNESNT

1 Sengstaken double-balloon tube (Fig 23).
2 Mercury manometer or ancroid gauge of the Tycos sphy gmomane-
meter connected with a fouranch glass tube to upper balloon

3 S0ce symnge

4 Intestinal suction machine
5 Lubricating jelly

6 Glass of water with straw

7 Hemostat for rubber tubing
8 Thrombmn

Tecuvic [Adopted from Blahemore (35) and Linton (36}1.

1 Elevate head of bed

2 Coat lower part of the tube and halloon with lubricating jelly

and thrombin

Spray nostnls of patient and the posterior pharynx with hutacaine

until gag reflex 1s depressed

4, Tnsert tube through the nostnl or mouth until the tip is in the
postenior pharyny Then with swallows of water, pass the tube
to the 50 cm. mark Inflate lower balloon wath 100-200 cc, of arr
and withdraw tube unhl resistance 1s encountered. Flace trachion
of 3-5 pounds on tube to mantam in place and compress gastrie
vessels Tape tube to nose Inflate upper sausage balloon to 20 ml
of mercury pressure. This pressure will require approximately
40-60 cc, of air,

5. Aspirate stomach to remove blood, air, and swallowed water, Ir-
rigate gastuc tube with water to keep clear

w



Yic 25 Sengstihen tube for bifloon tenpon e 1. wr wnlet for esophageal
Ballvon 2, gastric aspuration 3, wsr nkt for g ostne balloan, 4, esoplageal
buloan, S, gastiic Balkwon
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Adjust traction on stomach balloon and pressure in esophageal

baltoon until bleeding ceases When the esophageal hatloon s in

the proper position, the pressere will sary with the carduic and

respiratary Geles The pressure shoukd not fall below 20-23 ml.

of mercun

Clasp the branch of the Y7 tube used to inflate the esophageal

halloon so that it wall not leak ar Cheek the pressure froquently

for possible leakage

5 Connect the stomach tube to a suction machne and irrigate with
40 mt of warm sabine every one-half hour. Use oral suction to
remon e salinaand other seeretions

9 Gne small amounts of thromban solutton by mouth when the
balloon system 1s mtact Keep the tube n plice for a mminum
of 2§ hours Deflate to see 1f new bleedmg oceurs.

10 Keep patient by deated and nourshed wath parenterat finds

1 After withdrawing the tube, gne the patient clear fluids and

slowly advance to s soft diet

-1

Balloon tamponage ts effective only m wstances of lemorrhage
from an esophageal vanx. Complications which oceur with i{s
use mclude: (a) regurgitation of the tube, (b) pressure necrosis
of the esophageal mucosa, (¢) clogging of the stomach tube to
miterefere sith stomach asprration, and (d) pnhnamr_vnspir.nian
of regurgitated or swallowed matenal.

In a study of 57 cirrhotie patients treated for bleeding eso-
phageal vances m the Jersey City Medical Center, 24 succumbed
during the intial attack of bleedmg and 35 survived an episode
of lner;IOrr)mgc Each of the pattents who succumbed ta thew first
episode of esophageal hemorrhiage had severe liver disease with
general bleeding tendencies and “or marked iochemical dy sfune-
tion Sheek due to blood lass was respensible for 13 deaths and
hepatic coma for 11 deaths. Of the 33 patients with nutritional
cirthosis wha survived an episade of bleeding varices, 11 were
Tiving one to cight years later, 6 were lost to follow-up, and 16
died within 8 months to 8 years after the initial hemorrhage
Eight of these paticnts died of hepatic coma, three of recurrent
hemorrhage, one of postoperative shock, and four of gencml

debility.

A therapeutic program designed to improve hepatic reserve and
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reduce gastnie acdity 15 of great ymportance aftes bleedng has
been controlled This progsam may be used mdefimtely a5 pro-
pivlactic therapy of varces

Hest

Bland high earbohydrate, fugh proten, moderate fat diet

Supplemental vstarmns meluding K and

Autacids faur tunes daily betoeen weals i approprate dosage
panthehne, tincture of belladonna. or other P die 1 ape

proprate dosage four times daddy. before meals and at hedtune

L

2 bt i should be vndertahen m patents wath
Bleeding esophageal vances duning comalescence to evahate the
nced for further therapy

1 Repeat hvey function tests and needle biopsy of the huer
Esophagram and esaphagoscopy

Prathrambin time, protirombm ¢ prion e, caprflary Feagd
sy, platelet comt, and blreding and clothing time

4 Plasna volume, hematocnt

2
3

« Considerable study has heen dwrected to the role of surgers
the control of bleeding vartces 19 arrhons (37) The expermments
of Madden and assocrates (38} show that nmmerons extrahepatc
sasenfar shunts are present w the adsanced stages of crrhosis
These ohservations, conpled with the extahlished role of peptse
wleeration and hemorrhagic tendenaes i Bleeding esophageal
vances, along with disappesrance of 1arces wm somoe wstances
after medical therapy {39}, all mdrcate the necessin far careful
selection of patents for surgical procedures

Knouledge of approvmate portal pressure as determained In
the wedged hepatic vew presswre (401 or esophageal sein pres-
sure {41) may be helpful i assessiag the need for poctal decom-
pression. Chimeal fincdings bochemical resenve. and connevtne
tissue wehivaty and wasendanty on veedle hopw showdd abe be
evalucted Coutramdications to swgess mchude  deep pamdne
hepatic fetor, semsonat changes, overt bleeding tendcncios Ty Pt
bununesia, arked hromnlfafew retention .« 1 phay cephadm
fuccutation, and hstologie evidenee of wotne necous or wifane
wmation 1w the absence of thewe cluneal wd laboraton, esidences
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of marked hepatic msufficiency, actnity in the conneetive tissue
strama may be an indication for prolonged medical manage-
ment Nme patients with moderate active nutritional cirrhosis
and bleedmg csophageal varices observed in our clinie did not
have repeat hemorthage on medical therapy over a fiveyeor
period A review of the case histories af this group gives the
umpression that improsement w marphalogy may facilitate intra-
Lepatic crreulation and, thereby, reduce portal hypertension.
Serial studies of wedged hepatic vem pressure are being con-
ducted to evaluate the effects of prolonged medical therapy on
elevated portal pressure Where portal hypertension 15 partly
related to connectine bissue and liver cell activity, improyement
may result, howerer, when nodular regenceration of parenchymal
cells 15 solely responsible for allered circulation, surgical portal
decompression is required Spontancous development of new col-
Iaterals, prevention of uleeration from acid factors, and main-
tenance of a normal coagulation potential are of individual and
collective importance m preventing recurrence of hemornhage.

SURGICAL PROCEDURES FOR ESOPHAGEAL VARICES

A rariety of surgieal procedures have been recommended for
treatment of esaphageal vances. These procedures are of three
general types, those wluch (a) obliterate the varices (b) improve
collateral circulation, and (c) reduce portal hypertension. Eso-
phageal vews may be obl 1 by injecting sclerosing agents
into these vews, by direct hgation or resection of esophageal
veins, or by higation of the coronary veins of the stomach, Both
injection and direct higation have been valuable jn control of
hemorthage on an emergency bamis Resection of the veins,
gastrectomy, and hgaton of the coronary vems of the stomach
have been used as defimtive measures but have not been success-
ful 1 preventing recurrence of hemorrhage

Omentopeyy and surgical production of a medastinitis have
been proposed as means {0 increase collateral circulation and
reduce portal hypertension Recently, a pmccdurc. called hepa-
topexy, fn which magnesium tusilicate powder is apphed to
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abraded areas on the supenor surfaec of the hner and to the m-
feror surface of the daphragm, has heen ad 3 to merea
the vaseular bed of the outflow tract of the hver (38),

Surgieal approaches which directly reduce portal ven pres-
sute mclude portacaval shunts, splenorenat shunts, and higaton
of the hepaue, splenic, and left gastnie artenies Elevation of the
portal venous pressure can be deternined by fiepatic vem catheter-
rzation or transesophagoscopie puncture of varces There 15 2
normal gradient of 8-10 mm g m the hepatse vein, and a normat
mean smusodal pressure of & mm Hg (40} The nomal eso-
phageal venous pressure 15 about 2-5 mm g {41} Decompres-
sian procedures are most helpful m cirhotic patients whe hase an
elevation of the mean sinusoidal pressure to 20-30 mm Hg and of
the esophageal vem pressure to 12 20 mm Hg

Sclerasing Pracedures (33)

Rarioxate
Qb of sub ! esophageal sartees to reduce probabnhty
of later hiemorrhage
Ixvications
a  Recurrent hemorrhage from vances followtag portel decompres-
ston.
b Patients whose physical state does not permit more radsal pro-
ures
CONTIAINDICATIONS

The presence of gastrie vanices Sclerows of esopbageal vanices tends
to merease pressure m gastne yances and predispase to therr rupture
Gastrascapte exammabion 1, 1herefore, necessans for all patients be-

fore undertakng scleross of esophageal varices as a defintive meas-
ure

Trcinie

The Eder needle ss wsed m congunction wath an esophigoscope and

% Satradecal or @ 52 salution of sodmm morrhuate 15 wjected 1mto
each vanx ‘The procedure should be done 3o steps aver a period of
several weehs, a few vances bong mpectcd each bare
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CONPL I ATIONS
o \coemnabion of gastrc varces
b Production of a slough or stenows of the esophagns,
Direct Suture of Esophageal Varices (36)
Ramionate
Control of hemorrhage duning emergency.

INbic sTioNs

a4 G s hemorrhaze nat lled by bralloan & ade,

b Repeated besmosrhage where general physical condition of the
patient iv too poor to wathstand ather operative procedure.

Trcusie

a4 balloon tube 1s wserted to control bleeding.

b, Under general anesthestr (evdlopropane) the left pleural space
1s entered by resectmg the seventh i The duaphragm is opened
for a short dutanee at the esophageal hiatns

¢ 456 cem longstudinal mesion 1s made m the esophagus and
the cardia of the stomach This eposes the esophageal varices.

A4 The variees are piched up wath mucosa covermg them and
sutured with 200 chronue catgut, using an inteshinal atraumatic
needle The suture shoold pass through the mucosa and beneath
the varn It should extend from the gastric mucosa up the
esophagus for a distance of 5-6 em

e The masion m the esophagus and cardia is closed in a trans-
\erse manner, using three rows of interrupted Ane silk sutures,
The chest mewon s satured 0 a routine manner, and the
pleural space draned waith & catheter which is removed i 48
hours Penicallin wnd streptamy e are gaven preoperatively and
postoperatively

Portacaval Shunts (37a)

RaTIONALE
Formation of & venous by-pass to lower resistance to bload fow. Re-
Itef of portal hypertension reduces esophageal venous pressure. In
our opwian, this 1s the procedure of chojce where surgreal decom-
pression of the portal systems 1 destrable,
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Inprcationg

Tlemorrhiage from esophageat vances m pabients where susgery
not contramdicated, there 15 no response to metheal therapy and
whom hematologie studies reveal no gross clotbng abnormabty.

Tecimie

There are two types of portacaval shunts wlich sy be employed
a duect anastornons betseen a portal vemn and the mienor vena
cana, and splenectomy w wth anastomosss between the splenc vein
and the Joft renal vern. Avastorosis of the portal vein and mfenor
vena cata may be done by a side-toside or endte-smide procedore
Implanting the distal end of the portaf sesn tto the mfevor vena
cava 15 considered preferable

2 pt } shunt with splen has the mhantage
of removing the splecn when there 35 assoctted by peesplemsimn Thas
has been the operation of choice with splenomegaly . and i ¢s teeh-
meally easier for there v an adequute vaseular area for anastomoss

Coursications

a  Decreasa i hepatie resenne Some decrease 0 sthermeal and
physsloge reserye 1s alwiy s evvountered Hoverey, s earcfully
selected patients, tlus may not be sigraficant

Preapitation of acute hepatic insafficiency, Jmdice, asates,
and or bepatic coma 1 Patients with poor sesers ¢

¢ Reeusrent hemorthagt abter the shunt procedare

Occlion of the shunt by secomdary thrombonis Patenes of a
stunt may be o afuated by measunng the tune requured for etlier
o radinctine sotum b trncerse the hemordhod and portal
st 16 yeach the systeree ortalation

e Inuseased susceptibality to the meat ndoucation syndrome

Ligation of Hepatic ond Splentc Arteries {37h)

Ravnss
Advoc it of s proceduce wonvder postil Bupertenvion fo be
path e to newly formed arteriovenons shutite waith tr msmssion

of wtornl pressive 1o the portal systum 31 e behaeved that arterzal
hg e tends ta rednee portal et pressure nd thiects decreases
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the competition between venous amd arterial constitnents, This
theoreticalh increases portal blood flaw.

Ispic aTions

Hemorrhage from esophageal sarices m a patient without jumdee,
wscites, mental changes, or systemie hypertension, who iy pot re-
sponmsie to medical management,

Tecrtan.

The hepatie, splenic, and left gastrie arteries are ligated close to the
celtac avis,

CovrLicaTIONS

a  Alpssne nfarction of the Iner. Tlis hazard is reduced by use
of antibiotics

b, Decrease in brochenical reserve sceondary o ischemia,

¢ Recurrent hemorrhage wath lack of sigmificant reduction of portal
hypertension .\ compilation of case reports shows a recurrence
of hemorrhage m approumately 60% of patients.

d  TPortal vem thrombosis.

HEMATOLOGIC DISTURBANCES

Ancnia m patients with Iver disease should be treated only
after an attempt 1 made to determme 1ts cause. H(‘r(uimd studres
mav include penipheral smears, bone marrow, red blood cell sur-
winal studies, serum fren, ete. Whole-blood transfusions are
required when there is a marhed reduction in hemoglobin mass.
They may be mdcated also for anenna due to overt or subelinical
hemohysis, or an abnormality in jron absorption ACTI and
adrenal steroids are valuable i treatment of the anemia of hyper-
splenssm or acquired hemolytic disease. Splencefomy, per]omw.d
as a part of the splenorenal shunt, is sometimes advisable in
paticats where a combnation of byperspl and portal hyper-
tension 15 responsible for symptoms Although elective splenec-
tomy without a shunting operation 1s not advisable, w our
eperience remos al of the spleen alone has caused a disappear-

ance of signs and symptoms of hypersplenism,
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Tron deficiency anemia should be tieated with oral iron. Rarely,
T 1 iran or whole-Dlood transfustons are mdicated in
patients with a mucosal block whtch interferes with absorption
of iron A low sernum mon 1s present under these circumstances
Extra sren should be avoided hecause the diseased Hver has an
mncreased affinity for won ajthough total body stores of this
wlement are low
Macrocytic anenua 1s usually due to hemolysis but occasonally
it 15 due to a deficiency of folic acrd or vitamin Biz These sub-
stances are occastonally helpful m correcting anemia i iner
disease Folie acid serves as a precursor of thnamme, and vitasn
Bi senves as an essential metabohte m production of nuclerc acd,
both of which are required for manufacture of exs thracytes
Treatment of hemorrhagic tendencies depends upon the causa-
tive mecl Fresh whaole-bleod transfusions are indreated as
A ' be uscfulin decressing
ton temporarsy controls
amin K should be gnen
for hypoprothrombmemia, although 1t 15 of hittle value in severe
hepatie injury for the prathrombin deficieney results from de-
creased lner cell tunction A fibrmopema rarel occurs but st
can be corrected with punfied fibrmogen now available com-
meretally

SENSORIAL CHANGES AND HEPATIC COMA

Mental alterations in her disease are due to both psy chogeme
and orgame distushances The most mental change 1s
delinum merdent to alcohohsm, drig therapy, or ineipient hepatic
coma Therapt consists of supportise measures and ehmivation of
ctwlogic mechanisms wherever possible Reassurance and psycho-
therapy wre of prme wportance Hadrotherapy 15 desirable for
control of physical hyperactisity  Choice of sedatives 1 dhffiult
hecanse ewrsently avasdable agents are all detowfied by the Iner
Paraldelnde » the drug of choice i the absence of marked
Irepatic insufficreney becanse of ats fow capacity tondme dodermam
Specific measres mcdude onygen for anona, Blood transfisons
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for markedd anemia, and vitamin therapy for vitamin deficiencies

At present therapy for hepatic coma is unsatisfactory and
survival does not depend on current procedures (42) unless a
specific abnormality such as by poghyeemia, anemia, low serum
sodum, morplinsm, or ammomum toxicity can he dentified as
the responsible mechanism 1t is important, therefore, to have a
definite program so that nonhelpful therapeutic agents will not
be employed at random The following therapeutic outline may
be used as a guide

1 Laboratory procedures should include a blood sugar, hematoerit,
serum sodim, serum potassium, serum albumin, and a Bblood am-
momum level An electraencephalogram may abo be valuable

2 Gie a mmimum of 200 gm of a glucnse-fructose misture intra-
senously ecach day Correet marked abnormalities of eirculating
hemoglobin, protem or albumn by appropriate replacement.

3 Nalorplune should be given to counteract morphine Stimulants
are given with mild bharbaturate mtoxication  Artificial dulysis
should be employed with sesere harbiturate intoucation

1 Give 250 mg of tetracycline or oxytetracy chne four times daily for
its antibacterial effect

5 Gne therapeutic quantities of sstamms B and € including 1000 mg.
of aseorbuc aeid, 72 mg of vitamin K, 230 mg. of macin, and 100
mg of thiamme for two to three days

6 Large doses of adrenal steroids or ACTH may be useful. This 15
particularly true m patients wath acute viral hepatitis.

7. Gne argimine or glatamie acid where ammonemia contributes to
the clinscal picture (This results m reduction of serum ammonium
where ammonemua 15 due to receipt of ammonia salts, protem, or
absorbed Dlood from the gastromtestinal tract, it is of httle valne
with severe licpatic 1nsufficiency where enzymes governing am-
moma transformation arc absent.)

Prophylasis of hepatic coma includes: (a) carly recognition
and prompt treatment of hemorrhage and mfections, (b) adminis-
tration of mtravenous albumin n entically il paticnts following
paracentesss, and (¢} mvoid morphine, short-acting Darbiturates,
and ligh protem dictary mtakes in patients whoe }.mvc severe
degrees of hepatic insufficiency or already have sensorial changes.
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ASSOCIATED DISEASE STATES

Speesal attention should be given to the treatment of peptic
uleer, choleeyshtis, coronary thrombosis, and other processes
present concurrently wath Iner disease Peptic uleer requires
mtensne therapy because complications such as hemorthage and
perforation are accompanted by a high morludity and mortality
Ten (70 per cent) of 14 patients with peptic ulcer and nutrstional
curhosts observed in our chnic presented therapeutie problems.
six because of massne gastromtestinal hemorrhage, two because
of mtractable abdominal pain, and two because of perforation
Antacds and antispasmadies should be nsed continuously in
such cases to reduce acudity and prevent acd regurgitaton mto
the esophagus

Treatment of cholehithiasts presents a major problem in patients
with chrwe huer disease, Recurrent episodes of choleeystibs or
common duct abstruction as a result of caleuli are accompamed
Ly further hepatocellular damage Clolecy stectomy 1s desirable
to forestall sreversible Iner snpuny Expenence with 10 patients
with nutettional cirrhosis subjected to surgical therapy for gall-
stones in the Jersey City Medscal Center demonstrated an am-
erentful convalescence when there was adequate preoperatne
and postoperative care The patient wath hepatic disease whose
gallbladder does not visualize and who has svmptoms of chal-
ehithiasis also presents a therapeutic problem  Nomasuahzation
way be due to hver dvsfunction: whereupon surgical interven-
tion 1s contiaindicated On the other hand, patients with mmor
hepatie changes who have no visuahzation of the galibladder
~hould be swspected of havmg primary galtbladder disease and
should receive susgeny (43)

The coeustence of coronary thrombosis and hepatie disease
presents & problem as to the selection of an appropriate analgesic,
and the adusabubity of using anticoagulants to prevent thrombo-
embobic phenomena. Morphime wulfate is well tolerated m the
presence of compensated Iner discase but may precipitate sen-
sorif changes m patients with jaundice, ascrtes, or hepatic fetor
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Other analgesies such as codeine or meperidine are preferable
Anticoagulants may be given without ol effect, hut hecause of the
unpredictability of response to them, they should be omitted, if
posaible

Lowered host resttanee in lner disease increases suscepti-
ility to mfectious diseases Infections arc the third most commen
cawse of death m nutrtional cirrhosis, only hemorthagic shock
and hepatie coma heing more common, Prcumonia is the most
common type of mfection Pulmonary tuberculosis and pye-
lonephntis also oceur frequently Infections should be treated as
1f they were present without hepatic disease. Nevertheless, knowl-
edge of a lowered resistance makes 1t desirable to rely more
heavily on antibacterial therapy  Choice of an antibiotic or
chemotherupeutic agent should depend upon the identity of the
offending orgamism Supportine measures are necessary and in-
clude correction of anemia and care for fluid and nutritional
needs Microbial resistance to antibiotics is often present in liver
disease because of interference with defense mechanisms such as
phagocy tosis and antibody formation

SURGERY

Surgieal procedures m patients with hepatic disease are accom-
panied by a higher morlndity and mortality because of the vital
role the hver plays i adjustment to stress Patients with liver
injury have a decrcased abilty to metabohize adrenal steroids,
detoxify anesthetic agents, and manufacture protems and anti-
bodies, all of which are essential for normal surgical con-
valescence It is, thercfore, cssential to provide as optimum
conditions as possible i the preoperative period. This includes
attention to fluid and electrolyte balance, eirculating protein and
hemoglobin, and adrenal reserve.

Choice of an anesthetic agent should be based on knowledge of
the functional reserve of the liver and the pharmacology of the
agent to be employed. The judgment of the anesthetist is impor-
tant m selecting the drug ta be used Vinyl ether, chloroform,
ethyl chloride, and other substances which adversely affect the
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nosmal liser should he avoded Patients with mild to moederate
hepatie dysfunction tolerate preancsthetic medications and have
few ill effects from ethes, cyclopropane, ethylene, barbiturate. or
spinal anesthesa (41). Untonard effects are directly related to
the degree of hepatic reserve, and appear to represent reaction
to stress rather than toucity of the anesthetic agent {45). In
patients with moderate to severe Iner anpury, 1t 15 best not to
use anestheties such as barbrturates which are detovified by the
lwer All agents are vishy with severe liver disease However,
regronal block technies which do not affect sensorum or camse

hepatie dysfunction are pamed by few o
Uypathernua may be a useful adjunet It deereases the deletenom
effect of hyy and 1sch aud factt direct surgen

on the Iiver by reduemg the vascularity of thy prgan (46)
Surgical procedures on patents with Mier discase should be
followed by careful attention to Indration, electrolyte and nutn-
tonal balance, and general supportne measures  Intra enous
supplewments should be avorded and flds himted to body needs
dunng the immedute postoperative perod A high wtake of
carholndrates v dearable Deeston as to ambulation must be
indaidudiced dependnig upon the seventy of the heer disease.
postoperative candition, and general phisieal statn

THERAPY BASED ON BIOCHEMICAL ALTERATIONS

Brocheniseal tests are used as a guede to therapy No spearad
attestion need be directed ta treatment of hiochemical alterations
m acute Iner disease for sueh changes usually return to normal
with general therapeatic measures, Sensitive tests such as the
cephahin floccutation aned bromsulfalen exereton are weefud fo
determine when healing has accnrred and treatment man be di-
cantinued Tn patients with cheonie Iner mpun, treatment of
decrepsed gheogen stores, a low seram afbwnm, or elesated
serum bilirubin discovered as @ result of these tests is often
wpuriant

A fogh oral sntabe of carbulndeates wsally cses an ywprese-
utent @ results of the ghcogen storage test Transfusions m cases
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of anemia, addihon of vitamins for hypostaminosis, lipotropic
agents i fatty Iner, insuln in diabetes, cardiotherapy in heart
failure, and rehef of biliary obstruction all help restore glycogen
stores. Daalv itravenous glucose and adrenal steroids are of
value m patients refractory to these measures, Serial ghcogen
storage tests pm\ldc an objectne measure of response to treat-
ment

A low serum albumin 1s corrected by repeated infusions of
Tnnnan salt-poor alburmn This often promotes a diuresis in patients
with flmd retention when there 1s no response to restriction of
sodium and water mtake. It 1s desirable to determine repeatedly
the total arculating albumm m order to gauge the effectneness
of salt-poor albumm therapy. Ascites and ankle edema frequently
disappear when the concentration and total quantity of serum
albumin ncreases

Persistent clevation of serum bilirubin requires special therapy .
Corticotropm and adrenal sterosds have a chloretic action which
15 of value where there is bilirubm retention due to primary
cholangiolar mjury (19) The prompt drep in serum bikrubin
causes & decrease i pruntus and improvement in the well-being
of the patient

THERAPY BASED ON HISTOLOGIC ALTERATIONS

The phystaan s mterested in the prevention and control of
fatty metamorphosss and necrosis of Iner cells in acute hepatic
mjury An attempt should be made to alter the progression of
fibrosis and nodular regeneration of hver cells Fatty liver is com-
pletely reversible by dictan means (47). Asailable therapeutic
regimens which elimmate etiologte factors are good for control of
necrotic reactions, In addition, general supportive measures, anti-
biatics, and adrenal steroids are helpful,

yaline necrosis assocrated with nutritional Iner disease dis-
appears on a high protemn diet This type of necrosis is refractory
to treatment when distortion of the architecture of the liver
interferes with the blood supply. Lner cell necrosis secondary
to bile stasis is reversible wath rehef of bilary obstruction Necro-
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sis due to tovic and mfectis ¢ agents should be treated with spectfic
antibiotics or chemotherapeutic agents (Table 16}, These drugs
are valuahle for patients with ltmted degrees of Iner cell neerosiy
The central necrosis encountered m heart failure or shock 1s best
treated by improving circulatory dynamtes and  correcting
anoyemia.

in chronic bver injury, connective tissue alterations serve as a
switable gauge for therap or f cog 15 made
of other morphologie changes Prognosis and sesponse ta therapy
depend upon the canse (conneetve tissue prohiferation ar can-
densation of retienlnm), degree {mild, moderate, or severe ), and
actraty {active, or mactne) of hepatic fibrosis Periodic histologre
stuches correlated with clmscal and brochemical findings are
desirable to evaluate response to therapy

Our studies mdieate that fibrosis of the hiver 15 not spontancously
prog; and may be 1l 1 by {48} Current
therapy 1 effectve m the control of connectine tissue prohfera-
tion m patients with mild to moderate active fibrosis Mhld fibrotic
reactions due to condensation of retreular fibers are not evident
after regrowth of hiver cells Severe fibrosss 15 wually refractory to
treatment, although alterations w parenchy mal cells smprove with
appropriate therapeutic measures.

Inereased connectise tissue actisity and a transthon frons imld
to moderate to severe hepatic hbrosss are noted when therapy 1
not avwlable or successful Althongh the fibrotic reaction serves
as a reparatne mechanism, neerosis and mflamimation often con-
tinnie or mcrease with connective tissue probiferation The best
therapentic results are obtawned m patients with nuld or moderate
actine fibrosis

Avaniets of substances including vitamin Bz, broad speetrum
antibioties and adrenal steroids, which have mfluenced conneetne
tissue stroma i evperimental animals, bave been wed as adjuncts
to geperal therap @ patients with nuld and moderate hepatie
fibrosts These myvestigations suggest that anthioties and adrenat
steroids i conpunction with rest, diet, and supportive measures
way have lielped suppress inflasmmatory reactions and fibroplasia
in some patients. Additinal studs 1 required ta determume the
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role of these materialy m Tong-term management, Attention to the
status of the connective tissue stroma as well as parenchymal cells
prosides a new objective m treatment and further defines limitas
tions of current therapentic approaches (48).

EMPIRIC MEASURES

A large number of mediemal agents are given to patients with
Iver discase without an adequate pharmacologic basis. A com-
posite approach pernuts the chmcian to discard many of these
materals and places proper emphasis on useful drugs and pro-
cedures Avalable measures can be elassified it those which are
generally useful, those with a speaific and Limited utility, and
those without demonstrated value Rest, an adequate well bal-
anced diet, and devices to control the etiologic mechanisms should
be emphasized to all patients, Supplemental vitamins, lipotropes,
salt-poor albummn, adrenal steroids, whole-blood transfusions,
sodim restriction, diureties and antbiotics are wseful only if
chinieal, bhischemical, and Iustologic findings indicate their need
Their indisernninate use as supportive measures 1s not desirable
Current studies provide no basis for the general use of hematinics,
Tiver extract, bile salts, msuln, and the host of other materials
which are valuable m the individual patient with a specific defect.
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LIVER DISEASE
DUE TO NUTRITIONAL DEFICIENCY
AND METABOLIC DISTURBANGES

NUTRITIONAL deficieney 1 the most common canse of fiver
disease, Dietary abnormahitics may be cansed hy the wnavailablity
of proper foad due to poverty ar enviranment, and to fads imposed
by habat, alcohehsin, drug addiction, or disease, Poserty is yespon-
sihle for ¢ ption of food ining an inadeq amount
of protem in many areas of the world Alcoholisni and dmg addic:
tion interere with eating halnts and produce similar degrees of
nutnonal defiesency. Therapentic or selected diets are fre-
quently madequate and are responsible for maloutrition syn-
dromes m diabetes mellitus, gallbladder disease, peptic vleer,
obesity, hy perthyrorhism, malignancy, heart discase, and chronic
infections (Fig 26)

Nutritional hver discase may be classified as follows: (a) mild,
moderate, or severe fatty hver withont fbrosiv; {b) mild,
moderate, or severe fibrosis with or withont fat and/or hyalme
nECFOSIS.

PATHOGENESIS

An mbalance in normal dietary constituents leads to a fatty
Tiver which undergoes fibroblastic transformation with continued
192
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nutritional deficiency The estent of fat deposition is roughly
proportional to the lack of hipotropic substances in the diet (1}
These matenials are necessary for oxidation or transportation of
neutrat fat (2) and must bie supphed to present its accumulation
Fatty acids accumulate in the Iner as triglycerides when the

ALCONOLISM

CORTISONE
ORUG ADDACTION ———] INFECTIONS AMINOACIDURIA
WEART FAILURE a‘iﬁﬂﬁg SPRUE SYNDROME
PEPTIC ULCER ~————1

HAL LGN ANCTY-

GALLBLADDER D}SEASE-
0BESATY ]

DECREASED EXCESS
INTAKE OF L0SS OF
ESSERTIAL ESSENTIAL
NUTRIENTS RUTRIENTS

FATTY LIVER

IKFLAMMATIOR KO NECROSIS

FIBROBLASTIC TRANSFORMATION

MILD ——y WODERATE -——) SEVERE
FLEROSIS
e 26 Erofution of nutntional hiver discase.

leathin (phosphatidsl-cholme} synthesss does not occur at a
nomal rate (3) The presence of Jabile methy! groups 15 the
mmportant chemical charactersstic which causes choline, methio-
rine, betnae, and Dipocaic to have hpotropic activity (Fig 97).

1t has heen possible 1o reconstriet the transition of Latty Iner
10 nutrnhonal cirrhosis in- expenmenty) ammals {1), and fram
senal needle iapsy studies in man (1), In toxic processes, fat
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may accumulate m the Iver as a result of antilipotropic agents or
depression of the ensyme systems which are necessary for normal
fat metabolismn Conglobation of intracellular fat produces Large
fat globules (Frg 25 top Jeft) which displace liver cell nuclei and
merge to form fatty evsts (Fig. 28 top right). The walls of the
fatts evsts comsist of reticulum and often contam several nuclei
Coutinued distention of the fatty cysts causes their rupture, Col-
lapse of the fatty cvsts 1s accompanied by Iver coll necrosis and

o oHy

1 ]
Cha COOK Cha Cha OH Ehz cHp On R-0-FL0CH? r‘-cn;
Nt WM ¥ (cgry on” 0 CH3

GLYCINE —> ETHANOLAMINE ~——3 CHOLINE ————> PHOSPHOLIFID

HO-CHp CH COOH 4 CHg
SERINE GROUPS

(CH3)3 N Ciz COOM  CH-5-Chg
CHa

%n MHp
cooH

BETAINE

HETHIONINE
Fio 27 Lipotropie substances, betane and methionme furnssh methy!
groups for the formation of chofine

an inflammatory reaction (Fig. 28 hottom left), and is followed
by condensation of retrcular stroma which form conneetie hissue
septa (Fig, 28 bottom right) Spindle-shaped fibroblasts, inflam-
matory cells, and degenerated parenchymal cells ean be detected
in the newly formed comective tissue which dissects the lobule.
Septum formation 1s demonstrable jn the centrilobular as well as
m the pcnportnl areas in early nutntional cirthosis. Fibrous con-
nective tissue eventually separates the parenchyma from the vas-
cular and bilary systems, and regenerated hiver cells form nodules
of two and three cell layers thick.
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Liver fibrosis in nutntional deficiency has also been attnbuted
to prolferation of reticulum cells (5), fibroblastic transformation
of mesenchymal cells {6), and serous evudation (7) Serous
exudation 1s present with the flammatory reaction but it has
not been rlentified as the sole precursor of hepatic fibrosis. The
following case history illustrates clinical, biochemical, and histo-
logic alterations which occur with transition of a fatty Iner to
cirthosis,

Case 5 Fiprontastic TRaNsFOmuamioN oF Fatty Liven

Chmical Features LB, a 54+ car-old housewife, was hospitalized
June 1948 with a history of emotional conflict and anxiety during the
preceding several years ansmg from frustration in er homs environ-
ment This Jed to ingestion of large quantities of beer and wine and
mamtenance of a poor dictary intake Pliysical exanunation revealed
evidence of recent weight loss, anerma, an enlarged Iner, and a smooth
red tongue Treatment caused disappearance of all chinieal abnonnal-
ties She was discharged to the outpatient department but dxd not re-
turn after several vints

The patient was rehospitalized 1n November 1952 becutse of weal-
ness She had resumed mgestion of aleohalic beverages and maintamed
a diet consisting prinapally of carbohvdrate foods Exammation re-
vealed a moderate macrocs tic hemoly tic anemia She responded to rest
in bed, diet, vitamms, glucose infusions, and whole-hl s
gven over & three month period She was discharged to the Lives
Clmee but agun faled to keep her appomtments The patient was
lospitalized swith jundece, ascites, and mental depression w Aprit
1931 Durig the interval between hosptahzation, she had continued
to mest aloholie beverages and eat poorly

1948 191%

Before Ater

Therapy  Therapy 19352 1951
Hepatomegily qom 0 Sem Gom
Sphtomenaly o 1em 0 0
Spuder angiomns (1] 0 14 2-
Icterus o 0 1 2-
[hind retention [ o 1 4=
Hepatic fetor [ o 14 1
Scsorial cinges [ 0 0 1
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1945 1918
Refore Mier
Therapy Therapy 1952 1951
Brochemical study
Serum tabirubn
(mg .y 03 0} 22 a2
Bromsulfalan 14, ) 6 o 8z .
Serum albaline
Phowpatase (BU Y 23 28 63 43
Tala\‘ serum choles-
terol (mg <o) 17 210 132 343
Cholesterol esters
(g N2 130 !l 6
Serum altsunun
(Gm -y 31 12 23 25
Scrum gl
(Gm "1 3t 29 50 33
Cephabin floceutation 1. o 2 1
Thymol turkadiny
{(vmts) {0 10 50 50
thstologac study
Dibrows o o K3 3+
Tat 1. Q o 0
Repeneration 22 1 3+ 3+
Bule stams ] [} 1+ 24
Infiltration 1 [ 2+ 2+
Nectosis J 0 4 +
Other Q 0 o 0
Pathologc Tatty Normal Moderate Severe
diagnosts ver ner dgrmhosis  onrhosis

Covpnent This case hastory yepresents the usual seqnence of events
which lead to nutntional athous 4 combimaton of aleoholie bever-
ages and an nadequate diet condd be dircetly inenminated as responsi-
bie for fat accumutation and the subsequent fibrosis, Serwal studses have
demonstrated progression of fatty lver resulting from dietary indiscre-
tion to adhanced cirrhosis 1 7 other panients followed pver a six year
period with serial ebinieal, tnochemcal and ustologie studhes. Toor
chetary halats were attnbutable to aleohalism m 6 and to diabeles
melhtus in 1 of ths gronp
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EFOLOGIC MECHANISMS
Akoholism

Aleoliohsm predisposes fo fatty Iner and ambosss since 1t
decreases food mtake, snereases the need for tpotropic substances
(8), and may mterfere with oudation of neutral fat (9) It is
ko possible that aleoho! 15 a speaific toun or changes inter-
mediary metabolism m some people Its interference with normal
faod mtahe appears to be the most smportant factor which causes
Inver disease Smmlac degrees of fatty metamorphosis are seen
napaleohohe patents with poor dsetary habits In a study of
clivosite alcoholes who eventually developed fatty hver there was
no correlation between the amount, duration or tvpe of alcohohe
mtahe, and the onset of hepatie disease Needie Iopsy of the hver
m 66 alcohohe patients wath delirrum tremens m our cuue who
had ermsumed silar quanhities of aleehobie beserages revealed
a normat ver structure m 19 {29 per cent), focal milammation
m 4 (6 per cent), fatty whltration m 20 (30 per cent), and
nutritional ewrhosis m 23 (83 per cent) (10}

Ohesity

Nutntiona) Iver ducase s common i overwenght patents
becunse of therr teadency to mgest a bigh carholy drate, low-
pratemn, agh-fat, low-hpotropic dict. Ohese subjects store exees-
sne amounts of fat due to an malnbty to utilize earbohy drate
Tt has been suggested that deereased eapacity to break down
carboliydrate bevond the stage of pyrnie agid sndnints the utihiza-
tion of fat and causes at storage 1o gan ascendency over s
mobntiabien and destmetion (11) A pourly functromng lner
may enhance defeets 1 mtermediary metabolism which predss-
poves 10 obesity Greath overneight people alwans show labora-
tor and fustologe evdence of Iner disease (1) Hepatic
damage 1 correlated with the degree and dvraxtion of obesity
With smarhed abesits, Bronsutfalen exeseton Carbobs drate tests,
and sermm bipud lesels are abnonnal Morpholomie studies show
fatty changes, cellular whilttation  flrows  and regencradne
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phenomena. Biochemical and anatomic abnormalities disappear
with reduction.

Diabetes Mellitus

The Iner m dibetes differs from normal in that there is a
deereased utihzation of acety] coenzyme A in the Krebs eycle, a
decrease n fatty acid synthesis, and an underutilization as well
as overproduction of glucose (13). These disturbances of inter-
mediary metabolsm are not accompanied by clinical signs unless
there 1s an associated nutntional or other contnbuting factor (11).

A low protew mtake coupled with these metabohe disturbances
predisposes to nutritional Iner disease and accounts for the
increased incidence of fatty lver and arrhosis in diabetes mellitus
(15). Abnormal hner function tests were present in 40 per cent
of 380 patients with diabetes mellitus studied i our clinic. This
lugh incidence of Iver dysfunction was related to the nutnitional
backgrounds of the patients studied Needle biopsy in 80 patients
selected from this group revealed normal lver tissue in 14, fatty
metamorphosis m 8, and nutritional cirrhosis in 8.

Age, sex, and duration of diabetes have no effect on the fre-
quency of liver mvolhement Gross dictary and insulin fnsufficiency
are often accompamed by Iner dysfunction. Patients without
comphicatrons have a lower mcidence of liver function abnor-
mahties than those with complications The incidence of hepatic
dysfunctron 1nercases with comw, infections, and gangrene

Results of hepatic glucose uptake studies with hepatic vem
cathetenization prompted Sherlock to divide diabetic patients into
1nsulin sensitive and msulin msensitn e groups Although there was
considerable overlap, young duabeties tended to be insalm sensi-
tive and had normal hepatic histology, whereas adult diabetics
were insulm insensitive and had fatty or fibrotic livers on biopsy
In our expenence listologic changes have been noted m })01'4)1
groups. Insulm resistance could not be correlated with anatomic
changes :

studies of the ctologic nterrelationship of diabetes mellitus
and nutritional Iner discase in the Jersey City Medical Center
have revealed four groups. (a) dubetics m whom dietary restric-
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tions and poor control caused fatty hver and cirrhosis, (b) patients
n whom nutnitional Iner disease was accompanied by a diabetic
syndrome and 1mprovement of hepatic reserve caused disappear-
ance of carbohydrate intolerance, (c) patients with latent dia-
Dbetes where nutritional Iner disease prodiced hy pergly cemia
and glycosuria, and (d) patients with concurrent diabetes and
nutritional Iner dwsease where no evident relation could be
demonstrated The followmng case history allustrates a patient with
latent diabetes in whom transition of fatty liser to cirthosis was
accompamed by onset of chimeal diabetes

Cast 6 DeviLorveNT o CLINICAL DIABFTFS WITIE PROGRESSIVE
TirraTic DysruNcrioN

Chuical Features LD, a 81-year-old bartender, was hospitahzed m
1915 because of ankle edema There was a familial history of diabetes
melhtus The patient had consumed four fths of a quart of whishey
each day with good food ntake except for penods of aleoholism He
had no symptoms of diabetes and a fasting blood sugar was on the
borderhne of normality  Following Ins discharge from the hospatal,
the prtient retirmed to presions habuts and noted onset of polyuna and
polydipsia Reevaluation 1n 1932 revealed progression of lus hepatic
disease, and symptomatic drabetes which required treatment wath
insulin A glucose tolerance test showed a diabetic curve with no de-
creme i serum morganic phasphorus

Comment  In some instances hepatic disease has eaused a decrease in
wsulin requircments m patients with duabetes mellitus Most patients
have a simnltancous mcrease 1 seventy af both dueases with 1 ide-
fuate therapy, and ymprovement of both conditions when adequate
therapy 1 gnen Numerous stucies hive been conducted on the re-
Lationslup of poor nutntion to the degencratne vascular disease which
» encountired i diabetes melitus Our absersations demonstrate a
lugh incrdence of nutnbiomil hyer discse i piticats with marked
vascular complications In one mstance of poor dietary and insulin

control, there was a progresne inerease i msulm requirements and
concomitint desclopment of nutrnonal carrhosss doibetic retmap athn,
neplirapathy, and neropathy

Treatmont of the dibetic prent with fner discase conants of
appropote dictatherapy, msulm and measnres to present mfections
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and comphcations of diabetes Aryl sulfonylurea wlich suppresses
plucagon, mbabnt insalimase, ar act throngh some other mechamsm,
reduce or chmmate abnonnal glyeosuria and kyperghycem, and
may be valuable in patients where hepatie factors contnbute to
carbohydrate distarhance  Prebmmary studies by the author with
Carbitamide have shown thes preparation ta be ‘effectve in control
of hyperglycemia and glycoswria fa patients with hepatogenic quibetes
as well as in paticnts 1o whom hepatic disease precipitated ehnieal
evidence of dinbetes,
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Endocrine Disturbances

Nutritional liner disease 1s seen 1 hyperthyrordism when -
creased energy requirements accentuate dlctary m:xdequacxes
Circulatory disturbances and tovtc mnfluences may be contributory
but these are Jess important than the nutntional factors. It has
been suggested by Moschcowitz that increased velocity of blood
flow causes capillary sclerosis and eventually fibrosis in the sub-
capsular zone of the hver (16) We have obsersed fatty Iver in
three patients and nutntional arrhosis m two patents with
thyrotovicosis. Necdle biopsy of the In er showed no abnormalitres
in uncompheated hy perthyroidism (17) Duning the present era of
using radioactive 1odine tracer studies to facihitate carly diagnosis
and treatment of thyrotovicosts, hepatie lesions are rarely detected.
Antithyroid therapy and an adequate diet usually control the
hepatic lesion

Cushing’s smdrome due to adrenal hyperplasta, tumor, or

tration of cort: pin or adrenal sterords 1s
often acmmpanied by fatty hser This condition 1s of interest
since an intact Inver 1s necessary for normal metabohsm of these
hormones Fat accumulation may be related to disturbed carbo-
hydrate metabolsm However, 1n most instances, 1t appears to be
duc to excess protemn catabolism Susceptibility to fatty meta-
morphosts depends on dietary habats, the status of the ver, and
degree of hypercorticonssm A study i the Jersey City Medical
Center showed fatty Iner to be frequent m patients who ngest
large amounts of carbohsdrates or gan excessine weight while
receitving adrenal steroids This was noted m patients with normal
Iner morphology prior to theraps as well as in those with hepatius,
fat, or mild fibrosis Appropnate dietary theraps 1s preventnne
Testosterone also tends to interrupt the progression of fatty hner
in these patients by 1ts protem anabolic effect

Nutritional Iner ijury mav also occur i hypothyrordism,
acromegaly, adrenogemtal syndrome, testicular  diseases, or
ovarian diseases due to altered diet habits imposed by the endo-
erinologie disturbance
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and complicatsons of dabetes. Anyt sulfonylurea which suppresses
glucagon, wnhibit msulinase, or act through some other mechamsia,
reduce or chminate aboormal glycosuna and hy perghycenua, and
may be satuable m patieats where hepatic factors contnbute to
carbohydrate distwrbance Prelummnary studics by the author with
Carbutamde have shown thss preparation $0 be effectne in control
of hyperglycenia and gheasurss in patients with hepatagenic diabetes
as well a5 in patients m whom hepatie disease preeipitated chinical

evidence of diabetes
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correlation between the amount of liver fat and nutritional habits
Fatty metamorphosis m these circumstances may be due to a
disturbance 1m enzymanc actnity which 1s necessary for normal
fat transport.

Infants and children appear to have an mcreased susceptibility
to nutritional liver disease Excess Inver fat 15 often found 1 infants
dying of sepsis and gastromtestmal diseases It 1s an mtegral part
of mfantile pellagra and Kwashiorkor, where mamtammed dietary
madequacy eventnally leads to arrrhosis (5) Focal neerosis 1s also

HEPATIC TENDERNESS

JAUNDICE

| |

FLUID ACCUMULATION ‘ 1
B l

|

SPIDER ANGIOMATA

SPLENOMEGALY r

0 20 0 ec 80 100
NUMBER OF PATIENTS

- ABRORMAL D NORMAL

Fic 29 Climcal abnarmalities assocuated with fatty liver

occasionally present m malnourished mfants Serious exudation 1n
the space of Disse has been noted as a precursor of hepatic fibrosis
n Jamacan mfants (7) Further study 15 necessary to determine
if this lesion 15 of dietary origin or 1 due to a tovie process

FATTY LIVER

Climeal abnormalities are proportional to the degree of fat
and disappear wath 1ts mobilization {Fig 29 No causal relation-
shup ean be established between fat accumulation andt observed
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Gastrointestinal Diseases

Approvsmiatels 30 per cent of patients wath wleeratne eolitis
anl $8-15 per cent of patsents with peptic ulcer and gafibladder
dnease have nutrbional Iner dinease. Patty Mer and varying
degrees of hepatic fibross are observed in 'pnkivnls with colitis
(18) These lesams v attsibutable to detary imbadance im}ws'ed
by thesapy, anorewa. general debihits, and ‘toxemia They must
be differentiated by morphologscal study from iral he'p‘th,
wineh often occurs s 2 compheation of wiole-bload transfusions
Self-umposed or presenbed diets wieh are inadegnate in essentisl
nutrients appear to be the myor case for hepatic disease in
peptie uleer and cholebthnss

Qther Diseases

Fatty Iner may be seen i malignant neoplasms, heart failure,
hihiars obstruction, ete, and contributes to over-all morbidity of
the primars disease 1t present in most patients with mahgnancy
where there 15 anorewa ar poor food absorption due to mechanical
factors, general debifits, or tovemua fram the neaplastic process,
rachotherapy or chemotherapy Hepate steatosss in pationts with
elironic arculatory congestion or bibary obstruction ss related to
mgestion of diets contanng mm\cq\mlc protein and Tipotopic
substances This has been demoustrated by the fact that resump-
tion af a normal food intake causes rapid disappearance of fat
although morphelogie cvidence of congestion and hile stasis
remam

Fatty changes are promment m pabients with tosic or infective
agents which cause bepatic mjury The damaged hver in touo-
pathic Iver disease appears to have a greater proclisity for fat.
Forced feeding and ingestion of large amounty of food because
of diet presenption or therapeutic wse of adrenal steroids same-
times causes a large fatty leeer m viral hepatitis, sheumatie fever,
general septicomua, tovemia of pregnancy, chropse fow-grade
carbon tetrachlonide sntoccation, phosphorus poisoning, and

tumbism. Increase in hver Mpids m these mstances does not
depend solely upon the nutrstional state, How ever, there is often a
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clevated serum bibrabm s due to @ combmation of direct and
mdireet reacting abrubin 1 peicholesterolerma may refleet
derangement of lipd metabolism and 15 present in patients with
fatty Iner who do not have unpawment of bilirabin exeretion or
elevation of serum alkaline phosphatase There 1s frequently an
abnormality in the prothrombin time and glycogen storage tests

Bed rest and a diet contaming an adeguate amount of proten
and hpotropie substances causes the transformation of a severe
fatty hiver without fibrosrs to a normal liver within a penod of
sic to eight weeks The general hospital diet with adequate
protem, a fugh protein, low fat diet, and a ngh protemn, ngh fat
chet all produce sumilar results Multwvitamn preparations, choline
and metinonine, vitamin Bi», adrenal sterowds, testosterone, and
estrogens added to vest and diet do not shorten the time period
required for removal of fat With erther regimen, some patients
showed a shght amount of fat on bopsv at the end of 30 davs At
the end of six to eight weeks, none of the patents showed sig-
nificant hwer fat (Table 14), The penod of four to enght weeks
requured for remosal of fat in patients wath severe fatty metamor-
phosts suggests that time is ax essential as the quantity of hpotropre
substances (1}

Lipotropic agents are important for patients with anorewia or
systenne dhseases which mterfere with food intahe or assumlation
Patients who literally starve themselves have hittle or no hwer fat
Choline. the production of which 15 mfluenced by vanous factors,
appears to dictate the balance hetween accumulation and mobihiza-
ton of fat Exercise has no appuent effect on mobihization of
fat and patients with fatty Iner may be permitted to mamtam
moderate actvaty if thev consume an adequate diet A study m
our chme showed alcoholic subjects with a fatty Inver maintained
on a specually prepared ugh carbobydrate, hagh ealoric, nee and
fruit diet which contamed littte choline, had a disappearance of
lner fat This observation suggests that the human hodv may have
stores of Lipotropic subst. which are available for use Further
myestigation 15 required to determine the mechamsm and sig-
nificance of this finding

The demonstration that fatty lner 15 a precursor of curhosis
has led to periodic re-evalnation of patients with fatty Iner (19).
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sipms and symptoms Tlep galy is the clinical sign
and s attributed to accumulation of fat and edematons fluid.
Hepatie tenderness and pain is the second most commonly
encountered phyvaical sign and may be sufficiently severe to
sunulate an acute surgieal abdemen. Jamdice s oceasionally
present but 15 not proportional to the amount of liver fat. Tt is
attributable to hver cell dysfunction, but in some instances, 1t
may be due to mechanieal compression of finer bile capillaries
by extracellular fat Splenomegaly which oceurs in fatty Iner is
nat accompanied by additional evidence of portal hypertension.
The accamulation of ascites or edema is proportional to the
amgount of {at, however, malnourished patients with little fat have
penplieral edema and ascites. Fatty Jiver may be associated with
thrombocy topenia, Blood clotting “defects, blood sugar distarh-
anges, azotemia, afbuminuria, electroly te depletion, decreased 13-
Letosterond exeretion, and wereased urinary estrogen.

Table 13 Biocherieal Function Abnormahties in Patients wuth Fatty Liver
[ e,

-
o
Bromsulfalein excretion 506
Serum bilrutan 41.2
Scrum afkaline phosphiatase 200
Total serum cholesterol 541
Serum albumin 629
Serum_globulin §0.7
Cephalin flecculation 94
Thymel turbadity 76
Cholesterol esters 145
Clyeogen storage 929

There is no correlation between the amount of hiver fat and the
results of biochermical lner function tests {Table 13). Abnormal
results of these tests are correlated with climeal evidence of
malnutrition, The tests performed after climination of fat show
abnormalities until nutnitional balance is re-established, The most
frequent evidence of hiochemical dysfunction is an alteration in
plasma protein There is no correlation between the amount ()f
Yiver fat and the degree of protein changes, The bromsulfalein
test is the most consistent index of severe fatty infiltration. Seram
bilirubin usually ranges between 1.0 and 50 mg /100 cc. The
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devated serum bilnubm is due to a combmation of direct and
indirect 1cacting bibirubin, Hypercholesterolemia may - reflect
derangement of hynd metabolism and 15 present n patents wath
fatty hver who do not have mmparment of bilirubm excretion or
elevation of scrum alkalime phosphatase. There 15 frequently an
sbnormabty 1n the prothrombin time and ghycogen storage tests

Bed rest and a dset contaming an adequate amount of protem
and hpotropic substances causes the transformation of a severe
fatty hiver without fibrosis to a normal Iner wathin a penod of
six to eight weeks The general hospital diet with adequate
protein, a high protem, low fat diet, and a lugh protemn, high fat
diet all produce similar results Multn tamin preparations. <holme
and methionine, vitamin Bie, adrenal sterods, testosterone, and
estrogens added to rest and diet do not shorten the time penod
required for removal of fat With either regimen, some patients
showed a shight amount of fat on biopsy at the end of 30 davs At
the end of six to eight weeks, none of the patients showed sig-
nficant hiver fat (Table 14) The perod of four to eight weeks
sequited for remon al of fat m patients with sev ere fatty metamor-
phosis suggests that time 1s as essentral as the quantity of hipotropie
substances (1).

Lipotropic agents are smportant for patients with anorcua or
systemue diseases winch interfere with food intake or assimilation
Patients who Iiterally starve themseh es have little or no huer fat
Cholme, the production of wlich 1 mfluenced by vanous factors,
appears to dictate the balance betw cen accumulation and mobiliza-
tion of fat Exercise has no apparent effect on mobihzation of
fat and patients with fatty lver may be permutted to mamtam
moderate activity if they consume an adequate diet A study
our clmic showed alcohohic subjects with a fatty Inver mamtamed
on a specially prepared Ingh carbohydrate, hugh calone, nice and
fruit diet which contamed hittle chalme, had a dusappearance of
Iner fat This obseryation suggests that the human body may have
stores of hpotropic substances which are avalable for nse Further
investigation is required to determine the mechanism and sig-
mficance of this finding, b

The demonstration that fatty Iner 15 a precursor of ainhoss
has led to penodic re-evatuation of patients wath fatty lner (19).
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Table 31 Bffect of Varions Therapentic Regunens
on NMolnlizatim of Liver £at

Tat pobilized in six weeks

No

Bregimen of st plus Pahents None O~107 Over 105,
Rice wl bt chiee

 palipoteaprad 3 2 1 [
General diet 3 2 1 0
hgh carboln drate lugh protem,

Tow fat dret 3 1 o
Hagh carbely drate, fugh protem,

tagh fat diet 2 i 1 0
Pret plus mudte s 5 i 1 o
et plus mult stamins plas

hpotropes 3 2 0
Bret pas osunocob damm 1 a 1 9
Diet plus Wpordrensd extract 3 2 1 o
Dset phus cortone m small doses

(2330 g daiks ) 2 H 6
Dhet plus therapeutse quantaes of

cortssone (300 mg daily ) g [ 1 2
Dist plos estrogens

(25 oy Prewmssm duly) 2 1 1 ¢
Dict plus testosterore

{25 mg Bye tunes weekdy) 2 1 1

Thirty per cent of such patients reactumulated fat because of
fmlure to mamtam a proper diet. Fat has been semared and the
development of crhosss forestalled by diet, rest, and supple-
mental measures The following case history # Mlustrative.

Case 7. Rrspose or Farry Liven 1o 30-Day Prniops oF

Tuenarm

Clinical Features  P.C | a 37-year-old bastender, w us admatted m 1951
with hematemesss and delinum tremens He was a chronic alcohohc
and d few prote; g foods during long penods of
contmuous wleohoksm In 1953 and 1954, he was readmtted because
of recurreat delirum tremens.
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1953 1951

After 1 After 1 After 1
Before mo of Before mo of Before mo of
therapy therapy therapy therapy therapy therapy

Hepatomegaly Gem 0 §em 0 &em. 0
Hepatic tendcrness 2+ [ 0 o 0 0
Jaundice [ 0 0 0 0 0
Spider angiomas 1+ 0 4 0 0 0
Flud accumulation 0 0 0 0 o o
Other 0 0 0 o 0 0
Treatment High protem,  General diet High carboly-
recered Ingh carbohy~ drate, Togh pro
ate et ten dict plus
curtrsone
Biochemucal study
Serum bilirubin
(mg %, 00 0 0 10 01
Alkalne phosphatase
A I8 28 27
BromsuMfalen (¢) 15 0 0 M5 40

Serum cholesterol
Mg ) 246 134 226 253 316 276
Clolesterol esters

(mg %) 331 A3 134 126 191 103
Serum albumin
{Gm %) 34 36 29 39 41 37

Serum globulin
=

Gm %) 31 46 30 23 20 26
Cephaln floceula-
tion 2+ Negg g Neg  Neg 1+
Thymal turbidity 10 15 05 1 05
Glycoen storage 7 51 24 50 53
Ihistologie study
Tilrosis 0 0 0 0 ] 0
Fat 44 1+ 3+ 0 3+ 2+
Regeneration 0 o [ 0 0 o
Bile st 4] ] ] 0 0 0
Tnfiltration 0 ] il o ] 9
Nrcross a 0 o 0 o o
Other o 0 0 o 1] 0
Patholugie Severe Mdd Mods Normdd Moed- Mild
Dregnoses faty  faty e her  erate fatty
Iner  lner hatty fatty  Iner

Ther Ther
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Comment. 3 hospital program designed to remove Tiver fat has been
parth recponssble for inhibiting Sbrogenesis in this patient. Repeat
studies in patients not given a penad of intensise therapy to intermpt
fat depostion have demonstrated development of Bbrosis in § of 20
patients followed over a period of frve years.

NUTRITIONAL CIRRHOSIS

Clieal features of fibrosis of the lner due to nutritional def-
oenes depend i part on the severity of the fibrosis and the degree
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Te 30 Chmeal abnormahitics associated with nutrstional currhosis

of dissociation of the hepatic parenchyma from the Inliary :m‘d
vascular systems  Patients with smld nonacfive fbrosis exbit
few sigus and symptoms, stromal activity and moderate to marked
fhrosis with Joss of normal lobular wrchitecture are accompamed
by chinical evidence of hepatic insnffieency (Fig 30).

The subdnision of hepatic fibrosis mto mild, moderate, and
severe degrees on basis of needle Biopsies obtamed ju vi uﬂ(:vv
Chapter Four) Das pemitted a clearer understanding of the vara-
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tion i clmcal features of nutrtional arrhosis Attention has been
centered on the degice of fibross m thys classification, hut of
cqual importance are the accompauymyg fatty, necrotic, and m-
flammatory changes m acute hepatic mjury, and the nodular
regeneration of hver cells, bile duct proliferation, and vaseulanza-
tion of the connective tissue m chromic Iner disease

A study of gross postmortem specimens correlated with needle
biopsies of the liver shows atrophic hvers weighmg from 700-
1000 Gm 1 cases of seyere nutrstional cuthosis The liver weight

Table 15 Physical Finciings 1 230 Patients with Nutntional cirrhosts

Patients

No %o
Hepatomegaly 212 848
Jaundice 141 576
Ascites 14 156
Perpheral edema 105 402
Spider angiomas 1k 100
Clossitis 77 380
Hepatic fetor 46 184
Hepahc coma 41 160

T)em)rne galy 40 160
Abdommaf collaterals 10 160
Pleural effusion 17 68
Penpheral neuntiy 16 64
Testiawlar atrophy 8 32
Gynecomastia 7 28

ranges from 1000-3000 Gm, n moderate to severe cirrhosis with-
out fat, depending upon the relatne amount of connective tissue
and hwer cell regencration With marked nodular regeneration of
Iner cells and moderate fibrosis, the weight ranged from 2000-
3000 Gm , and from 2000-5000 Gm 1n cases in which fatty meta-
morphosis accompanted moderate cirrhosis Signs and symptoms
are nonspecific 1 the absence of hepatic insuffciency. Hepato-
megaly, jaundice, asates, and spider angiomas usually reflect
moderate to advanced hepatic fibrosis {Table 15), Marked varia-
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Comment A hospital progiam designed to remove liver fat has been
partly responsible for inlubiting fibrogenesis in this patient Repeat
studies m patients not given a pertod of intensive therapy to interrupt
fat deposition have demonstrated development of fibrosis 1n 8 of 20
patients followed over a period of five years

NUTRITIONAL CIRRHOSIS

Clinical features of fibrosis of the liver due to nutritional defi-
ciency depend m part on the seventy of the fibrosis and the degree

HEPATIC
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HEPATIC
FAILURE

COMPEN
SATED
PORTAL
CIRRHOSIS

FATTY MILD {MODERATE MODERATE| SEVERE | PORTAL
R PORTAL | PORTAL | PORTAL | PORTAL [CIRRHOSIS

WITH MILD|CIRRHOSIS | CIRRHOSIS |CIRRHOSIS|CIRRHOSIS|  WITH
PORTAL WITHFAT | NO FAT NECROSIS
CIRRHOSIS

Fic 30 Chnical abnormalities associated with nutnitional curhosts

of dissociation of the hepatic parenchyma from the bihary and
vascular systems Patients with muld nonacfive fibrosis exhibit
few signs and symptoms, stromal activity and moderate to marked
fibrosis with loss of normal lobular arclutecture are accomparned
by clinical evidence of hepatic insufficiency (Fig. 30)

The subdnision of hepatic fibiosis into mild, moderate, and
severe degiees on Dasis of needle biopsies obtained in vivo (s g
Chapter Four) has pernutted a clearer understanding of the varia-



LVER DISEASE DUE TO NUTRITIONAL DEFICIENCY 209

tion m chimcal featnes of nutntional eirrhosis, Atteution has heen
centered on the degree of fibiosis 1 tlus classification, but of
erual mmportance are the accompanyg fatty, necrotic, and m-
flammatory changes m acute hepatic injury, and the nodular
regeneration of liver cells, bile dnct proliferation, and vasculariza-
tion of the connective tissue in chrone liver disease.

A study of gioss postmortem specunens correlated with necdle
biopsies of the hver shows atrophic livers weighing from 700
1000 Gm. 1n eases of severe nutntional cirrhosis The hiver weight

Table 1S Physical Findings in 250 Patients with Nutntional errhoss

Patients
No %
Hepatomegly 212 848
Jaundhce 14 576
Ascites 114 136
Penpheral edema 105 402
Spider angiomas 101 W0
Glossitis 7 350
Hepatic fetor 46 184
Tlepatic coma 41 160
Splenomegaly 10 160
Abdominal collaterals 10 160
Pleural effusion 17 66
Petipheral neurttis 18 64
Testicular atrophy 8 32
Gynecomastia ki 28

ranges from 1000-3000 Gm in maderate to severe cirthosis with-
out fat, depending upon the relative amount of connective tissue
and liver cell regencration With marked nodular regeneration of
her cefls and moderate fbrosss, the weight ranged from 2000~
3000 Gm , and from 2000-5000 G 1n cases m which fatty meta-
morphasis accomparied moderate cirrhosis Signs and symptoms
are nonspecific i the absence of hepatic msufficency. Hepato-
megaly, yaundice, aseites, and spider angiomas usually reflect
moderate to adsanced hepatic fibrosis (Table 15). Marked vana-
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tions are noted m Diver function tests. Serial evaluation shows a
deciease in excictory and metabolic functional capacity with pro-
gression of fibrowis, and improvement when intensive therapy 1
given (Table 2).

Prolonged therapy 15 essential for nutritional cirthosis The
chinician should attempt to control fibroblastic activity and thereby
prevent further hver cell injury. Intensive treatment is desirable
as long as fibroblastic activity or inflammation 1s present 1n the
counective tissue stroma, or the parenchymal cells are fatty or
necrotic (20). A five-year follow-up study in paticnts receiving
optumum treatment for mld and moderate fibrosis due to nutri-
tional Tiver disease showed subsidence of inflammation m the
connective tissue stroma, disappearance of fibroblasts, decrease
m “ground substance,” and shrinkage of collagen fibers Tlus was
accompamied by improvement of jaundice, fluid retention, and
abnormal liver function tests (20). In severe fibross, the fibrotic
process remained unchanged although fat and hyaline necrosis
disappeared. O Iy, p hymal changes were first noted
mn patients with severe hepatic fibrosis during controlled in-
patient therapy. This is attnbuted to difficulty in maintaining
normal cell nutrition because of connective tissue barriers, nodular
regenciation of hver cells, and formation of arteriovenous shunts.
The followmg case lustory illustrates mmprovement of clmical,
brochemical, and histologic abnormalities as a result of intensive
therapy.

CasE 8 EFrecT oF THERAPY ON PATIENTS wrrir MODERATE
NUTIUTI()NAL Cinruosis

Clinical Features HT, a 5i-year-old laborer, was hospitalized in
October 1849 because of jaundice and ascites. He had a istory of

1 e

he maintamned a good diet and ¢ 1 no ges, 1o
was asymptomatic at the time of repeat study in June 1954.

Comment  This case hustory illustrates the therapeutic response which
can be obtamed in patients with moderate nutritional crrrhosis Early
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1919 1951

Hepatomegaly 8cm 6cm
Splenomegaly 0 lem
Spider angiomas 2+ 0
cterus 1+ [
Fluid retention 4+ ]
Hepatic fetor 1+ [}
Sensonal changes 1+ 0
Bleeding esophageal varices 0 0
Brochemcal study

Serum birubin {mg %) 29 0

Bromsulfalemn retention (°5) 7 0

Alkalne phosphatase (BU ) 161 21

Total secum cholesteral (mg )} 1768 3353

Cholesterol esters (mg %) 59 191

Serum albumm (Gm ©,) 23 35

Serum globulin {Gm ) 48 23

Cephalin flocculation 4+ ]

Thymol turbidity (umts) 25 0
Histologte study

Fibrosis 3+ 2+

0

Regeneration 3+ 2+

Bile stasis o

Infiltration 2+ 1+

Necrous I+ 0

Other 0 [V

Pathologc Moderate enthosis  Marked reduction of
diagnoss with fibroblastic  fibroblastic actvity m
activity m connective  connective tissne

tissue_stroma strot

recognition and treatment of hepatic ﬂbrns:s 1s emphasized by the find-
mg that neither connective tissue | nor cond of

reticular Bbers due to liver wjury 15 spontaneously progressive. Both
mav be controlled by therapy.

Treatment of nutnitional eirrhosts consists of rest, an adequate
diet, and appropri: or )} such as jaund
asettes, hematemesis, and mental clmnqus stappenr:mce of jaun-
dice and hepatic fetor usually parallels ymprovement of other
signs of hepatic failure, Ascites respands to therapy m most
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patients on a regimen whach includes sodium restriction and lim-
tation of water intake to amounts Jost, use of diureties, correction
of anemia, and repair of protem defieits Drastic sodmim restric-
tion prevents reformation of ascites m 80-90 pex cent of patents
Salt poor albumm appears to curtml accumulation of flud in
patients with a normal hemoglobin mass who do not respond to
salt and water restiiction Mimnor cerebral changes are reversible
with treatment, hepatic coma 1s usually refractory. Bleeding from
esophageal varices responds to whole-blood transfusions, balloon
tamponage, and treatment of hemostatic defects in 60 per cent of

100
90

PERCENT| 60

30-
0— .
2 —~—t
AN
Loo, " —J
YEARS 0 % ! 2 3 [ 5
© COMPENSATED CASES  + JAUNDICE v COMA
wASCITES o HEMATENESIS

Fic 31. Survival after onset of major complications in 250 patients with
nutritional curhosts

patients Shock and/or hepatic coma are responsible for death in
patients who do not respond to this regimen. .
Prognosis in patients with hepatic fibrosis due to nutntwnal
deficiency depends upon the severity of the disease and ability to
manmtain a proper therapeutic regimen (20). Slightly more than
one half of patients with hepatic fibrosis die during a 10-year
period, approximately one third expire during the first year of
treatment. Patients with mld fibrosis do not, as a rule, succumb
to their disease. On the other hand, 25 per cent of patients with
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moderate fibrosis and 50 per cent with severe fibrosis die within
a peniod of one year after imtial observation Jaundice, ascites,
hematemess, and mental changes are accompanied by rapid down
hill courses Only 20 per cent of patients with nutritional curhosis
and these chmcal features treated m our clinic were alive at the
end of five years (Fig. 81). Prognosis 1s also poor with marked
abuormalities 1n biochemical Irver function tests, blood clotting
mechamsms, and electrolyte balance

Necrotic Liver

Luver cell necrosis 1s frequently present in patients with nutr-
tional Iner disease Postmortem studies demonstrate a much
hegher meidence of thts morphologic finding than revealed by
needle biopstes Simple necrosis 1s observed in most patients with
fatty liver and usually disappears with appropriate therapy
Hyaline necrosis 15 2 more ommous sign. It is most often seen m
patients with chronic hiver disease after an alcohohe spree (21)
Less commonly, 1t is seen on serial biopsy obtamed dunng in-
patient observation i the absence of alcohohsm and acute dietary
deficiencies

Alcoholism was present in 33 of 38 patients n whom bropsies
showed hyaline necrosis in association with nutritional cirrhosis
m our chimic Most patients had marked clincal and biochermeal
abrormalities, a few showed no climcal evidence of hepatic fail-
ure, and biochemical tests showed only mimor changes Sensonal
changes, g 1 symp and flmd were com-
mon complamts Signs of hepatic insufficiency were present m
most patients and ncluded hepatomegaly, hepatic tenderness,
jaundice, and spider angiomas (Fig 32). Biochemical studies re-
vealed an elevated bilirubm and abnormal protem pattern 1
cach of the patients, bromsulfalen retention m 90 per cent, low
chalesterol esters i 65 per cent, and positive cephalm floccula-
tion in 60 per cent Other la} v findmgs included
Iy pergly cemua, lenkocytosss, and albummuria A white hlood cell
count above 10,000 was present m two thirds of tins group of
patients

As a group, patients with hyahne neciosis respond poorly to
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patients on 4 vegimen which includes sodinm vestriction and lmi-
tation of water mtake to amomnts Yost, use of diurctics, coriection
of anenua, and repair of protein deficits, Drastic sodium restric-
tron prevents reformation of ascites in 80-90 per cent of patients,
Salt poor albumin appears to cwmtail accumulation of fluid in
patients with a normal hemoglobin mass who do not respond to
salt and water restriction Mmor cerebial changes are reversible
with treatment, hepatic coma is usually refractory. Bleedng from
esophageal varices responds to whole-blood transfusions, balleon
tampaonage, and teatment of hemostatie defects in 60 per cent of

70 °\°\
PERCENT| 60 O

or 4o e,
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~
Lo, f \ ) ; -
YEARS © s 1 2 a 4 ]
© COMPENSATED CASES + JAUNDICE ¥ COMA
WASCITES ® HEMATEMESIS
Fie. 31, Survival after onset of major complications in 250 patients with
nutrironat errrhosss,

patients. Shock and, or hepatic coma are responsible for death in
patients who do not respond to this regrmen. -
Prognosss in patients with hepatic fibrosis due to Ilulr'lf'lﬂl)ﬂl
deficieney depends upon the sesenty of the discase and ability to
maintain a proper therapeutic regimen (£0). Slightly more than
one half of patients with hepatic fibrosis die durmg a 10-year
perfod, approsimately one third expire during the first year of
treatment Patients with muld fibrosis do not, as a ruh',. succm.nh
ta their disease, On the other hand, 25 per cent of patients with
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T Study after
Ttal Seconil Fhard 2 mos of
study mqs umlJlJDS“' stucly 1953 treatment

Hepatomegaly 3+ 3+ b+ 3+
Splenomegaly o 0 0 )
Spider angomas 14 1+ 1+ 1+
Icterus I+ q 3+ i+
Flad retetan 1+ o+ 2+ 1+
epatic fetos Q a ] [
Sensomal thanges ® @ Qo 0
Pleevttag esophageal
ranices & o ] o
Brochemical studly
Serum bilwubin
{mg ) 18 as 103 18
Bromsulfalem reten-
tiare {5} a o 22
Serum alkame 1\05-
phatase (B 85 1087 78
Total servm dm!es-
ool {mg ) 232 142 208 46
Chitesterol esters
{mg o) kg i 77 128
Serum albumun
{Gm %) 24 34 17 33
Scmm glabulm
44 14 51 23
(’t‘phnlm Boceutie
Neg 34 34 24
Th\mol tuchudsty
{umts} 20 mnoe 15
Hutolog study
Tibross [} 3+ 3+ I+
Fat 4+ 1+ 2+ o
Regeneration 0 34 2+ 1
Bile staus o [ o Py
Inflammation 1] 24 3+ i+
Necrosis o 0 14 o
Othes o o o a
Fathologic Fatty Woderate  Moderate  Moderate
dirgnazy tner aarrhosts eurhoss curhonis

with hyilne
acerosss
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therapy. Most patients with this lesion have seveie fibrosis with
almost complete dissociation of the hepatic parenchyma from its
blood supply In several mstances, serial needle biopsy has demon-
strated a reversal of hyaline necrosis where architectural changes
were not marked The following case history illustrates the
response to therapy of hyalme necrosis in a patient with moderate
hepatic fibrosis

HEPATOMEGALY
JAUNDICE

SPIDER ANGIOMATA
FLUID ACCUMULATION

SENSORIAL CHANGES

HEPATIC TENDERNESS

SPLENOMEGALY -

24 30 36

|

0 6 12

®

NUMBER OF PATIENTS

| QM [T wormaL

Fic 32 Clmcal abnormalities associated with hyaline necrosis n nutr-
tional errrhosis

Case 9. REsPoNCE 1o TREATMENT 1N PATIENTS WitH HYALINE
NECROSIS AND NUTRITIONAL CIRRHOSIS
Clhincal Features ] B, a 65-year-old male, chronic alcohohe patient
with prolonged dietary inadeq , was hospitalized for a subtotal
gastne resection because of pyloric_obstruction secondary to peptic
ulcer A biopsy showed evidence of fatty liver An attempt was made
to rehabilitate hun  However, he returned to alcohohsm and poor
duetary habits upon discharge from haspital care He was readmutted

in 1952 and 1953




LIVER DISEASE DUE YO NUTRITIONAL DEFICIENCY 217

conditions which may be accompanied by excessive won depost-
tion. In the Jersey City Medical Center, for study purposes, pa~
tients wath excessive hepatic iron have been divided mto three
groups (a) those with an intracellular metabohe abnormality of
the Iner permittmg accumulation of extra liver wron, (b) those
with mcreased absorption of 1ron from the gastromtestinal tract,
and (c) those wath lack of utihization of parenteral iron Each of
these groups includes patients with and without fibrosis and with
and without clmical stigmas of hepatic disease This formulation
15 useful for climeal research

Intracellular Disturbances

Patients with acute Iner damage due to viral hepatitis, heart
failure, and malnutrition, as well as those with fibrosis occurning
with these etiologic mechanisms, sometimes have a visible mcrease
1m iron pigment It has been postulated that intracellular metabohe
changes cause iron to late 1n relation to hendna (6)
Clinical recognitton of increased Iner 1ron due to this mechamsm
1s difficult unless previous biopsies have been performed The
wron 15 distributed i hoth | hymal and reticuloendothelial
cells Serum iron levels and radio-aron absorption are usually
normal although nutritional changes in the mtestinal tract or
pancreas may develop to alter expected findings Treatment con-
sists of measures for the underlying hepatic disease

Hemechromatosis

Increased iron absorption 1s charactenstic of 1diopathue familial
1 is, the cytosid seen in South Africans, and
others with malnutnition (6). Hepatic content of won may in-
crease to 15-20 Gm. (Fig 33). Duagnosis 15 based on radio-iron
uptake studies Unfortunately, vanation m won absorption with
the nutritional state and other factors decreases the specificity
of this test In a positive test, 60-80 per cent of ngested radio-
won may be absorbed (22c)
A diagnosss of hemochromatosis should be suspected m the pres-
ence of Iner fibrosis, dubetes, and excess Iner ron This disease
occurs primeipally 1 men, and is most often scen m the age




216 LIVER DISEASE

METABOLIC DISTURBANCES

Inbom or acquired errors of metabolism involving carbo-
hydrate, protem, fat, and iron are commonly responsible for
hepatic disease. In most mstances, the causattve mechanism is
congenital and often familial These diseases have been observed
in both pediatric and adult medicine but their nataral history has
not been completely worked out.

Iron Storage Disturbances

Excess liver sron is a common metabohic disturbance which is
observed in chronic malnutrition; as a familial disorder, following
numerous blood transfusions, or infusion of saccharated ron; and
as a complication of chronic hemolytic disease, chronic infection,
or ingestion of large quantities of dretary fron. The iron content
of Justologically normal livers ranges from 001~0.03 per cent of
dry weight of tissue (6). Approximately 12.5 per cent of total
body sron (4-5 Gm. ) 15 stored i the liver. The ordinary diet con-
tains about 15 mg of iron, and of this, only 10 per cent or 15 mg
is absorbed daily through the duodenal mucosa, Under the m-
fluence of gaste acidity, ughly insoluble ferric hydrovide is
reduced to more soluble ferrous hydroude. Ingested iron enters
the mucosal cells and combines with apoferrttm, an iron-free
protem to form fermtin, the storage form of iron. Fersitu acts as
a blocking agent to prevent excess won absorption. Ferric
hydrovde 1s reduced and enters the blood stream where it 1s com-
bmed with siderophilin to form a complex in which form it is
transported to the tissues Normally, siderophilin js only one-third
saturated with swon, the normal serum level bemng about 100
¢g./100 ml The total iron binding capacity of protem is about
300 pg (22 )

Ferritin is a brown compound which does not have nll)’}lISiD'
chemical specificity with available 1ron stains. Polymen%ahon of
ferritin presumably leads to larger granules of hemosiderin which
is identified by the Frussian blue reaction.

Numerous classifications have been offered to group the many
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couditions which may be accompamed by excesswe iron depost-
tion In the Jersey City Medical Center, for stindy purposes, pa-
trents with excesstve hepatic ;ron have been drnided inte three
groups. {a) those with an Holar bolse ab Tty of
the lner permitting accumulation of estra hver son, (b) those
with ereased absorption of iron from the gastromtestmal tract,
and {c) those with lack of utilization of parenteral sron Each of
these groups meludes patients with and without flbrosis and with
and without chinscal stigmas of hepatse disease This formulation
is useful for clneal research

intracellular Disturbances

Tatients with acute hiver damage due to vial hepatitis, heart
fadlure, and malnutrition, as well as those with Sbrosss oceurnng
with these etiologi 3 have a vasible merease
iuiron pigment It has been postulated that . tabols
changes eause 1ron to accurmilate i relation to wattochondna (6)
Clinieal recognttion of mereased iver sron due to ths mechanism
1 difficult unless previons biopsies have been performed The
non 15 distubuted s both parenchvmal and reticuloendothelial
cells Serum sron levels and radwaron absorption are wsuath
normal although nutrittonal changes 1 the mtestinal tract or
pancreas may deselop to alter expected findmgs  Treatment con-
sits of measures for the anderlung hepatic disease

Hemochromatosis

Increased won absorption 1 charactenstic of idwopathee famihal
hemoct the ¢ tosd seen m Sauth Afncans, and
others with matmstotion (8) Hlepatic content of won may in-
erease to 15-20 Gm 1Fig 33) Diagrasis is based ou racdioaron
uptake studies Unfortunateh, sanaton m on absorption with
the nutntional state and other factors decreases the speerficity
of this test Tn .« posttne test, 60-80 per cent of ingested radio-
won may be ahsobed 22}

A dragaoa of hemochromatosts should be suspected in the pres-
ence of fuar hluess diabetes, and excess ner ivon, This discase
aceurs prmcsp il m men, and is most often seen in the age
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group 45-55 There 15 an increased amount of iron in the pancreas,
skin, heart, spleen, thyroid, parathyroid, anterior pituitary and
salvary glands Lesser amounts occur m the gastrointestinal and
genuto-urinary tracts. The pancreas is hardened and fibrotic in
90 per cent of patients, iron is deposited in acmar epithelum
fibrous tissue and islands of Langerhans, Lipofuscin is scen in the
blood vessel walls and connective tissues. Skin pigmentation
occurs due to ncreased melanin i the deep layers of the epi-
dermis, and hemosidenn in the corium, Hemosiderosis of the
myocardium occurs m many cases and may predispose to cardiac
disability Mild to severe insulin-resistant diabetes is encountered.
This may be due to pancreatic damage, hepatic msufficiency, or a
combmation of these factors, Hypogonadism resulting from lver
dysfunetion or iron deposition 1n endocrine organs is often present.
Occasionally, hypotension oecurs due to adrenal, hepatic, or myo-
cardial dysfunction secondary to iron deposition, Biochemical liver
function studies reveal no specific disturbance with f1on accumala-
tion but reflect basic functional capacity which may be altered by
many morphologic changes A tgenogram of the ahd
may reveal stippling i the normal hepatic area due to radio-
opacity of the accumulated fron

There 15 no correlation between hepatic won and connective
tissue changes Advanced hemosiderosis may be associated with
httle alteration of conmective tissue, and mild iron accurnulation
may be assoctated with marked hepatic fibrosis Liver biopsies
show iron pred antly m the p hymal cells. However,
Kupffer cells may contain Jarge quantities of iron. Hemofuscin,
an won-free ipachrome, 15 usually present in large quantities
The serum won 1s usually elevated and the iron tolerance test
where 10 mg. of elemental jron is given intravenously shows 2
high DEC/INC ratio m hemochromatosis (above 20). In this
test, a serum iron is measured in the fastmg state, after fve
minutes, and after two hours. The five minute level gives the
total iron binding capacity, the difference between the five mmute
and fasting Tevel is called the increase, and from the five minufc
to the two hour level is called the decrease. The DEC/INC ratio
represents the relative uptake of ron by the tissues (22d).
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Treatment depends on the amount of won present and the
seventy of assoerated Iner dncase Use of mterval phlehotemy
or cheloting agents o reduce vimble bepatic won s accompanied
by smprorement n chmeal and brochermeal abnormahties {23¢)
Tron absorption is controlled by a low wen, high phiosphorus deet
Tha program should be coupled with general therapy for liver
dusease  hueh mcludes agh protein, maderate carbohy drate duet,
and mswhn 1 sufficent guantities 10 control by perglycemia and
ghcosura Death may reselt from dubetic atidosss, masse
gastromtestnal hesmorthage, fepatic cond, supertmposed mice
bons, or prmany Wer cell cancen (24) Progauses i farhy pood
wath the newer techmies for preventing and controling dabetic
Letoss and complications of hepatic discase

Lack of Utitization of Exogenous tron

Excossne destruction of ey tirecs tes w fiemoby e anenas, 1e-
prated blood transfusians. and stiaenons son thezaps caue an
accumnlation of won pigmest w the hupther el (23 Lner celt
won 1 mereased i the respunsible mechansms contmues This
type of process » wsualh vecogmred I Instory  Imnally, bver
Tuopstes show won predommanthy iz the Kupffer celis, but with
Tasge ron orertoads, hemovdeim aleo accumulates w brer celly
Sesum 1rom Jevels, tolerance 0 mtras enows wron and oral radiwe-tron
absorption st Show sastable resuits Tecase of the minence of
the andethong ‘mhuhgu conchition Thos s anenna due to hone
miarsw depresion here wyas tu UO At d wron ahsmphon.lnpur-
Fegre o, and abuamal won folmasie fron deposition other
org s iy Toss wirdespi acd than i hemochromatess There may be
canmg degrees of Top b fhross The seventy of hbrows, fner
gy or spleen s 15 no vatue @ decidmg the mechanism of
Ahaenanal won depostin antess correlated with ather data We
Twe seen seeral patients with advanced hepatie fibrosts who
tone developed non overload 4 a result of hemolist or trans-
Jaaorrs Clima! stigmas as drabetes, by pogonadiom, and other
gy DF VRPN which can be related to hver drvafunctson are

Thew e nom-pecific fmdmgs and soay have wo beanng on the
chislogie pre ey



220 UVER DISEASE

Treatment of excess iron deposition following transfusions ap-
pears to be smportant particularly an individuals who require
prolonged use of transfusions Chelating agents such as cthy lene-
diamine-tetraacetic acad, will permit 1emoval of excess iron {36)
while allowing the patient to profit from a periodic increase 1
circulating hemoglobin mass (23b).

Amino Aciduria

Diseases characterized by arino acidura are often associated
with hepatic 4 patolenticular deg tion (Wilson's
disease) and the Fancom syndrome are the common metabolc
diseases which fall into this category. There are a number of
variants of these conditions which are not accompanied by hves

injury.

Wilson’s Disease

Hepatolenticular degeneration 15 a familial disorder which is
characterized by the triad of basal ganglia degeneration, pig-
mentation of Descemet’s membrane of the hmbus of the comea
(Kayser-Fleischer ring); and hepatic fibrosis. Liver disease as
well as central nervous system changes have been attributed to:
(a) nutntional deficiency secondary to persistent amino acidura;
(b) disturbances in copper metabolism: and {c) an unknown
toxm which causes the d morphologic and biochemical

alterations.
Most students of this disease believe an ervor in copper and/or
ammo acid hohsm is the basic mech ible. It has

T
been suggested that liver damage results from the chronic loss of
amino acids, and copper accumulates in the tissnes due to chela-
tion between the copper and peptide residues (27). A second
school feels the primary abnormality 15 increased absorption and
tissue storage of copper, with secondary injury of the kidney
tubular epithelium causing amino acidura (28). Recently, empha-
sis has been put on the demonstrated fnability of patients to
synthesize coernloplasmin which leads to increased nbsor;?tfon
of copper from the gastrointestinal tract and excess deposition
of copper in the brain, hver, and kidney (29).
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The brain lesions consist of degeneration in the putamen, globus
palhdus, and cavdate nucles, yarying from necrobiosis to atrophy
and cyst formation Nerve cells are replaced by ghal cells 1n many
mstances. Patients may hase fatty hver or varying degrees of
hepatic fibrosis The fibrosis may be diffuse or of the postnecrotic
scarning vanety.

Clinically a di is suspected by the presence of signs of
basal ganglion disease m a patient with evidence of hepatic
disease, The disorder oceurs in both sexes, beginming during
cluldhood or young adulthood Paralysis agitans 1s simulated by
tremulousness, choreic and athetoid movements, rigidity of the
extremities and facial muscles, dysphagia and dysarthria, and
psychic changes The finding of a Kayser-Fleischer ring, which
15 present in chrome phases of the disease, facilitates a diagnosis
Sht lamp study may be required for ats detection

Chnical stigmas vary from no abnormalities to evidence of he-
patic falure incloding icterus, ascites, spider angiomas, hepatic
fetor, and bleed ) 1 vances Bioct 1 Iner funchon
studies establish the presence of hepatic dyvsfunction and provide
an objective baselme to evaluate therapeutic response Results of
Iiver function tests depend upon the histologic severity of the
disease process The presence of ammno aciduria, an elevated
urmary exereton of copper, and a low plasma level of copper 15
suggestive of the disease from a laboratory poimnt of view.

Thcmp) 1s not specific An attempt should be made to de-
crease body copper by reduemg 1ts absorption and by increasing
its exeretion A Tugh protemn diet mncreases amino aciduna and
thereby aecelerates copper loss Potassiwm suifide decreases copper
'ﬂ)sorphon and should be given m doses of 20 mg three times
daly British antelewisite (BAL) causes copper e(m‘ehm\ when
1t s taken in 5-10-day courses cﬁns\shng of 25 mg /Kg. twlcc
daily (29). The improvement in neurologi findings X
with wse of chelatmg agents suggests that the excessine copper m
the Inam is loosely bound and the tesue affimts 15 casily over-
come However, copper depletion used alone does not mmprove
hepatic function  Supportne measures arc necessary to Tepair
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and present further liver damage and to control neurologic symp-
toms

Fanconi‘’s Syndrome

Fanconi’s syndrome is principally a childhood disease which is
charactenzed by hypophosphatemic rickets, renal glyeosuria, and
amno aciduria Tepatse lesions are less frequent in this syndrome
than m Wibson's discase Anatomic studies show characteristic
changes m the kidnev tubules (30) Renal tubvlas dysfunction
leads to a deficient reabsorptian of plosphates, glucose, and
amino acids An assoerated acidosts due to retention of hydrogen
ions lowers the renal threshold for phosphorous. Phosphatutia
causes an mereased loss of calcium and leads to renal richets.
Patients who surwive for Jong periods have hepatic injury which
presumably results from persistent glycosuria and amino aciduria
(31) The liver may be normal, fatty, or fibrotic depending upon
the dnration and seventv of these metabolic defects.

The dagnosis should be suspected m patients wha present
evidence of rickets with or without signs and symptoms of hepatic
disease The diagnows 1 confirmed by demonstrating renal gheo
suna and amino acduria. The serum amma acid Jevel is normal.
Treatment 15 largely supportive Attempts to correlate nutritional
deficiencies and the low serum phosphorus have not been success-
ful

Glyeogen Storage Disease

GI)‘cogvn storage dsease mav mnalve primarily the Iner or
heart, or both of these organs Gargovlism represents a related
metabohe disturbance with a genetically induced defect in the
metahohsm of structural polysaccharides. The hepatic type of
glycogen storage disease w characterized by an enfarged fiver,
retarded developinent, and hypoglycema, It is first evident w
wnfaney or early childhood and ts due to an error in phosphory-
lating ghicose. There » a deficency of ghicose 6-phosphatase
which 1s neeessary for glycogenolyss Large amounts of glycogen
accumulate m the hver parenchyma and the blood sugar is re-
duced to by poglycerme levels The hver and Lidney s are enlarged



LIVER DISEASE DUE TO NUTRITIONAL DEFICIENCY 223

due to accumulation of mtracellular glvcogen The lner cells
appear to be laden with fat, but clear spaces are always mtra-
cellular Best's carmme stam permits histocherical identsfication
of glycogen.

Symptoms ate due to hypoglycema and include tachycardia,
sweating, sensonal changes, or convulsions An enlarged Iner
accompanied by a Jow blood sugar which 15 not altered by
epmephnne or glucagon 15 a suggestne sign The dagnosis 1s
confirmed by demonstrating excess gheogen m a liver biopsy
specimen

Therapy 1s unsatisfactory, although some patients sunnve to
the sccond and third decade with tlis disease In acute phases,
herose measures are necessary A high protemn, hugh carbohydrate,
Tugh vitamun diet, and corticotropim or adrenal steroxds are mdi-
cated Fecdings should be frequent to prevent hypoglycemia
which leads to bram damage or may be fatal if not controlled

Galactosemia

Galactosemia 1s an mbom error ot galactose metabolism char-
acterized by an mability to convert galactose to glucose It occurs
m mfants and 15 accompanied by marhed weight loss, hepato-
megaly, varymg degrees of hepatic fallure, ammo aaduna,
cataracts, and mental deficiency Normally, mgested galactose 1
phosphorylated by galactohmase and ATP, galactose-1-phosphate
15 then converted to glucose-1-phosphate by activity of P-Gal trans-
ferase and Galacto-waldenase Brochemical stadies suggest galac-
tosemia 1s due' to absence of the enzyme P-Gal transferase (32)
Galactose accumulates m the bleod and cawses Iiver enlargement,
amine aciduria, and early death if the condition 15 not recognized
and properly treated Survivors may have persntent lner damage,
mental retardation and cataracts Hepatic lesions consist of fatty
or fibrotse changes m addition to excess gly cogen m parenchymat
cells

The dugnosis of galactosema should be suspected m any m-
funt with gastromtestimal sy mptoms assoctated wath ner enlarge-
wment Spectrophotometne studies are dugnosbie En throestes
from galactosemie subjects meubated with galactose demonstrate
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an accumulation of galactose-phosphate. Galzctose tolerance tests
show marked impamment, much moie than would be evpected
from clinical evidence of hepatie discase, Galactosuria may be
detected by paper chromatography or chemical methods.

Treatment with a lactose and galactose free diet often dramati-
cally relieves the symptoms of galactosemia. Casein digests supple-
mented with sucrose, vitamins, minerals, and water provides
ample nutntion in the acute phase when the det should be
absolutely free of galactose contaming substances. One patient
followed with this defect for a period of five years in our clme
has had no residual defects following control of the acute process
Lipoidosis

The lipoidoses often simulate primary hepatic disease because
of liver mvolvement. Xanth is, the most malady
of this type, may be secondary to chronic iliary obstruction
Xanthomatous diseases may be accompanied by hypercholes-
terolemia or normocholesterolemia (82). I d endogs
production of cholesterol is associated with xanthelasma and
atherosclerosis. There is also an elevated serum cholesterol and
phospholipids, and an increase 8, globulin fraction in the serum.

Essential hyperlipemia (elevation of neutral fats) is usuaily
associated with an enlarged liver and spleen. The characteristic
clinical features of the familial variety of hyperlipemia (essential
hyperhipemia) consist of hepatosplenomegaly, eruptive xan-
thomas, and lipemic retmalis. The xanthomas appear as small
yellow papules noted over the entire surface of the body. Re-
current severe abdomnal pain associated with an elevation of the
serum amylase has been recorded, and was noted in a patient
observed by the author Needle biopsy of the Liver in this patient
showed 1o’ sigmificant abnormality. The interrelationship of dis-
turbed lipid metabolism and pancreatic involvement is not clear,
but it has been suggested that the elevated serum lipid stimulates
the p and is respansible for d symp (33)
The diagnosis of hyperlipemia 15 based on the presence of a mlky
serum 1n the absence of diabetes and pancreatic disease Lipid
studies reveal an clevated total level sometimes reaching 5000
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mg /100 cc. and consisting of increased neutral fat, phospholipids,
and free chol 1 T consists of prolonged use of low
fat diets, sitosterol, or estrogens

Marked hepatic abnormahties occur 1n patients with Letterer-
Siwe's disease, Gaucher’s disease, and Neimann-Pick’s disease,
whereas hepatic changes have been notably absent in patients
with eosmophilic xanthomatous granuloma Hepatic alterations
are due to accumulation of the abnormal hipids m the Liver which
cause compression atrophy. Fatty or fibrotic changes may occur
secondary to nutritional deficiency Diagnosis of these disorders
depends upon ydentification of the abnormal lipid, the presence of
a normal serum cholesterol, and chimical features characteristic of
the disease (34) Treatment is supportive except for eosinophilic
granuloma of a localized variety which is amenable to surgical
extirpation

Two infants with Letterer-Siwe’s disease observed in the Jersey
City Medical Center had marked hepatocellular dysfunction re-
lated to compression of hepatic cells by ipid infiltrates Gaucher’s
disease is notably associated with an enlarged liver and spleen,
hemorrhagic tendencies, lymphadenopathy, and patchy skin pig-

Hepatic mvol may late d p d

hepatic currhosts and is due to accumulation of cerebrosides 1n
Iustioey tes of the reticuloendothehal system The diagnosis is
established by finding Gaucher cells 1n the bone marrow or liver
Niemann-Pick’s disease, which produces a similar ehinical picture,
15 due to an accumulation of spluingomyelin Foam cells cause
enlargement of the liver and distort its lobular pattern n ad-
vanced stages

Amyleidosis

Amloidosis 15 an acquired metabolie disturbance which often
mvohes the Iner. Tt has been classified into a primary and second-
arv vaniety on the basis of etwology, organ location, and affimty
for special stains (35) In prunary amylodosis, there 15 no asso-
cated ctiologie mechamsm which 15 evident, the tongue, skin,
wisocardium, and gastrointestinal tract, and less frcquenlly the
Iner, hadney, aud spleen, are imohed m the process, and there is
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uo affimity for Congo red or 10dine. Secondary amyloidosis occurs
dunng the course of chrome infections and degencrative diseases,
miokes the hiver, kidneys, spleen, and adrenals, and is readily
stamed with Congo red and 1odme This classification 1s unsatis-
factory for pattents wath so-called primary amvloidosis often have
hepatic mvolvement.

In patients with hepatic amyloid, the amyloid is deposited
between the endothehal cells of the smusoids and may cause com-
pression atrophy of the parenchymal cells (Fig. 84). Clinical
features depend upon the presence of other diseases and the
organs mvolved Signs and symptoms of osteomyelitis, tuberculo-
s1s, theumatoid arthntis, and multiple myeloma which are fre-
quently associated with amyloidosis may dommate the clmcal
preture Hepatomegaly, splenomegaly, jaundice, and fluid accumu-
fation are often present and simulate nutritional cirthosis Bio-
chemeal Inver function tests are usually only shghtly deranged,
although they may be markedly abnormal.

Biopsy of the liver, gums, or ladney provides the best method
of demonstratng amyloid The Congo red test, which is positse
with marked hepatic involvement, 1s helpful. Disappearance ot
90 per cent or more of the dye from the serum is indicatine of
amyloid Search for albummuna due to renal involvement and
electrocardiograplic alterations due to myocardial changes is
desirable m establishig the extent of the process

Treatment is usually unsatisfactory where therapy must be
primantly directed to the amyloid Control of mfection or multiple
myeloma appears to forestall progression of the process, and
some mstances causes a regression of amyloid (86).

Porphyria Hepatica

Recent studies by Watson and his associates (87) show that
porphyna most commonly results from an inbom error iny olimg
the regulation of porphyrin metabolism m the lver Hepane
porphyria must be differentiated from porphvna ery thropoietica,
a congental form of the discase first noted in infancy and clmm’c-
tenized by red urine, skin photosensitvity, reddish-brown dis-
coloration of the teeth, and oftentimes splenomegaly and a hemo-
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Btic anemna  Erythrobl: produce il d of
weoporphy e and coproporphyrn, and bone martow study 15,
therefove, diagnostic

Porphyna hepatiea has been dassified mto an internnttent
acute, eutanea tarda, mued and latent types Jetenss is ocea-
swonally present and most patents have abnormal bromsulfalem
exeretion Needle huopsy of the liver shows mcreased amounts of
a precugsar of porphynin i the wiermitent acute fype and ele-
vated Yevels of preformed porphynn s the cutanea tarda group
Porphyra hepatiex must be distmguished from simple porphy-
rmuna noted i chrome hver disease {sec Chapter Three)
Oceanonally patients vath arrthous of the hver will have wmary
porphobihmogen and mcreased wnmany wroporphynn probably
due to Iatent porphyna

A pink to red fuorescence of wnne {nommal, vadsfied. or beated )
under witraviolet bght w tnghty suggestne of porplyna The
hlorof; tuble Ehrhich aldehvde test for porphobil
{(Watson-Schwartzt s & reliable test for porphivnia and along wath
ncreased fevels of unmar nroporphnrm appears to be speafic
for this discase Nevertheless, ot »v deswable to confirm the pres-
ence of porphyon by demonstratmy an abworptian band with
hand spectroscope, masimitin at 560-565 mx Further wdentifica-
tom 15 passible by determmmg meltmg pomts of the meths! esters
or In paper chromatagraphs

Intenmttent acute porphyvria 15 charactenzed by recurrent
severe, coliehy alddonmnal pawm, and neurofogre wigm and symp-
toms The latent form of the discase may become svmptamatie
followmg  admmustration of barhiturates, alechol, or other
chiesmcaly Abdommal pam has heen stirbuted to smonth muscle
spasi and o A ! and psichiatnie disturhances
wictude 3 vanely of syudromes mobang the cortey, v pothatous,
medulla, spual cord, and penpheral nenes: Oecassonalls b per-
temtan 1 promment, wndy, ssmptoms sl wgns of adrenal
msnfficency are the presenting, ehimeal fextures

Porpliyna catanes tarda s Tess common aned . cheractentecd
by shin sematidy Teadig to vesscles and bulkre m areas exposed
to hight heat, or tranma Liver disease mias be present s demon-
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strated by chimeal, biochemical and histologic studies. The cutane-
ous type may be combmed with intermittent acute porphyria
and the symptom complex include abdominal and/or nervous
system manifestations.

Treatment consists of avoiding drugs known to precipitate acute
attacks, and symptomatic measures. Parenteral feedmg and
tracheotomy are often necessary with bulbar paralysis ACTH or
corticosteroids may be valuable if given for a period of five to
seven days. although 1 some instances there is no imp t
with this therapy. Massive doses of prednisone had little effect
on one patient with hepatic porphyria observed in association with
Dr. George Calvy and associates at St. Albans Naval Hospital.
Folic acid, riboftavin, and vitamin Bi: may be helpful. Tetraethyl

followed by splanchni 1y produced an ameliora-
tion of symptoms in one patient with severe abdominal pain (37)-
Chlorpromazine has been very helpful in relieving abdominal
pams in patients studied by the St Albans group
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TOXIPATHIC
LIVER DISEASE

THE DESIGNATION tovipathic is wsed in reference to liver
discase cansed by virses, bacteria, spirochetes, motozon, or
metazony and mtovieation from diugs, chemicals, and heavy
metals. Morphologie lesions depend on ctiology, the quantity of
the mjurying agent, and the ressstance of the host.

The type and location of liver cell necosis is chaacteristic.
T vial heputitis 1t is hmited to localived arcas in its nuld form,
and involves the entire lobule i the fulmmant varicty, Necrosis is
accompanied by mflammation and regencration of liver eells and
v followed by collapse of 1eticular fibers. The parenchyma is
replaced by connective tissue containing filnoblasts and inflam-
matony eells, which may convert a localized process into o dilluse
one, With 1ecovery thete is o spontancous subsidence of activty
in the connective ‘tisue, Aftor regrowth of the Jiver cells, mild
filnatic acactions due to condensation of reticular fibers are not
evident. Simila reactions have been noted also m infections
mononucleosis and brueellosis,

Cholangiolar injury, which oceurs with and without liver cell
necrosis, has reeeived consideralle attention because it man
mimic extihepatie biliay obstruetion. When cholangiolitis is the
principal or only mawmfestation of toripathic Tiver disease,
elinical 1ecoguition is wsually difficult. Tests which measure
exeretory capacity me abnormal whereas those wlich evalnate

232
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metaholic functions are usually normal Biochemical studies may
clinmnate parenchymal disease 1 diagnosis hut their results do not
cistmguish between primary disease of the cholangioles and bile
duct alterations secondary to extrahepatic bihary obstruction
Inttially, only bile stasis 15 evident, subsequently, a pericho-
langolitis may be present This lesion 15 most commonly present
nviral hepatitis, methyl testosterone sensitwvity, arsemcal intovica-
tion, and chlorpromazine sensitivity Continuation of the patho-
loge process eventually causes cholangiolitic cirrhosis

VIRAL INFECTIONS
Viral Hepatitis

Eripeatiorocy

Viral hiepatitis 1s caused by two immunologically distinct agents

sirus “A” ar “TH ™ (1nfe hepatitis} which 1s responsible for
the naturally occurring disease, and virus “B” or *SH ™ (serum
hepatitis) t tted by p 1 ) of hwnan blood or

s products (1) Nerther of these viruses has been recovered
although they are transmuttible by filtrable agents to human
volunteers Viral hepatitis “A” has an tncubation period of three to
erght weeks and 15 duc to oral-mtestinal contamination, although
1t may be spread by injection  Contaminated water and food
supplies have been ble for several epid {2} The

speatfic source of the \irus 15 often obscure m patients seen n
enahan practice, perhaps due to unrecogmezed carmer states (3)
In our studies, a Mitchien worker appeared to be responsible for
transmssion of the disease w a local monasteny, and a pediatric
patient was the source of the virus m nme student nurses

Viral hepatitis “A” usually occurs in cluldren and voung adults,
however, older people also contract the discase OF 155 patients
wath this form of hepatitis sean 1 the Jersev City Medhcal Center,
S, or 32 per cent, were over 40 years of age (Fig 35). Climcal
recogmtion is dufficalt 1 older patients because of the suspicion
of other diveases with a similar chnreal preture The discase is mare
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prevalent m the fall and winter months, the largest number of
patients being observed from October to March (Fig 36}, This
has been attributed to closer contact durmg cold weather, The
sporadic nature of many indwvidual instances of hepatitis and
suggestive hustories i some patsents has led to the sugmeion that
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the mosquito may transmt this disease. Epidemiologic studses
condusted m our chare demonstrate potential spread of viral
hepatitis by this mechamsm but nio evidence has been accrued to
suggest 1t s a common method of dsemination. Gcngmp)}ic
studies corselated with age and season show relative immuanity
1 areas with previonsly high attack rates

Viral hepatis “B” has an incebation period of two to four
months and results from contamination with kiboratory materials
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or the injection of blood or 1ts products Of 29 patrents obsersed
with viral hepatiis “B,” ats source was infusion of plasma or
transfuston of Llood 1n 17, 1ojection of infected blood products or
use of nonsterile needles and syringes m 10, and Iaboratory con-
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g;py)r (Lecvy, Fullowshe and Gorxsst, | Med Soc ‘New [erser, 52 237,
55

tamination i 2. It hay heen suggested a neonatal form ot serum
hepatins results from transmission of the virus through the
placenta of mothers who are sdent caniers (4) Blood gronp
mcompatibrhity has also been hicld responuible for s hepabtn

whicdh is charseterized by large multmucleated grant cclls
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prevalent m the fall and winter months, the Iargest number of
paticuts bemg observed from October to March (Fig. 28). Tha
has been attributed to closer contact duting cold weather, The
sporadhc nature of many mdividual wstances of hepatitis 2nd
suggestve histories i some patients has led to the suspicion that
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the mosquito may transmit this disease Epsdemiclogie stechey
condueted n our chnie demonstsate potential spresd of viral
hepatstis by Hns mechanisu but no evidence has heen acerued to
suggest 1t is a common method of dissemination. Ceographic
studies correlated with age and sesson show relatine immunsty
in arens with previously ngh attack rates,

Viral hepatitis “B” has an smeubation period of ta

a to four
" ial
months and results from wath Fat ;
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MorrroOLOGIC STUDY

Three basic pathologic lesions are encountered in viral hepa-
titis, depending upon the amount and virulence of the virus, the
resistance of the host, and other unknown factors: (a) simple and
eosmophilic coagulative necrosis which involves primanly the
central areas of the liver lobule, (b) massive or autolytic necrosis;
and (c) functional alterations of the cholangioles with or without
pericholangrolitis. A combination of these lesions 1s often present,
Fatty changes, present 1n alcoholics and diabetics, and other pre-
existing lesions make microscopte mterpretation difficult.

In most patients with hepatitis, the hepatic lesion consists of
siple and eosinophilic coagulative necrosis. The Lver cell nucleus
becomes pyknotic and the cytoplasm eosinophilic. A hyaline
mass is formed and extruded into the space of Dissé This process
is accompanied by mtralobular and penportal inflammation which

ists chiefly of mc lear cells with occasional lymphocytes
and eosmophiles (Fig 87 top left). Active regeneration of hver
cells and Kupffer cells 1s noted. Serial study shows a decrease m
these pathologic changes withm 4-6 weeks and return to normal
m two to three months with appropnate therapy (5). In later
stages of viral hepatitis patients with a dietary imbalance have
varying amounts of fat on Iner biopsy.

A fulminant form of viral hepatitis 15 associated with massive
autolytic central necrosis Death occurs in 10-14 days in most
mstances Recognizable hver cells or cords associated wath marked
histiocytic reaction are limited to the periphery of the lobule
(Fig 87 top nght) Bile duct and hver cell regeneration are seen
after the fourth day This type of hepatitis occurred m 0 2 per cent
of American soldiers with the eprdemic form of the disease during
World War II. It seems to develap more often in mndividuals who
are undemounished, 11}, wounded, or fatigued (6a). An epidenuc
which occurred among menopausal women in Holland suggests
an endocrinologac predisposition (6b). No age 1s immune, infants
as well as aged persons have been seen, We have ol)served. 12
patients between the ages of 18 and 63 with fulminant hepatitis,
All except three succumbed to their disease.




TOXIPATHIC LIVER DISEASE 237

A subacute fulmmant form of viral hepatibis 15 associated with
patchy areas of autolytic necrosis and w followed hy fibrosis,
regeneration of liver cells, and bile ducts, Death occurs m 15-60
days or the patient may suruve to develop diffuse fibrosis (Fig
387 hottom left) or postnecrotic scarring (Fig. 37 bottom nght)
(F1g 88). Those who sunvive over long peiods have progressive
inflammation and fibrosis Hepatic fibrosis 1s seen m the more
severe forms of viral hepatitis 1t 15 often due ta collapse of reticular

ZONAL
NECROS1S

COMPLETE RECOVERY
WITH IMMUNITY

CHRONIC ACTIVE HEPATITIS

ACUTE DIFFUSE FIBROSIS

VIRUS
REPATITIS POST NECROTIC SCARRING

MASSIVE
NECROS1S

DEATH
DURATION DAYS ¥EEKS MONTHS YEARS

Fic 33 Chmial cousse of viral hepatitis

fibers following hver cell destruction There may be complete
restitution of the parenchyma when healing occurs and fibrosis 1
no longer evdent on serial hopsy

Case 10 SuBAcuTE FurainanNt HEPATITIS WITH SURVIVAL
Clineal Features VO, a 30-year-old housewife, was admitted with
a cluef complamt of jaundice assocrated with anorewia, abdomumal
fullness, and ease of fatigue Her hustory was negative for exposure to
hepatotoxins and receipt of blood or plasma, 4 regimen of rest m bed,
a Yugh-carbohydrate and high-protemn diet, and suppl 1 vatamins

led to the disappearance of symptoms over the ensuing Bve-month
period
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Anmcteric patients are seen {7), and i the absence of an epdemc,
frequently confuse the physician Patients referred to our ehme
with a presumptive diagnosis of hepatitis without jaundice have
had a vaniety of nonhepatic diseases

The chnical picture 15 altered when viral hepatiis occurs with
other diseases G. mnal, neur Tar, 1 loge, or

tabohe at Tty lting from lwer dysfunction change
the symptoms of the prmary 1llness In our chm, the chief feature
m a diabetic patient was keto-acidosis, a cardiac patient had an
merease n flud retention as the major abnormality, and a patient
with peptic ulcer had an exacerbation of mtestinal symptoms

Promunent neurologic changes and neuropsychuatric pictures
are sometimes seen 1 viral hepatiis Sensorial changes often
accompany severe forms of hepatitis Pathologic studies show
lesions of the central nervous system which account for the
encephaliic picture, cranial nerve involvement, and perpheral
neuntis (8) Neuropsychiatric syndromes may be due to cortical
lesions or represent latent emotional distuibances uncovered by
the hepatitis Severe abdominal pain occasionally occurs during
the course of viral hepatiis and may mmmic an acute surgical
abdomen

Broc1ieMICAL PATTERNS

Biochemical patterns vary m viral hepatitis depending upon
the area of the hepatic lobule mvolved and the seventy of the
pathologic process In most mnstances, the entire lobule 15 affected
and both excretory and metabolic function tests are abnormal
These patterns can reflect the presence of other diseases Anenua,
chronte circulatory congestion and/or malnutrition contribute to
observed abnormalties Marked alterations m protemn patterns
are rarely present High globulin levels are seen with subacute
fulmmant hepatiis Liver function studies m acnte viral hepatitis
show bromsulfalem retention m all patients, elevation of serum
DLilirubin m 90 per cent, positine cephalin flocculation i 85 per
cent, decreased cholestero] esters m 75 per cent, decreased
glycogen storage capatity m 70 per cent, and elevated thymol
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Climeal recogmition of viral hepatitis is posaible fiom the
symptom complex and 15 mded by biochemical hver function
studies and needle biopsy of the Iner, Diagnosis 1s facihtated with
the appearance of icterus and tender hepatomegaly. It 1 often
difficult in the prewctene phase when malaise, weakness, fatng}e,
fever, headache, anotexia, nausea, and vomuting, and sensoria
changes are prowinent. Atspreal features delay recogmition.
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found to have bleedng esophageal varices Icterus returned and she
was treated with transfusions, diet and prednisonc Hemorrhage re-
occurred and two years after orginat onset of jaundice a portacaval
shunt was pesformed The ymtaal portal pressure at the time of surgery
(at the New York Hospital) was 380 mm of water It decreased to

150 mm of water after the procedure

After 4 months  After

Admussionof therapy 2 years
Hepatomegaly 2em 0 °
Splenomegaly 3em 0 3am
Spider angiomas 2+ 1+ a4
Icterus 2+ 0 2+
Flud retention 0 0 o
Hepatic fetor 0 0 0
Sensorual changes 0 0 0
Bleeding esophageal varices 0 o Present
Biochemical study

Serum bilirubin (mg °%) 80 a3 81
Unine bile 4+ Neg
Unne urobilinogen Neg 120
Serum alkaline phosphatase
BU 160 50 89

Bromsulfalem retention (% 41 0
Total serum cholesterol

(mg %) 316 220 116
Cholesterol esters (mg % 138 140 171
Serum albumun (Gm ©,) 33 42 49
Serum globuln {Gm ;) 28 26 24
Cephalm flocculation Neg Neg Neg

Histologic study

Fibrosis 0 24 (Portal)
Fat 0 0
Regeneration o 24
Bile stasis 4+ . o
Infiltration 0 o4
Necrosis 0 0

ther 0 ]

Pathologic Pile stasis Cholangiohtic

diagrosis cirrhosis

Three patients ohseryed with advanced arrhosis which was ac-
compamed by jaundice, hyperphosphatemia, and normal floccula-
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turbidity 1 70 per cent There is a progressive improvement of
biochermical alterations in uncomphicated hepatatis.

Luver cell mjury which does not mnvolve the biliary system
causes anicteric hepatitis (8). The diagnosis of hepatitis without
jaundice depends largely upon biochemical liver function tests It
1s suspected by history of exposure or contact and should be veri-
fied by liver biopsy unless st occurs as a part of an epidemic. When
the virus affects pimanly the biliary system, it produces so-called
cholangiolitic hepatitis (9). Biochemical study shows excretory
abnormalities without metabolic dysfunction Tt 15 difficult to dif-
ferentiate the ensuing syndromes from extrahepatic biliary ob-
struction Clinical and laboratory findings do not provide sufficient
data for diagnosis, and operative intervention with cholangiog-
raphy 15 usually necessary to confirm a diagnosis. We have ob-
served 10 patients with this type of hepatitis Serial biopsy in two
patients with tlis form of hepatitis showed progression to
cholangiolitic curhosis The final chinical picture was characterized
by an enlarged lwver, jaundice, evidence of portal hypertension,
and xanthomas. Biochemical studies showed elevated serum bili-
rubin, high serum alkaline phosphatase, hypercholesterolemia,
normal flocculation tests, and 2 normal protein pattern, Histology
showed pericholangttis mitially, but subsequently there was portal
mflammation, prolferation of bile ducts, pseudolobulation, and
diffuse fibrosis The following case history is illustrative

Case 11. CHOLANGIOLITIC VIRAL HEPATITIS WITH
‘TRANSITION T0 CIRRHOSIS

Chlinical Features AS, a 46 1d h fe, was hospitalized be-
cause of jaundice associated with pruritus and epigastric distress, Three
months before admission, she had recewved transfusions during the
course of 2 1 E revealed jaundice, hey

aly, and splenomegaly Laboratory tests suggested extrahepatic bihary
obstruction, and the patient had an abdominal exploration At laparot-
omy, the gallbladder and biliary tree were normal Subsequent cho-
langlograplie study showed no abnoumuahity Clinical and lahoratory
changes returned to notmal on a regimen of rest, a4 hig}rcnrbnh)df‘ltc‘
moderate-protein, moderate-fat diet, and ACTH The patient remained
asymptomatic for a peniod of one year, when she had melena and was
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and other chrome 1llness complicated by supenimposed hepatitis
Contined obseriation 1s desirable until all stigmas of Liver wnyury
have disappeared Full work responsibilitics should be msttuted
gradually and fatigue avorded for a three-month penod followmng
recovery Early ambulation decreases the tupe required for re-
habilitation (10) Physical exammation and laboratory studies
should be repeated 6 months and agam 12 months sfter recosery
Cntena for cure of viral hepatitis consist of (a) absence of
jaundice, hepatomegaly, and hepatic tenderness, (b) normal brom-
sulfalem excretion and cephalin-cholesterol flocculation tests, and
{c) disappearance of hstologic abnormalities

Chnical relapse may occur spontaneously o1 i patients re-
ceving madequate therapy It 15 occasionallv noted with an
intercurrent 1llness It 15 characterized by the return of clmical
X 1. and hustologic alterations, and 15 most often seen
m patients who exercise excessively or mgest alcohiol n thew
immediate postictersc phase

Epidemiologic measures are necessary to prevent the spread of
viral hepatiis Hospital personnel should be constantly aware of
the hazards of this disease and msure normal hvgiene measures
The need for proper handling of dishes, disposal of feces, and
observation of aseptic technies with contaminated needles and
syrmges cannot be overemphasized Gamma globulin may be
valuable for patients exposed to hepatiis TH (13) Viral hepatitis
SH s difficult to avoud, but its mmdence has been reduced by
avoidng pooled plasma Blood domors should be studied for
evidence of viral hepatitis with biochemcal hver function tests
Patients who have recovered from vnal hepatis should not
serve as blood donors for a period of at least one year after
disappearance of all evidence of Iiver disease

Infectious Mononueleosis

Infectinus mononucleosis 1s accompamed by hepatic changes
smlar to those seen m viral hepatitis Needle biopsy frequently
extubits only shight wflammatory changes but may show smmple
and eosmophihe coagulation necrosis of the liver which 1s 1denti-
fied with that described for viral hepatstis (14) Necrosis 15
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tion tests, had a history suggestive of viral hepatitis However,
most patients with cholangiolitic cirrhosis of this type have no
clear-cut etiologic basis.

THERAPY

The natural course of viral hepatitis varies with age, comph-
cating conditions, and general immunity In most instances, 1ecov-
ery 15 complete within two to three months. Chronic hepatitis with
per: of clinical, bioc} 1 and lustologic changes for six
months to two years has been noted in 10 per cent of older patients
studied m our climic

The standard form of treatment, including rest, an adequate
diet, and general supportive measures as outhned m Chapter 5i,
1s sufficient for mild hepatitis. Bed rest should be encouraged

' ' v B e - steeere b feel
viral

N . . tients
with a mild form of the disease. A high-protein, high-caloric diet1s
indicated Parenteral glucose and fructose should be given to pa-
tients with anorexia or persistence of poor glycogen stores Treat-
ment with a broad spectrum antibiotic and use of adrenal steroids
are helpful m some cases. These drugs should not be employed in
treating the usual form of viral hepatitts swhen recovery oceuts
spontaneously Supplemental Lipotropic agents or testosterone may
be desirable to prevent fatty changes of the hner winch tend to
occur with adrenal stermd therapy (11) Adrenal steroids and
ACTH may 1nduce remissions 1 patients with severe illness, de-
layed recovery or relapse, and m cholangiohtic hepatitis with
prolonged jaundice (12). The response to adrenal sterords gven
1n large doses 15 Hy o High-protein diet, ammo-
nium salts, amino acids, morphune, short-actmng barbiturates, and
other substances which are detoufied or conjugated by the liver
should be avoided in patients who are acutely ill.

Climeal abnormalities due to associated disease states such as
anemia, infections, vitamin deficiencies, and water and electro-
lyte imbalances require treatment. Likewise, attention should be
given to basic therapy for heart failure, diabetes, peptic ulcer,
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latter form, the heart, Iner, and kidney are usually involved
In severe cases a hemoglobmemic nephrosis develops which
may be associated with oliguria, azotemia, anemia, and finally
uremic coma

Extensive acidophilic necrosis of the cytoplasm of the lver
cell 15 noted scattered throughout each lobule, mvolving part
or all of the cytoplasm of mdividual cells and not disturbing the
over-all pattern of the lobules Councilman bodies, which are
vacuolated eosmophilic masses of cytoplasm, are charactenstic.
Inflammatory reaction is mummal The liver lesions reach their
peak about the fifth or sith day of illness after which they
undergo rapid resolution and the kidney changes dommate the
chmical picture

Biochemical hver function studies show an elevated serum
bikrubin In fatal cases hyperbilirubmnemia 1s princzpally due to
an ncrease m one minute bilrubm Hypoprothrombimemia is
constantly present and 15 responsible for the hemorrhage tendency
Routine studies of bleeding time, coagulation tme, platelet
count, and serum fibrinogen are normal The cephalm flocculation
test and thymol turbidity are negative during the first week
of illness Renal lesions are accompanied by elevation of blood
urea and alb 12 Postmortem sp are simmilar to
those encountered mn viral hepatitis (17) Inability to obtamn
senal needle biopsies because of bleeding tendency has prevented
complete understanding of the course of hepatic alterations
m this disease

Clinically, the disease has been divided into a phase of infec-
tion ¢l 1zed by nal p for 72 hours, and
a phase of intoucation consisting of jaundice, hemorrhage, and
albuminuna Jaundice 1s usually mild Hemorrhage may begmn
as epistaas but subsequently marked gastrointestal bleeding
occurs Albuminuna 15 progressive and accompanted by ohguna
and anura during the termmal phases of the disease There 15
a bradycardia which 15 often associated with hypotension and
arthythmia 1Ty pogh cenua, and elevated blood ammno acid lesel,
mncreased blood guamdme, and albummuria are the principal
laboratory findmgs
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accompamed by diffuse infiltration by mononuclear cells, lym-
phocytes,  polymorphonuclear neutroplules, and  cosinophiles
Kupffer cells swell and show mitoses Hepatie abnormaltties elear
within six to eight weeks although they occasionally persist for
as fong as six to eight months after onset. Letbowitz and Brody
observed a patient with mfectious mononucleosis and poor nutri-
tion who subsequently developed hepatic cirrhosis (15).

Hepatomegaly, splenomegaly, and jaundice may be the out-
standing chmeal features of infections mononucleosis. In these
instances, this disease 15 difficult to distinguish from viral hepatitis.
Cervical lympliadenopathy, pharyngitis, atypical lymphocytes,
and a positive heterophile antibody agglutination test are highly
suggestive. However, patients with viral hepatitis may also have
abnormal lymphocytes on peripheral blood smears or an elesated
heterophule agglutination titer.

Biochemical study shows patterns sumilar to viral hepatitis.
In a senes of 20 patients observed 1n our clinic with infectious
mononucleosts not accompanied by hepatomegaly or jaundice,
liver function tests showed an abnormal cephalin flocculation in
80 per cent, elevated thymol turbidity m 70 per cent, and
abnormal bromsulfalemn excretion m 60 per cent, Liver function
tests improved with a decrease m heterophile antibody titer.
An occasfonal patient will have positive cephalin flocculation
and thymol turbidity for several months

Patients with evidence of hepatic mjury 1 infectious mono-
nucleosis require mtensive therapy until clmical, biochemical,
and histologie abnormalities disappear. Treatment consists of a
program simular to that employed for viral hepatitis with ap-
propriate rest, diet, and supportive measures

Yellow Fever

Yellow fever is caused by a hepatotropic virus which produces
o hepatitis charactenized by a prothrombin deficiency and a
hemorrhagic diathesis This disease 15 transmitted by the Acdes
acgypti mosquito or related strams, Its incidence has been re-
duced by mosquito control and vaccination (16) Infected persons
may develop a subclinreal, abortive, or clinieal process. In the
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cholesterol and esters, elevated sernm globuln, and positive
Hocculation tests

Tuberculosts with i olvement of the biiary tract 1s an anatomie
curiosity which 15 confined to the mtrahepatic bile duct area
and adjacent Inver cells (19) The bile ducts may be imolved
by 1etrograde extension from the gastromtestinal tract via the
lymphatics, hematogenous spread through the poital system,
rupture of a caseating Iymph node mto a hile duct, or ascending
cholangitis

A combmation of stieptomvcin, para-ammosalicyhie acid, and
1somazid produces good therapeutic results . hepatic tuber-
calosis (20), Patients exlulnting, hepatomegaly or jaundice should
recene mtensive therapy The following 10utine 15 recommended
during the acute phase of the process

1 Streptomyesn-dihydrostreptomvermn mixture—1 Gm - daly

2 Sodim salt of para-amimosalievhic acid—12 Gm daly m
dwided doses

38 Isoniazid—S mg / Kg of body weight daily

The streptomycin dosage may be reduced to 1 Gm twice
weekly with control of the acute phase

A large sohtary tuberculoma may be resected if appropriate
chematherapy 15 employed before, dunng, and atter surgery

Brucellosis

Although the type and seventv of hepatic changes may vary
with Brucella abortus, Br melitensis and Br sws, each of these
stiams causes Iiver dysfunchion Expeimmental studies by Braude
(21) suggest Brucelle orgamsms mtroduced mto the body are
engulfed by areulating polymorphonuclear leukocytes and Kupf-
fer cells of the hver In turn the Kupffer cclls, contaimng the
orgamsms, aggegate with the epitheliond cells, Iymphocytes,
Tustioevtes, and multnucleated giant cells to form a granuloma
These granulomas are located m the portal or perportal area
and are mdistingwishable from those of sarcordosss, tuberculoss,
syphilss, histoplasmosts, or coceidiodomycosis There 15 usually
a gradual reduction in the size of the granuloma with healing
and st diszppears within a few months without residuum
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Duagnosis 1s established by ssolating o1ganisms from the urme,
or detecting antibodies m the blood with the mouse protection
test and the complement fixation test This disease must be
differentiated from Weil's disease and viral hepatitis, No speaific
therapy 1s available, Preventtve measures include mosquito
control and use of vaccines of attenuated virus

Tuberculosis

Hepatomegaly, jaundice, and abnormal biochemcal liver func-
tion patterns are sometimes present in patients with tuberculosis
(18). A clhimeal diagnosis of tuberculosis of the hver should be
suspected . patients with pulmonary or gastromtestmal tuber-
culosis which 1s accompamed by any of these signs. In most
mstances, hepatic abnormalities are related to nutntional liver
disease Not mfrequently, the alcoholic or diabetic patient with
poor dietary habits will simultaneously develop hepatic disease
and tuberculosts A study of hepatic damage m chronic pulmonary
tuberculosis in 60 patients m Delbi, India, showed abnormal
biomsulfalemn retention m 85 per cent, a positive thymol turhidity
in 75 per cent, and a positive cephalin floceulation in 75 per cent
Needle hiopstes of the Iver were abnormal in 77 per ceut of
59 patients Abnormalities included fatty metamorphosis, necrosis,
regeneration of cells, mfiltration of chronie wflammatory cells,
mmhary tubercles, and amvloid (18b)

A diagnosis of miliary tuberculosis with hepatie involvement
should be entertamed m patients with obscure fever. It 15 ac-
companed by seeding of the Iiver Needle biopsy of the hver
is the best method for dragnosis. Skin tests and sputem and
gastric cultures for tubercle bacilh are helpful adjuncts. Tubercles
are most frequently found m the portal tnad, and the finding
of caseating tubercles with grant cells m this area is dmgnost':c
(Fig 39) Nevertheless, biopsies should be cultured to obtain
bacteriologic proof. This 15 particularly desirable m patients with
2 tuberculoma smee 1t 15 often confused with neoplastic disease

Liver function tests m six patients observed by s with miliary
tubereulosis mvolving the liver revealed shghtly elevated serum
bilirubin, moderate bromsulfalem  retention, decreased serum
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Prolonged sesere Brucella hepatitis may be followed by fibrosis
The relationship of brucellosis to eventual fibrosis 1s not clear,
but a case report by MacCullough and Eisele (22) suggests
that the necrosis and granulomas which accompany the hepatic
disease may be followed by fibroblastic transformation

Hepatic abnormalities are not conspicnous chmeally foe they
are overshadowed by symptoms madent to brucellosis We
have observed three patients with abdomunal pain due to an
enlarged Iner as a major mamfestabon of brucellosis Right
upper quadrant pam suggested acute cholecystiis m two of this
group An enlarged spleen mav be present and occasionally icterus
is noted Liver function tests often show bromsulfalein retention
and positive flocculation tests There is frequently a leukopema

A diagnoss of brucellosis 1s best established by blood culture
and agglutmation studies In the absence of a positive blood
culture, culture of matenal from a liver biopsv may prowvide
bactenologie proof.

Treatment of brucellosts has been successful with broad spec-
trum antihiotics Brucella hepatitis 1s controlled by 025 Gm
of the tetracyclines (Achromyen, Tercamyem) or chlolamphens-
cal four times daly guen for periods of one to two months n
terrupted courses

Typhoidal Hepatitis

Typhoud fever 15 accompanied by biochemical Iner function
alterations in most nstances A study of these tests 1 a series
of 20 patients with typhoud fever m the Jersey City Medical
Center showed hepatocellular changes similar to those seen 1
preumonia and other systeruc infections Rarely, the carrer
state 15 due to chronic ty phoidal hepatitis One long-time carrier
of tiphoid observed m our clime had persistent postine stool
enltures and biochemical evidence of hepatitis despite treatment
with Chloramphenicol and removal of a gallbladder from which
the tvphoid bacillus was cultured

Thete ate usually few chmcal evidences of lepatic disease
m typhoid fever. Occasionally, there 15 Iner enlargement or
jaundice, which may be due to typhoidal hepatitis or a combina-
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Laboratory studies show a marked leukocytosis, an elevated
diaphragm on chest x-ray, and alteration of liver function tests
Serum bihrubmn, bromsulfalem, and alkahne phosphatase are
elevated with and withont bilary obstruction. Cholesterol and
protein patterns are abnormal i most mstances and according
to our observations one half of the patients have posttive floccu-
lation tests

Therapy conssts of a combwation of antihiotics mcludng
penicilln, streptomycm, and broad spectrum antibrotics such
as a tetracyelne (Achromyem or Terramycn) chloramphenicol,
or erythromycm to control sepsis Surgical dramage 15 desirable
when there 15 a large soltary pyogemc abscess of the liver

SPIROCHAETAL INFECTIONS
Syphilis of the Liver

Syphilis of the liver 15 rarely seen m chnieal practice today,
although many older patients with liver disease have unrelated
syphilitic mfections Recogmition of syphils as the cause of
chronic hver disease 15 difficult smce (a} abnormal serum pro-
tein patterns cause false-poslme serologic reactions m many
patients (use of the antitreponermierdal test elimmates this con-
fusion), {b) alcoholic patients with nutntional liver disease
may have late or latent syphihs which may not mvolve the liver,
(e) arsenical therapy for syphilis occasionally produces acute
or chrome liver disease (as a result of arsemical mtoxication or
vural hepatis, SH), (d) obsenned histologic alteratians m
syphilitic hiver disease are not speaific

Hepatic syphilis may be congemtal or acquired (23). The

1 varsety 1s char d by diffuse fibrosis and marked
distortion of the lobular pattern of the hiver, Imitally, small
gummas are found throughout the hver and later coalesce to
form large gummas (Fig 41). Although acquired acute syphiliic
hepatitts may exist, 1t has not been unequivocally demonstrated
In secondary sy philis the nature of encountered hepatic abnormati-
ties 15 alsa not clear. Acquired tertiary syphilis 15 charactenzed
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tion of hepatitts and nutritional liver disease. Biochemical studres
are nonspecific Liver biopsy shows focal necrosis and mflam-
mation, The diagnosis of typhod is established by blood cultures,
stool cultures, and agglutmation studies. Treatment consists of
chloramphenicol, antidirrheal measures, and supportive therapy.
Chloramphenicol should be given in an initial dose of 40 Gm
followed by 2 goi daly until acute symptoms are controlled.
A carnier state should be suspected and cholecystectomy under-
taken on patients who continue to have positive stools after
several periods ot adequate chemotherapy

Pyogenic Liver Abscess

Pyogeme Irver abscesses have heen rare since the advent
of antibtotics Any orgamism may be cultured fiom the abscess
cavity although Eschenichia colt, streptococei, and smph_vlocuccx
are the common agents. OF 14 patients with pyogenic Jiver
abscess observed in our chinie dunng the antibiotic ern, bactero-
logie study revealed Esch coli in 10, Micrococcus pyogenes
m 2, and streptoceccus faccals m 2 Infective organsms
may reach the Irver fronw. (a) the portal vein, (b) the hepatic
artery, (¢} direct extension from the Ridney, gallbladder, stomach,
or subpheme arca, (d) lymphatic spread, (e) eitrahepatic
bibary infection, and (f) trauma In our series of cases, the
abscess was secondary to bihary obstruction in siv patients,
appendicitis 1 three patients, salpigrhis in two patients, divertic-
ulitis m two patients, and subacute bacterial endocarditis in one
pattent Abscesses may be single or multiple. There is necrosis
of hver cells and an mflammatory reaction is adjacent to the
abscess carity on microscoprc exammation (Fig. 40). The abscess
may reach a large size and imolve Ghssnn's capsule It occasfon-
ally ruptures to pioduce an empyema, subphrenic abscess, or
genemhzcd peritonitis

Chills and fever are characteristic chnical findings The Iner
is tender and hepatic enlargement estends upward as well as
subcostally Varving degrees of icterus are found depending upon
the cause and extent of the abscess, Intense icterus is present
when a lnner abscess 1s due to evtrahepatic biliary obstruction.
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Laboratery studies show a marked leukocytosis, an elevated
diaphragm on chest x-ray, and alteration of liver function tests
Serum bilirubin, bromsulfalem, and alkaline phosphatase are
elevated with and without biliary obstruction Cholesterol and
protem patterns are abnormal m most mstances and accordmg
to our observations one half of the patients have positive floccu-
lation tests

Therapy consists of a combwation of antibioties mcluding
pemcillin, streptomyem, and broad spectrum antibiotics such
as a tetracycline {Achromyemn or Terramycn) chloramphemcol,
or erythromycn to control sepsts Surgical dramage 1s desirable
when there 15 a large solitary pyogenic abscess of the Iner

SPIROCHAETAL INFECTIONS
Syphilis of the Liver

Syphilis of the liver 1s rarely seen 1 chimcal practice today,
although many older patents with hver disease have unrelated
yphihtic infections R of syphilis as the cause of
chronic liver disease 15 difficult since (a) abnormal serum pro-
tein patterns cause false-positine serologic reactions m many
patients (use of the antitrep dal test el this con-
fusion), (b) alcoholic patients with nutntional Iner disease
may have late or latent syphilis which may not mvolve the hwer,
(c) arsemical therapy for syphilis occasionally produces acute
or chromie Iver disease (as a result of arsenical mtonication or
viral hepatitis, SH ), (d) observed histologic alteratons m
syphilitic liver disease are not specific

Hepatic syptulis may be congenital or acquired (23) The
cong: 1 variety 15 ch 1zed by diffuse fibrosis and marked
distortion of the lobular pattern of the lver Ttially, small
gummas are found throughout the Iner and later coalesce to
form large gummas (Fig 41). Although acquired acute syphilitic
hepatitis may ewst, 1t has not been unequivocally demonstrated
Tn secondary sy phulis the nature of encomntered he’p.\\\c abnomah-
ties 3 also not clear Acquired tertiary syphilis 15 characterized
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by gummas which may be mucroscopic or large enough to be
scen grasly The gumimas consist of vaseulu and perivascular
cellulu mifiltiation associated with cosmophilic neciosis and
endarterstis Where they heal they contract to form deep scars
A dagnoss of syplilitic Iner disease should be entertained
where there are signs and symptoms of secondary or tertiary
syphibis. Tt should also be considered m patients with positive
serologic tests for syphilis and clinical evidence of liver disease
Clinical stigmas are not specific. With tertiary syphilis there is
.- [

'~
N T *
the possibility of syphils of the hiver and 1s, theretore, we v
valuable single test (24). Serologic tests are not specific because
of frequent false-posttive reactions, but they are useful m fol-
lowmg the course of therapy Both everetory and metabohe
bver dysfunction occurs depending upon the etent and severity
of the process
Treatment consists of 12,000,000 umts of penicillin given
over a 10-day period A repeat course is advisable after several
weeks to determine the infleence of further therapy on quantita-
tive serologic titers Supplementary measures should include
rest, diet, and potassium rodide

Leptospirosis

ptospire icterol hagiae, L canicola, L. scpoe, L
hataviae, L pomona, and L grippotyphosa all produce acute
Iner damage with jaundice (25). These spirochetes are trans-
mtted through the urme of mfected rats, nuce, dogs, cats, pigs,
foes, and horses. The orgamsms Ine in a warm, damp environ-
ment for several days, and contammate men via the skin or
mucous membranes. Weil's disease, which is caused by the
L. icterohacmorthagiae and s the most common disease of this
group, is most often seen 1 muncrs, sewer workers, ﬁs]r cleaners,
and tunnel diggers. L canicola occurs among people in contact

wath infected dogs.
Tn Weil's disease there are varying degrees of hver cell necrosis,
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Inbary stags, and mfammwation, dependmg upon the severty
of the wfection, Necrosis 15 usmalfly zonal but may mvohe the
entise Johule The acute process s fallowed by regeneration of
Iner cells and probferation of Kupffer cells Many other argans
edubnt pathologie changes Necrosis of the comolwied tubules
and mterstitsal snflammation of the Xidneys are charactenstic
Skeletal muscles show vacuolation withun strated muscles, loss
of eellular detatd of nuwscle fbers, and whitration wath histiacytes,
polymorphonucleas Jexhoeytes, and plsma eells Widespread
capiflary damage results m a bleeding tendency which leads to
hemarrhage into the skin, pleura, peritoneam, the gastromtestnat
tract, hidney or adrenals There mav be aw assocuted myo-
cardstrs and menmgtsy

Chcal features depend upon the anatorme focation of lesions,
and the stage of the disease There 15 wsually a sudden onset
of tever, prostration, headache, muscle pam, and comunctisitss
with subsequent development of jruudice and skin hemorrhage
Imbal exammation yeveals an elevated termperature, mvascle
tenderness, and purpura followed by scterus, an enlarged tender
Iner, oligunsa or anur. and signsy of central nervons system
michement During the first week of illuess. Leptospia are
found 1 the blood stream and may be sdentified by dorhfield
esammahor, cultvre, or ammal mwoclation Tnjection of 5 o
of blood mtrapersoneaily nto a young gumea pig perots
a poatie diagnosis The ammal dies after a penod of 10-14
days and antopsy rex eals Leptosprra throughout the fner, hadueys,
and other orgams In the first phase of the diease, there 1w
leubaey tosss, moderate clevation of blood wea, and spemal fwid
pleocstons In the second phase, Leptospisa appear m the urme
Drgarsms may be eultured from the wrme after the tenth dav
of tluess :

Speaific antithodies appear m the serum and reach o duagnosbie
letel of 1300 or more hetween the fourtrenth and twenty-
fiest dav of sllness Dienng this mtenval, laborston shnonmahities

walude an anean, levtonioss, s, aotema, il
abnermal hver function tests
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There are marked variations m the climeal picture. A patient
observed by us had mental changes as the primary clinical
abnormality throughout her illness. A laboratory diagnosis is
based upon Leptospira i the blood or urine, or a high agglutina-
tion titer Needle biopsy of the liver or a muscle biopsy are
helpful adjuncts. Leptospirosis icterol rhagica is differen-
t(mted from other leptospiral diseases by agglutination reactions.

26)

Penicillin and tetracychines (Achromycin and Terramycin}
both seem to favorably mfluence the course of Weil's disease
although they are not specific (27). These agents should be
used in large doses i acutely ill patients, Improvement usnally
begins during the third week of illness and is followed by a
rapid disappearance of climeal and laboratory abnormalities.

AMOEBIASIS

Hepatic complications are noted m approximately 8 per cent
of the patients with amoebiasis, Endamocba histolytica spreads
fiom a focal mfection m the bowel wall via the small radicles
of the portal system and enters the parenchyma of the lver
to produce localized hquefaction necrosis, Sequelae depend upon
the number and virulence of the parasites, and host immunity.
The resulting small lesions coalesce and cause an abscess forma-
tion Subsequently the casity 15 surrounded by a thick capsule
Chronic abscessess contamn a reddish-brown fluid unless they
become secondarily mfected with pyogenic organisms (28)-
Abscesses are usually located in the nght lobe and are solitary
in two thirds of the patients, Occasionally they rupture into
the pleural cavity or abdomen, A thrombosis of the portal vems
also caused by the amochae sometimes occurs.

Recogmtion of amoebic hepatitis may be difficult because l?f
the lack of specific signs and symptoms. Hepatomegaly, hepatic
tendemess, leukocytosis, abnormal liver function tests and labora-
tory evadence of colonic amoebiasis are suggestive Needle biopsy
of the lver is usually normal and this has rmsed the question of
whether the clmrcal syndrome of amoebic hepatitis 15 not d'“c to
non-specific intestinal ulceration (28b). A diagnosis of this disease
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is justifiable when there 1s disappearance of climical and bio-
cherical abnormalities of the ltver with appiopriate chemotherapy
for amoebiasis Critersa for a diagnosts of amoebic Iner abscess
are more defimte

Right upper quadrant pam, chulls, fever, and weight loss i
a patient who has had diarthea are charactenstic complamts
Chest and scapular pamn are often present and may be associated
with congh Physical abnormalities mclude compression tender-
ness of the lver, hepatomegaly, and an elevated night draphragm
Subdiaphragmatic irritahon or rupture of an abscess mto the
plenral cavity cause pulmonary signs and symptoms An x-ray
of the chest shows elevation of the nght diaphragm wiuch 1
sometimes accompanied by a pleural effusion The white blood
cell count may be normal but 1s usually between 15,000 and
20,000 Stools are positive for amoebae mn one half of the cases
The parasite may also be recovered from material aspirated
from the hver The complement fixation test 15 sometimes help-
ful 10 estabhishing a diagnosis Liver function tests are not of
much value They are usually normal but may show an elevated
serum alkaline phosphatase, bromsulfalein retention, or a positive
cephalin flocculaton test

The daff 1 diagnosis mcludes disorders which cause fever
and right upper quadrant pam Empyema of the gallbladder,
subphrenic abscess, metastatic carcinoma to the lver, perme-
phritic abscess, and acute hepatic vem thrombosis may simulate
hwer abscess After establishing a diagnosis of liver abscess, an
equally formidable task consists of deciding whether the abscess
15 pyogemic or amoebic m ongmn Malara and other parasiic
nfestations may be present to complicate the chnical picture
The followmg case hustory ilustrates some of the chnical and
laboratory features of amoebic liver abscess

Case 12 AMOEBIC ABscess oF THE LIveR

Chinical Features CD., a 59-year-old tallor, was hospitabized be-
cause of cough, fever, weakness, weight loss of 40 pounds, drarrhea,
and nervousness He had been treated during the preceding two years
with antithyroid med Physical revealed marhed
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malnutrition, temperature 101°, enlarged tender e, anrcolar fibnl-
lation, and jaundice A chest v-ray showed a nght hydrothoray and
elevated diaphragm on the nght, thoracentesis yiclded 100 ce of straw-
colored flud A climeal diagnosis of 1¢ malignancy was enter-
tamned until a hver biopsy revealed evidence of an abscess Aspiration
ot the lner was then undertaken and 1000 ce, of reddish~brown pus
was removed A complement fixation test was positive for amoebasis
The patient was treated with 1 gm of emetine intramuscularly daily for
10 days followed by a course ot chloroquine and duodnhydm\gqum,
He became asymp ic and all lak 'y and b 1 studies
returned to normal

Admussion 8 whs later 6 mos later

Hepatomegaly 2em 0
Splenomegaly lem 0
Spider angiomas 0 0
Teterus 2+ 0
Flud 1etention 1+ 0
Hepatic fetor 0 0
Sensorsal changes 0 0
Bleeding, esophageal varices 0 0

Biochemucal study N

Serum bilirubm (mg ;) 156 18 06

Total serum cholesterol (mg % 56 17 226

Cholesterol esters (mg ™) 16 123 111

Serum albymin (Gm %) 21 16 42

Seruem globuln (Gm %} 41 46 31

Cephahn flocullation 4+ 3+ 1+

Whte blood cell count 17,200 11,250 8,200

Histologie study

Fibrous 0

Fat 0

Regeneratian 0

Bile stasis 14+

Inflammation 4+

Necrosis 3+

Other 4

Pathologic diagnosis Lnver abscess

'' made by use
> stuches The
methods, has
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been shortened by six weeks Although needle biopsy 1s contramdicated
m suspected Iiver abscess 1t may be a useful tool It was employed on
only 1 (6 per cent) of 15 patients who were proved to have amoebic
liver abscess However, it was used on several patients 1 whom abscess
was suspected, and 3t revealed the presence of another disease

Chloroquine diphosphate m doses of 06 Gm daly for two
days followed by 03 gm daily for 12-19 days 15 the treatment
of chowce If there 1s no response, patients may be given a
tetracychne (Achromycmn or Terramycin) m doses of 250 mg
four times daily or emetme hydrochloride 1 doses of 60 mg
mtiamuscularly each day for 10 days Blood pressure readings
should be obtamed twice dailv, and electrocardiograms ence
weekly m patients recerving emetine

A combmation of chemotherapy and hepatic asprration 1s
necessary mn amoebic Tiver abscess Aspuration may be faciltated
by surgical exploration Closed aspiration 1s sufficient m some
mstances However, where there 1s difficulty in locahizing the
abscess, surgery 1s advisable Chloroquine, administered m the
same dosage as m amoebie hepatitis, 15 the drug of choice m
our experience Good results may also be obtamed with emetne
mn doses of 60 mg daly larly, notwithstand its
myocardial toviesty and potentral development of drug refrac-
torimess Tetracycline derivatives are useful in amoebic abscess
with secondary bactenal infection Aspiration of the lnver should
be performed using the following techme

1 Srre o AspmaTion The pomnt of maumal tenderness 1s the pref
erable area of entry In our expenence, this has most frequently been
between the eighth and tenth interspaces in the postertor axillary line
1f there 15 no specific area of tenderness, the chowce of a site depends
upon the area of greatest dullness or 15 determmed by radiologic
studies A limited expertence suggests the liver scanming techme with
todinated human serum albwmim (see Chapter Three) 1s not helpful
1 localizing amoebic abscess Subcostal aspiration of the hver 15 pref-
erable when enlargement 1s prmerpally mtraahdominal

a
2 Procrours () Infiltrate shin, subentancous tivnes and muscles to

the capsule of the hyer with 147 procane (b) Introduce a 215 or #16
needle and withdraw as much matenal as possible
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Streptokinase-streptodomase may be helpful in liquefying the
evudate n amoebic abscess. This material appeared to be ben-
cficial to a patient with a sinus tract in which drainage stopped
spontancously. In most instances, we have mtroduced emefine
hydrochloride into the abscess cavity at the end of the aspiration

A course of anti-amoebic drugs designed to rid the colon of
cysts of amoebac 1s desiable following control of the hepatic
lesions. Diodoquun is useful for this purpose and should be given
in doses of 063 gm. four times a day for 20 days Chiniofon,
Carbarsone, and the tetracyclines (Terramycin) appear to be
equally effective,

Prognosis is good with early therapy. Among a series of 15
patients treated over a seven year perjod, one with multiple liver
abscesses developed diffuse fibrosis of the hiver, and three died
with uncontrolled abscess formation. Two of these patients re-
cewed surgery for a suspected surgical disease, and one had aJarge
abscess with marked sepsis which was refractory to all medicinal
agents plus aspiration,

RELAPSING FEVER

Relapsing fever may be responsible for jaundice, a hemorthagic
tendency, liver enlargement, and splenomegaly. It is caused b):
Borrelia recurrentis transmitted by the louse and Bor. nocyt
and Bor. duttoni transmitted by the tick. An abrupt onset of
chulls and fever 15 the first manifestation of the disease. The
diagnosis 15 established by demonstrating a spirochetemia during
the early phase of the disease, and positive agglutination of
complement fixation tests later (29). Treatment consists of
1,200,000 units or more of penicillin each day until signs and
symptoms disappear.

METAZOAL INFECTIONS OF THE LIVER

Echinococcosis
Echinococeosis 1s an endemic disease caused by the tapeworm
Tacnia which prod eysts in the Jiver and

other organs. The liver is mvolved in three fourths of the patients
wath this disease. Man becomes infected by contact with dogs,
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sheep, hogs, and cows wfected with ova of the tapeworm.
The ova are ingested by men and burrow through the stomach
wall to enter the portal system and the hver. Hepatic cysts form
and collect fluid whick may become secondarily wfected The
oysts may expand and compress the Iner cells or bile ducts

The appearance of this cystic mass is often the earhest climeat
sign of ech Jaundiwe 55 o Hy present due
to bile durt compression Presentmg symptoms are related to
ruptore of n cyst with signs of an acwte abdomen and an
anaphylactoid reacton.

Routine abdemnal «-rays demonstrate the evst when nts wall
s calesfied The disease should be suspected i patients who
exhubit o cystic mass of the ler and cosmoplaba 1t 15 proven
by fincing scolices m the stools, sputum, or gastric contents
and by skin tests, the complement fivation test, or precipitation
test Sul gection of c Ay avaslable hydatd
find {Casoni reaction) mr a papent with echinococcoss will
produce a wheal which 1 surrounded by an enythematous zone
within 10-20 minutes {30)

Therapy for echinococcons consists of control of symptoms
produced by the cysts The treatment of choice 1s surgical closare
of &ysts after evacuating thewr contents by aspation One per
cent formalm and aleokol may sterihze the remammg cavity and
prevent contamination when complete removal 15 not possible
The disease 35 often so widespread that ths type of therspy
15 only pathative

Schistosomiasis

Sclustosomiasts 15 @ commen dasease found 1 many tropical
areas of the world It has become a frequent medical problem
m the Untted States becawse of the large number of Puerto
Rican imnugrasts. Imvasion of the Iner acowrs m the e csele
of all three species of 5ol taponic
and § hoewatobinm In the natural hustory of these parastes,
their 0va are excreted m the feces (8 mansour. § jpomenm) or
wime (S hacmatobiun) and rupture s water to hberate a
mursaidum which penetrates @ suitable soad Cercara deselop
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after one to two months and leave the snail to penetrate the
skin and enter the lymphatic system of people bathing in con-
taminated water. In the body, they are carried to the capillanies
of the lungs, enter the svstemic circulation, and lodge in the
mesenteric and portal veins Mature worms migrate out of the
liver. Ova of the S. mansom lodge m the colon and rectum,
S. japonicum in the small intestine and rectum, and S. haema-
tobrum in the venous plexus of the bladder and the pelvis.

Schi produce granul lesions in the liver which
may contain an ovum or caleified chitinous material There may
be periportal fibrosis wluch in its severe stage is associated with
calcification of vessels leading to the descriptive term “pipe
stemn cirrhosis 7 This crthosis has been attributed to concomitant
nutritional deficiency (31), and to the end results of continued
oviposthon m portal areas, and the reaction thereto, over a
period of many years

Schistosomiasis is an important factor in the pathogenesis of
hepatic arrhosis in Puerto Rico, being the causative agent n
197 per cent of 112 reparted cases {31b) Bilharzal cirthosis
occurs predommantly between 20 and 40 years of age, and is
associated with a Ingh incidence of esophageal varices and
splenomegaly The young age group 1s attnbuted to the fact the
infection 15 acquired during childhood wlile river bathing, portal
hypertension is related to the distortion of intrahepatic tnibu-
taries of the portal vein which results from the vasculitis and
portal fibrosis following deposition of S. mansoni ova in the
portal vem radicles.

There is httle evidence of hepatic involvement in the carly
stages of schistosomiasis Nausea, vomtmg, diarthea, and ab-
dominal pam donunate the chnical prcture and are accompanied
by chills, fever, a dermatitis, and eosmophilia Subsequently,
one notes an enlarged Iner and spleen, and in some instances,
jaundice and flmd accumulation. Biochemical studies are usually
normal or show shght bromsulfalein retention or positive flaccu-
Jation tests (82). Liver biopsy 1 diagnostic when the specimen
contains whole eggs or fragments of shells. A positive diagnosis

depends upon identification of ova and has to be made usually




TOXIPATHIC LIVER DISEASE 261

Dy bopsy of the rectal mucosa for S mamont and $ aponicum,
and of the bladder mucosa for 8. hacmatobinm. An miradermal
test, complement fixation test, and precipitation test are available
and constitute valuable adjuncts m shilled hands

Therapy consists of stibophen or tartar emetic, both may
be hepatotouc agents Stubophen should be gnen m doses of
15 cc followed by 35 cc the next day and 5 ce. every other
day until 100 ce have been given

Clonorchiasis

Hepatic mvolvement 35 characteristic of clonorchiasts (liver
fluke) (33) Ova of the fluke are mgested by a snarl which
serves as an intenmediate host, After the egg hatches, 1t matures
mto cercanae wluch enter the body of fish and encyst as
metacercanae Cercanae encyst m the duodenum and enter the
bile ducts when the fish 1s caten by man Affected bile ducts
become dilated and their walls thicken 1n response to an mnflam-
matory process This 1s accompanied by an merease 1 pertportal
connectn e tissue and eventually causes bikary fibrosts or eirrhosis

Chinieal features depend upon the severity and longewity of
the infection There 1s usually an eosmoplnla and a leukocytosis
Evidence of hepatic disease includes liver enlargement, jaundice,
and flmd retention Biochemical lver tests show imparrment
of excretory function The diagnosts 15 estabhshed by finding
the ovum 1 the stools or on duodenal drainage. Therapy 1s
not specthe and consists of gnang gentian violet, 006 Gm three
times daily before meals for one month, and repeating the course
after a two-week rest period

Sarcoidosis

Sarcoidosis involves the hiver in a large percentage of patients
Rarely 15 the hepatic lesion of chimcal mmportance Finding the
characteristic Instologae lesion of the Iner facibitates diagnos-
ng Boeck’s sarcond (34) Senal biopsies show parenchymatous
degeneration and an exudatn e reaction followed by appearance
of Tymphocytes, histiocytes, gant cells, and epithchiod eclls
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after one to two months and leave the snail to penetrate the
skin and enter the lymphatic system of people bathing in con-
taminated water In the body, they are carried to the capillaries
of the lungs, enter the systemic circulation, and lodge in the
mesenteric and portal veins Mature worms migrate out of the
liver. Ova of the S mansoni lodge in the colon and rectum,
S. japonicum in the small intestime and rectum, and S. haema-
tobium in the venous plexus of the bladder and the pelvis

produce granul lesions in the liver which
may contain an ovum or caleified chitinous material. There may
be periportal fibrosis which m its severe stage is associated with
calarfication of vessels leading to the descriptive term “pipe
stem cirrhosis.” This eurrhosis has been attributed to concomutant
nutritional deficiency (31), and to the end results of continued
oviposition in portal areas, and the reaction thereto, over &
period of many years

Schistosomiasis 15 an important factor in the pathogenesis of
hepatic cirrhosis 1 Puerto Rico, bemg the causative agent in
197 per cent of 112 reported cases (81b) Bilharzial cirrhosis
occurs predominantly between 20 and 40 years of age, and is
associated with a Tugh incidence of esophageal varices and
splenomegaly. The young age group 1s attributed to the fact the
infection 1s acquired during childhood while river bathing, portal
hypertension 15 related to the distortion of intrahepatic tribu-
tanies of the portal vem which results from the vascuhtis and
portal fibrosis following deposition of S. mansoni ova in the
portal vemn radicles.

There is little evidence of hepatic mvolvement in the early
stages of schistosomiasis Nausea, vomiting, diarrhea, and ab-
dommnal pain dominate the clintcal picture and are accompanied
by clulls, fever, a dermatitis, and cosmophiha. Subsequently,
one notes an enlarged liver and spleen, and in some instances,
jaundice and fluid accumulation, Biochemical studies are usually
normal or show shght bromsulfalemn retention or positive floceu-
lation tests (82) Liver biopsy 1s duagnostic when the specimen
contains whole cggs or fragments of shells. A positne diagnosis
depends upon identification of ova and has to be made usually
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plasmic destruction (35) Hypersensitivity reactions may consist
of an anaphalactoid type of reaction, or produce vascular altera-
tions with secondary hepatic changes (36)

A careful history 1s necessary to differentiate toxic hepatitis
from that caused by viral or other infective agents Climeal find-
ngs depend upon the general status of the patient, the type and
amount of the mjurious agent, and effects of the novious substance
on other organ systems Concomitant renal, central nervous sys-

Table 16 Drugs and Chemucals Reported as Causing Toxiopathic
Laver Disease

Allowen Copper Nitrobenzene
Amanita tovn DDT Para-ammosulfome acid
Antimony Dhethylstall 1 heny b

Arsemie Dilantim sodum (Butazolidin)
Atabrine Dimtrophenol Phenylhvd
Auteomyem Ether Phosphorus

Avertin Favabean Propylthiouracil
Bismuth Fowler's solution Stilbamidine

Carbon disulfide Gold Sulfonamudes

Carbon tetrachlonde  Tanmic acd Svathaln
Chloramphenicol Todoform Terramyer
Chloroform Lead Tetrachlarethane
Chlorpromazine Manganese Tetraodophenothalem
Chromum Mercury Thiouraai

Cinchoph T I

Colchicine Methyl testosterone ~ Urethane

tem, dermatologic, bone marrow, pulmonary, or myocardial lestons
are frequently present to preduce addittonal signs and symptoms
Biochemical study shows fewer abnormalities 1 metabolic tests
than 1 viral hepatitis Morphologic study 1s helpful in the differ-
ential dhagnosis Tovic necrosis 1s associated with fatty changes
and a low grade mesenchymal reaction 1n contradistinction to
mmmum fatty metamorphosis and a marked reticuloendothehal
reachion m viral hepatitis Anatomic criteria are not helpful in
dhagnosis i the healing or fibrotic stage of tovic liver injury.

A complete description of the varnous substances which have
been found to be hepatotovie, or even those with which the author
has had personal expenence would be too lengthy  Accordingly,
the reader is referred to standard texts for detailed description of
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which form a granuloma (Fig. 42). Ginnt cells may show a
dark staining lammnated matenal (Schaumann inclusion body).
Proliferation of fibrous connective tissue occurs in the area of
the granuloma and it could cause distortion of the hepatic
Iobule

Studies of patients i whom pulmonary sarcoidosis is found
on routme chest x-ray often show no clnical, biochemical, or
histologic abnormalities to indicate hepatie mvolvement Moder-
ately advanced sarcordosis may not present clinical evidence of
hepatic mvol . but bioc} 1 tests showed a relatively
high incidence of bromsulfalem retention and serum protein
alterations, and needle biopsy was positive in 80 per cent of
the cases studied by the author in mihtary personnel. In ad-
vanced stages, the liver and spleen are frequently enlarged, and
occastonally jaundice and evidence of portal hypertension are
present Jaundice may be related to hemolysis, hepatocellular
dysfunction, or extrahepatic obstruction from lymph node enlarge-
ment. Biochemical liver function tests demonstrate abnormal
serum protemn patterns, posiive flocculation tests, and brom-
sulfalem retention. Electrophoretic analysis of plasma proteins
shows an elevation of gamma globulin and some elevation of
beta globulin. Alkaline phosphatase is occasionally elevated in
both nonictenic and 1cteric patients, The Nickerson-Kveim test,
needle biopsy of the hver, or biopsy of a lymph node correlated
with clnieal findings provide material for a diagnosis of sarcoidosis
although none of these tests is specific. Treatment consists of
supportive measures. Adrenal steroids are indicated when there
is severe hepatic involvement, although some evidence suggests
corticoid therapy may accelerate hepatic fibrosis.

CHEMICAL INTOXICATIONS

Liver mjury, acote and chronie, is caused hy a vaciety of
chemicals (Table 16) Chemicals cause hver injury through a
direct touic effect or as a yesult of a hypersensitivity reaction.
“Toxicity has been related to mterference with nutntional require-
ments, nactivation of essential enzyme sy stems, and direct proto-
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plasnme destruction (85) Hypersensitivity reactions may consist
of an anaphalactowd type of reaction, or produce vascular altera-
tions with secondary hepatic changes (36).

A careful history 15 necessary to differentiate touie hepatitis
from that caused by viral or other mfective agents Clinical find-
ings depend upon the general status of the patient, the type and
amount of the mjunous agent, and effects of the novious substance
on other organ systems, Concomitant renal, central nervous sys-

Table 16 Drugs and Chemicals Reported as Causing Toviopathic
Liver Disease

Alloxan Copper Nirobenzene
Amanta toan DDT Para-ammosulfome aad
Antmony Diethylstill 1 Phenylbut:
Arsenic Dilantin sodium (Butazolihn)
Atabnine D phenol Phenylhyd:
Aureomycin Ether Phospborus
Avertin Favabean Propvlthiouracil
Bismuth Fowler's solution Sulbamdime
Carbon disulfide Golk Sulfonamdes
Carbon tetrachlonide  Tanme acxd Synthahn
Chloramphenzcol Todoform Terramyct
Chloroform Lead Tetrachlorethane
Chl Mang: T Jophenothal
Chromium Mercury Thiouracil
Cinchoph T o
Colchiame Methyl testosterone  Urethane

tem, dermatologic, bone marrow, pulmonary, or myocardial lesions
are frequently present to produce additional signs and symptoms
Brochenueal study shows fewer abnormalities in metabolic tests
than m viral hepatitis Morphologic study 1s helpful 1n the differ-
ential diagnosis Tovic necrosis 1s assoctated with fatty changes
and a low grade mesenchymal reaction 1 contradistinction to
mmimum fatty metamorphosis and a marked reticuloendothelial
reaction mn viral hepatihs Anatomic criterra are not helpful in
diagnosis 1 the healmg or fibrotic stage of tove hiver mjury.

A complete descniption of the vamons substances winch have
been found to be hepatotoxic, or even those with which the author
has had personal expertence would be too lengthy  Accordingly,
the reader 15 referred to standard texts for detaled description of
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tove effects of most of the agents mentioned m Table 16 Drugs
and wdustnal 3gents which have produced hepatic injury most
frequently m gur erpentence m a large municipal hospital will be
reviewed Ear]y and prompt treatment 15 an impormnt aspect of
control of liver injury due to chemacals Tt 1s necessary to eliminate
contact with the wunons agent, piovide any speerfic antidote
which 15 available, angd give general Supportive measures includ-
ing rest, deet, angd Svimiptomatie tlxempy.

1. Antibacteria] ugents

Sulfonamides produce bver function abnonmalities and focal
whlammation an biopsy m an occasyonal patient. This is usually
accomparmed by other e idence of taxicity, Rarely, hepatie jury
may be the major abuommht}, massive necrosis resulting from a
sensitivity ty pe of reaction {(387). Therapy consists of stopping the
sulfonamide and ndmznis(ering adrenal steroids,

Tetracy chne dernatiyes gwen x'ntmvcnuusl_\' may cause jaun-
dice, hepatumegnl_\', hver function abnormalines, and fatty vacuo-
lation on biopsy {38). The hepatotonie effect of these drugs
appears to be related to 5 chemical effect although they may canse
injury by mterfering with some essential metabolie pracess,
Despite reported it effects of these antibiotics 1t is desitable to
use them sy treating patients with ses g0 Hiver failure, as indicated
i Chapter §

Isontazid, bard-amumosalieyhe acid, apd Pyrazinamide have
cach produced hepatic dysfunction, jaundice, and hcpﬂmmcgﬂl}’
when emploved 1w the chemothempy of tuberculoss, Hepatie
inpury aceurs m 8 per cent of patients receiving a daily dose of
40 mg. Kg. of pyrazinamude and may cause death (89). When
these drugs are used st 15 necessary to consider viral hepatitss
and tabereufous involvement of the Iver in the differential diag-
nosss. Therapy consists of thhdm\vlug the drug and providg
supportive measures

Arsenteal intovication results from oral o mtras enons arseme
preparations (40}, The most common chronic Iney injury oceuns
in patients who hare recenved arsenicals for sy plalis. Oral arseni-



TOXIPATHIC LIVER DISEASE 265

cals Tave led to fatty Iiver and cirhosts Intravenous arsenrcals
produce iolangiolar o1 duffuse hiepatitis, erther of which may be
followed by hepatic fibiosis Decsion that arsemcals are re-
sponsible fo1 a hepatic lesion 1s difficult. The possibility of nutri-
tional lwer mjury 15 present, and viral hepatitis may be responsible
for the observed hepatic lesion following wtravenous arsenical
therapy Diagnosis 1s suggested by clinical evidence of arseme
toxieity such as cxfolative dermatitis, skin pigmentation, and
nasal septal perforation There 15 an increased excretion of arsenic
m the urme, the normal value bemg 0017 mg 100 cc of urme
Treatment 1n the acute phase of arseme mtovication consists of
BAL The drug should be given cautiously because of 1ts hepato-
tovie potentral In chrome iver mjury, treatment 1s supportive

2. Sedatives

Barlaturates may, rarely, cause Inver dysfunction m patients
who develop a hypersensitivity to them Frank hepatitis with
jaundice, an enlarged liver, abnormal function tests, and necrosis
of Irver cells has been reported (41)

All of the available antiepileptic drugs have been noted to be
hepatotoue m mdwidual patients Phenurone causes hepatitis in
2 per cent of patients, and 1 mamy nstances produces a fatal
reaction (42) Hepatic dysfunction 15 2 rare complicatton of
Tridione therapy (43), and 1t 1s even less common m patents
1ecerving Dilantin and Mesantom

Chlorp occ Iy produces a chol lar hepati

1 1zed by hep ly, jaundice, pred 1

of excretory Iver function tests, and bile stasis with spottly in-
flammatoy cells m the Liver lobules on lustologic study (44).
Symptoms include pruritis, nausea, vomiting, diarrhea, fever,
malise, and/or werght loss Brochemical studies show an elevated
serum hilirubm, d alkaline phospt hyperchol -
lema, bromsulfalemn 1etention, and normal flocculation tests,
protemn patterns, and cholesterol esters Needle biopsy shows bile
plugs m bibiary canalicul, parenchymal cell pigment, and no sig-
nificant mfammation Clinieal features usually ccgur while the
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patient 15 recewing the drug but may develop after it has been
discontued  Therapy consists of withdrawal of the offending
agent and use of corticotropm or adrenal steroids,

3. Antiarthritic drugs

Cmnchophen s notably hepatovic and side reactions have led to
its discontmuation as a soutme mensure for arthntis. Hepatic
damage ss usually noted after several weeks or months of treats
ment There 15 wsually fanly extensive of p hyrmal
cells with varying degrees of mftammation (43). Gold therapy is
occasnionally comphcated by a hepatitis which has been atinbuted
to @ virus. We have observed patients with hepatitis who received
gold for rheumatoid arthnitis, where autoclaved syninges were
used for the njected materials and there was no suggestion of
esposure to viral hepatihs. Sunilar necrosis of the hver has oc-
curred m patients with arthntis treated with phenylbutazone
(46}, Varymg chmeal and ochenucal abnormalities ave present.
Therapy consists of withdrawal of the cinchophen, gold, or buta-
zohdm, and of admimstration of supportive measures.

4, Anesthetic agents

Al anesthetic agents causa minor changes in lver function tests
{47) and st 15 therefore necessary to select those which are least
hepatotovic when patients wath hver disease are subjected to
surgery Chloroform s the most tovic of the clinmeally used anes-
theties It causes centridobular with an infl
reaction wiich may be followed by fibrosis. Tribromethanol,
diethy] ether, divinyl ether, and cyclopropane miay produce sig-
mificant brwchemical hver funchion alterations

5. Miscellaneous drugs

Many other drugs cause hepatic damage in man, Patlents re-
ceiving antithyroid drugsemth acal {48), propylthi 1 (492,
or tapazole (50)—occanonally develop a hepatitis which is
similar to that seen in chlorpromazine therapy. Methyltestosterone
also produces a cholangolar type of hepatstis with clinical, b}'m
chemeal, and histologie features suggesting obstructive jaundice




TOXIPATHIC LIVER DISEASE 267

(51) Urethane {52), atabune (53), and duutrophenol (51) are
other potentrally hepatotoic drugs which are widely used in
chnical practice,

6. Industrial agents

Acadental or mdustrial contact with carbon tetrachloride,

phosphorous, tetrachlorethane, L arsme, trinitro-
toluene, D D T, naphthalene, beryllium, and manv other agents
cause chmeal, bioct 1, and hustol d of hver

disease Of this group carbon tetrachloride has been the most
common cause of touie hiver mjury 1n our evpenence Toucity
occurs most often when 1t 1s used as a solvent or cleanmg flud
n an mmproperly ventitated area (53) Carbon tetrachloride pro-
duces hepatic and renal lesions The liver lesion 15 characterized
by centnlobular necrosis which 15 accompanied by fatty meta-
morphosis Diffuse hepatic fibrosis may develop m patients who
do not succumb to the acute process The kidnev lesion consists
of tubular necrosts and 1s otten the major pathologte abnormality
Jaundice, hepatomegalv, hematuria, ohiguna, and anema are the
cluef chmeal abnormalities Laboratorv studies show moderate
to severe Iner functional changes and chemical charactenstics
of renal insufficiency  Therapy consists of supportive and sympto-
matic measures Little can be done to alter the progressive down-
Iull course m the presence of severe hepatic or renal mjury

Intravenous methionine, advocated by some, has not been
benefical m our expenience It 1 necessary to 1ecogmze and
promptly treat serum potassium disturbances m patients with
progressive renal fulure Intravenous glucose and calcum may
be helpful m control of In perhalemia Artificial dialysis mav also
be necessary Acidenma should be treated with sedium salts where
there 13 a low total circulating sodium

Bervlliosis may be accompamed by centrilobular necross,
granulomatosis, and/or fatty metamorphosis, all of which con-
tubute to fbroblastic transformation of the hver (36) Tetra-
chlorethane produces necrosis and fatty changes of the Iner
which are frequently associated with renal alterations Phos-
phorus causes a severe degree of necrosis which is usually fatal
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patient is receiving the drug but may develop after it has been
discontmued. Therapy consists of withdrawal of the offending
agent and use of corticotropin or adrenal steroids,

3. Antiarthritic drugs

Cinchophen 15 notably hepatoxtc and side reactions have led to
its discontinuation as a routine measure for arthritis. Hepatic
damage is usually noted after several weeks or months of treat-
ment There is usnally faurly extensive necrosis of parenchymal
cells with varying degrees of inflammation (45). Gold therapy is
occasionally complicated by a hepatitis which has been attributed
to a virus We have observed patients with hepatitis who received
gold for rheumatoid arthritis, where autoclaved syringes were
used for the mjected materials and there was no suggestion of
exposure to viral hepatitis Similar necrosis of the liver has oc-
curred mn patients with arthutis treated with phenylbutazone
(46). Varying clmical and biochemical abnormalities are present.
Therapy consists of withdrawal of the cinchophen, gold, or buta-
zohdin, and of admmistration of supportive measures.

4. Anesthetic agents

All anesthetic agents cause mmor changes in liver function tests
(47) and 1t 1s therefore necessary to select those which are least
hepatotoxic when patients with liver disease are subjected to
surgery Chloroform 1s the most toxic of the clinically used anes-
theties It causes centrilobular necrosis with an mflammatory
reaction which may be followed by fibrosts, Tribromethanol,
diethyl ether, dvmyl ether, and cyclopropane may produce sig-
nificant biochemical liver function alterations

5. Miscellaneous drugs
Many other drugs cause hepatic damage in man Patients re-
. RS e 14 Tehinuracl (49),
which 1s
' ‘tosterone
also produces a cholangiolar type of hepatitis with clinical, bio-
chermcal, and histologic features suggesting obstructive jaundice
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(57). DDT (58), napthalene (59), and TNT (60) may produce
necrosts, fatty change, and mflammation of the ler with vary-
mg clineal and brochemical abnormalities

MUSHROOM POISONING

Amanita phallowdes produces phalhn which causes hemolysis,
and amamto-toun which causes necrosis and fatty vacuolation of
Inver cells Massive hepatic necrosis leading to an early demise
characterizes a large number of cases of ingestion of mushrooms
contaming this poison (61) Gastromtestinal symptoms are fol-
lowed by jaundice, hepatomegaly, splenomegaly, and signs of
renal and central nervous system mjury The liver lesion may be
followed by fibrosis but 1t usually heals without residium

ECLAMPSIA

Eclampsia 1s frequently associated with peripheral hemorrhagic
necrosts of liver lobules. Varving amounts of fat may be present
The cause of the lesion 1s not known but 1t is presumably related
to vasculm alterations which charactenize toxema of pregnancy.
Studies by Dr Nicholas Alter at the Margaret Hague Matermty
Hospital in Jersey City have shown the lesion to be frequently
absent ; proven mstances of this disease. Clinical evaluation may
reveal jaundice, hepatomegaly, and lver function changes Viral
hepatitis, nutritional Irver disease, and tovic hepatitis must be con-
sidered i the differential diagnosis,
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THE LIVER
IN CIRCULATORY
DISTURBANCES

CIRCULATORY congestion or anowa senously interferes wath
Iver cell function by alterng normal oxygen uptahe Oxygen
must be supplied to the parenchymal cells at a sufficiently high
tension Low levels of oxygen saturation of hepatic venous blood
leads to very Iow oxygen tensions in the centrilobular cells of the
lver, Minor degrees of anowia are accompanied by vacuolation
of the liver cells, and moderate to severe anova produces central
necrosis It has been suggested that mterference with oxygenation
1s the common denomnator tesponsible for all necrosis of Iiver
cells {1). Swelling of parenchymal cells causes 1schemia in acute
hver myury, and architectural distortion of the hepatic lobule
leads to circulatory disturbances in chronic hepatie disease

Passive Congestion and lts Sequelae

Reconstraction of the events leading to hepatic abnormalities
i congestis e heart faslure has been difficult because of mability to
obtan long-term follow-up studies m most patients with chronic
cireulatory congestion (Fig 43) Rught sided heart farlure 1s char-

273
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acterized by passive congestion which is accompanied by serous
exndation m the space of Dissé (Fig 44 top left} Necrosis of
centnlobular eells deselops wath severe anoxia (Fig. 44 top nght}.
If this lesson heals, there 15 condensation of the reticular stroma,
and recwrrent episodes of congestive falure lead to pericentsal
vem fibrosis (Fig 44 bottom) (2).

The seventy of congestive heart failure and previous dietary
habts are important determunants of anatemic changes Histologic
alterations cannot be related to the type of heart disease, heart

REPAYIC VEIN
HEPATIC VESSEL cwewsy { PORTAL VEIN
PASSIVE CONGESTION OCCLUSTON HEPATIC ARTERY

LIVER CELL FSCHEMIA mmwenmmd RECOVERY

¥ RECOVERY
LIVER CELL NECROSIS
\)DEAT"

INFLAMMATORY REACTION

- LODAR ATROPHY

FIAROBLASTIC TRANSFORMATION
TS nrrsuse FINROSIS

Fro 43 Cuculatory factors 1 evolution of chrome hiver smjury

size, electrocardiographic findmgs, or presence of arthy lhn}m
Hepatic blood flow as d by the b ifalem extraction
method 15 reduced 1n chronic areulatory congestion (3). Ever-
cise causes a further reduction m hepatic blood flow and a marked
increase of hepatic oxygen A-V difference. This results in asen
Jow ovygen saturation of hepatic venous blood and contributes
to functional and morphologic abnormahties (4).

The following case history ustrates chnical, biochemical, and
Iustologic changes which occur with congestive heart farlure.
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Case 13 Diviroesrnt or CrNigiorurAr Frsrosts v Cincu-
raTory CONGESTION

Clinical Features AK, a 49-year-old laborer, was hospitalized for
dyspnea and ankle edema Exammation revealed rheumatic heart
disease with an enlarged heart, mitral stenosss, and auncular fibril-
laton His liver was enlarged 6 cm below the costal margin On a
regimen of rest, digitoxn, sodium restriction, and mercurial diuretics,
flurd retention disapp d but tender hep galy persisted The
patient was mamtamed on a cardiac regimen but had repeated bouts
of lung edema Restudy one year later showed marked cyanosis,
dyspnea, nght upper quadrant pain, and an enlarged liver 7 em below
the costal margim The cardiac findings were not changed

Inal st

dy 1 year later

Brochemical study

Serum bilirabm (mg %) 26 238
Bromsulfalen (%) 185 235
Total serum cholesterol (mg %) 144 182
Cholesterol estcrs (mg ) 101 92
Serum albumm (Gm 397 30
Serum globulin (Gm @) 42 49
Cephalin floceulation Neg a4
Thymol turbidaty {(wmts) 30 30
Hutologic study
Fibrosis 0 1+
Fat 0 o
Regeneration 1+ 1+
Bile stasrs 0 0
Infiltration 0 1+
Necrosis 0 [}
Other (congestion) 3+ 3+

Morphologic study of the lner m heart fallure shows yvarving
degrees of congestion of the sinusords Mild to moderate conges-
tion 15 not 2ccompanied by cellular changes, and stigmas of heart
failure may be absent on lustologie study, for much of the blood 1s
pressed out by the needle biopsy teehnic Scleross of the hepatic
vessels results from wtrahepatic bupertension w patients with
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biliubsi in 40 pes cent, a positne cephalin floceulation m 87 per
cent, elevated serom globulin m 33 per cent, low cholesterol
esters m 21 per cent, and an clevated alkalme phosphatase m 17
per cent, There was often no comelation between climcal, bio-
chemical, and histologic fndings. The lack of correlation of bio-
chemical tests and bistology suggests the Iatter 15 not responsible
for ahserved hver function changes (8)

‘THERAPEUTIC ASPECTS

1t 15 not possile to predict therapentic responses from hepatic
studses w congestne heart failure, although hepatic changes
aie raprdly altered wath impros ement of circulators congestion in
maost patients, Hepatic tend hepatomegals, and spl

aly disappear, the bromsulfalem, gl.\‘cogen storage, prathrombm
time, and cholesterol esters improve with cardiac compensation,
almormalities of serum protem, cephalin floceulation, thymel
turbsdity, and serum alkaline phosphatase often remam, howeser
The nseal therapeutic regimen mcluding rest, digitahization,
sodum restniction, and the use of diureties 1 effective The follow-
mg case Justory Mustrates the miluence of therapy on chzeal,
biochemceal, und stologre changes m the Iner m acute hemt
fature

Cast. 14 EPFFCTs OF TREATMENT ON HEPATIC ABNORMALITIES 1N
Conerstivy Heant Fanene

Clmeal Features RE, 2 36-vear-old laborer, was hospitahized he-
<ause of severe dyspnea associated with substernal pam Physical v
amunation resealed rheumatic heart disease, an enlarged heart, regular
staus tacly cardia, matral stenosis and msofficiency, aortic stenoss and
wsnfiacncy: Phy sical signs on admission nicladed orthapnea. oy anasis
neck vem distention, prkmonary congestion, and ankle edems The
hner way palpable 6 em below the nght costal margn

The pattent was gnen a regimen of hed rest 4500 my socuun diet,
wercunal direties, flunt ad bintam and digtats Witk 10 days ol

of the chmcal and Tthoratory evidences of heart Faluee bl dise
appeared
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Tong-standing nght sided heart failure. Central vems appear
dilated and their walls are thickened. Sinula changes me noted
m hepatic vems and capillaries (5). Cential necrosis 1s chatac-
terized by absence of cells m the centrilobular area {6). Fibrosis
may be mild, moderate, o severe and 1s at first locahized to the
central area of the lobule. Modeiate and severe fibrosis are ac-
compamed by 1evasculanization of the connective tissue stroma
Rarely diffuse angiomatous changes (peliosts hepatitis) are en-
countered secondary to prolonged passive congestion.

CLINICAL ABNORMALITIES

Climeal evaluation of 75 patients with congestive heart farhure
revealed hepatomegaly n 71 (95 per cent), jaundice in 16 (21
per cent), splenomegaly m 9 (12 per cent), and hepatic pain
8 (11 per cent) The type of heart disease and duration of heart
faillure could not be corrclated with signs and symptoms (2b).
However, jaundice and hepatic pan wese related to the severity
and acutty of crculatory congestion An attempt has been made
to explan the mechanism of encountered clinical abnormalities
Icterus appears to be due to hepatocellular changes, although
pulmonary mfarction may be contributory, Ascites and peripheral
edema are correlated with anatomic changes and the level of
scrum albumm Severe degrees of fibrosis and/o1 hypoalbumt-
nemia are consistently accompanied by abnormal ffuid retention
Splenic congestion, embolization to the spleen, or thromboss of
the splemc vem may be respousible for splenomegaly in heart
farlure Tlepatic pain and tenderness result from distention of the
hepatic capsule by an engorged liver,

BrocieMicat, CitaNces

Liver function tests aie related to the severity of the heart
failure (7). Serum protem alterations have been un’lfonnl} present
in our studies, Poor carbohydrate storage occurred m 93 per cent
of the patients studied, prothrombun deficiency in 90 per cenb
abnormal bromsulfalem retention n 78 per cent, elevated serum
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bilirubm in 40 per cent, a posttise cephalin floceulation m 37 per
cent, clevated serum globulin m 85 per cent, low cholesterol
esters m 21 per cent, and an elevated alkalme phosphatase m 17
per cent There was often no correlation between clincal, bio-
chemical, and histologic findings The lack of correlation of o-
chemical tests and histology suggests the latter 1s not responsible
for observed Iner function changes (8)

‘THERAPEUTIC ASPECTS

It 15 not possible to predict therapeutic responses from hepatse
studies m congestne heart farlure, although hepatic changes
are rapidly altered with 1mpros ement of circulatory congestion n
most patients Hepatic tenderness, hepatomegals, and splenomeg-
aly disappear, the bromsulfalem, glycogen storage, prothrombin
time, and cholesterol esters improve with cardiac compensation
abnormalities of serum protemn, cephaln floceulation, thymol
turbidity, and serum alkaline phosphatase often remain, however
The usual therapeutic regumen mcluding rest, digitalization,
sodinm restriction, and the use of diuretics 1s effective The follow-
mg case Iustory illustrates the mfluence of therapy on clmeal.
biochemical, and histologic changes m the Iner m acute heart
failure

Case 14 ErrEcTs OF TREATMENT ON HEPATIC ABNOBMALITIES IN
CoxcesTive HEART FAILURE

Chnical Features RE, a 36-year-old laborer, was hospitahized be-
cause of severe dyspnea associated with substernal pain Physical ex-
amination revealed rheumatic heart disease, an enlarged heart, regular
sinus tachycardia, nutral stenosis and msufficiency, aortic stenosis and
msufficiency Physical signs on admussion mcluded orthopnea, cyanosis,
neck vemn distention, pulmonary congestion, and ankle cdema The
liser was palpable 6 em below the nght costal margin

The patient was given a regimen of bed rest, a 500 mg sodum diet,
mercurtal diretics, flud ad bbitam and digitalss Within 10 davs alt
of the dmcal and laboratory evidences of heat fulwe had dis-
appeared
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long-standing right sided heart failme. Central vems appear
dilated and their walls are thickened, Similar changes ate noted
n hepatic vems and capillanes (5) Central necrosis is charac-
tenzed by absence of cells in the centrilobular area (6), Fibrosis
may be mild, moderate, or severe and 1s at first localized to the
central area of the lobule. Moderate and severe fibrosis are ac-
companted by revascularzation of the connective tissue stroma
Rarely diffuse angiomatous changes (peliosis hepatitis) are en-
countered secondary to prolonged passive congestion.

CrINICAL ABNORMALITIES

Clirucal evaluation of 75 patients with congestive heart failure
revealed hepatomegaly 1 71 (95 per cent), jaundice in 16 (21
per cent), splenomegaly in © (12 per cent), and hepatic pam in
8 (11 per cent) The type of heart disease and duration of heart
falme could not be comelated with signs and symptoms (2b).
However, jaundice and hepatic pamn were related to the seventy
and acuity of cirenlatory congestion An attempt has been made
to explain the mechanism of encountered clinical abnormalities
Icterus appears to be due to hepatocellular changes, although
pulmonary infarction may be contubutory Ascites and peripheral
edema are correlated with anatomic changes and the level of
serum albumin Severe degrees of fibrosis and/or hypoa]buml-
nemua are consustently accompaned by abnormal find retention
Splenic congestion, embolization to the spleen, or thrombosts of
the splenic vem may be responsible for splenomegaly n heart
fulure Hepatic pam and tenderness result from distention of the
hepatic capsule by an engorged liver

BrocHEMICAL CHANGES

Lnver function tests are related to the seventy of the heart
falure (7) Serum protem alterations have been umtformly present
in our studies Poor cabohydrate storage occurred in 93 per cent
of the patients studied, prothrombin deficiency in 90 per cent,
abnormal bromsulfalein retention m 78 per cent, elevated serum
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The assocation of flud 1ctention and primary Iner disease sug-
gests that alterations m hepatic crenlation (3), function (7).
and lustology (9) may contribute to chronic enculatory conges-
tion. Nenhepatic factors such as renal dysfunction, mfection, and
marked cardiac impairment are often responsible for resistance
to treatment Refractormess may be attributed to hepatic abnor-
malties m 10-15 per cent of patients Treatment of hepatic
changes which are secondary to passive congestion or poor nutri-
tion requires special measures The functional and lustologie
changes m the hver furmsh a basis for comective therapy Im-
provement of cardiae function and mamtenance of dwresis are
both necessary. These patients may have two factors related to
their hiver dysfunction which the therapist can improve poor
water tolerance and hypoalburmnemma, Restriction of fld mtake
15 desirable with a demonstrated water mntolerance Infusion of
salt-poor albumin may be helpful m selected patients with per-
sistently low serum protein In most mstances, correction of a
serum albumm deficit will promote diuests The antidiresss ac-
company g 1ts admimstration 1s ats ehiet drawback However
unless a s;gnificant serum albumin deficit 15 corrected, 1t 1s not
possthle to assign refractoress to other causes

Patients with jaundice associated with congestive heaxt failure
should be suspected of having centrilobular necrosis secondary to
prolonged oxygen desaturation of blood 1 the hepatic venous
system Careful search should be made for other mechanisms such
as pulmonary ifarction, viral hepatitss, or bilary obstruction
which may he contributory It 1s desirable to employ a regimen
of continuous oxygen and antibiotics i addition to usual thera-
peutic measures for congestive heart faillure Speeral attention
should be given to mamtuning an adequate protein and vitamm
mtake

Heart Failure Secondary to Hepatic Disease
Cireulatory congestion 1s responsible for hepatic dysfunction
n most patients with a combimation of heart farlure and liver

disease A common factor may cause cardiac and hepatic
disability 10 patients with vatamun B complex deficiency, sub-
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_ Before therapy After therapy

Biochemeal study
Serum bilirubm (mg ©;,
Bromsulfalemn (%, s 2;4 28
Allaline phosphatase (B.U ) 22 52
Total serum cholesterol {mg ;) 276 276
Cholesterol esters (mg %) 150 181
Serum albumun (Gm %) 39 38
Serum globulin (Cm %) 33 34
Cephalm floceulation 24 1+
Thymo] turbtdity (wuts) 13 52
Glycogen storage (mg %) 4 25

Hustologre study
Fibrosis ] 4
Fat 0 0
Regeneration 1+ 1+
Bile stasis 0 0
Inflammation 0 0
Necrosis 0
Other (congeston} 3+ 9

Pathologic Passtve Normal
diagnosis congestion hver

Comment  This case lustory demonstrates disappearance of all he-
patic abnormalities with treatment of cardiac disability. The chief
biochemical alteration was bromsulfalein retention, and this could be
attributed to crculatory factors. Passive congestion was the only
lustologic alteration 1n the pretherapy biopsy.

Prognosis in general is related to the degree of hver disease in
patients with necrosis or fibrosis on biopsy, and to the type of
leart disease and sevenity of congestive failure in others (2b)
The poorest response to treatment and the shortest survival period
occur in patients with heart failure who exhibit clmical jaundree,
hypoalbummemia and/or central necrosis on biopsy. Patients with
central necrosis and centrilobular fibrosis usually die m heart
failure, hematemesis and liepatic coma are responsiile for death
1 patients with diffuse fibroors of the lner, .

A major problem of therapy oceurs in patients m congestive
heart failure who have flud retention refractory to treatment.
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Lac collapse are present m the termnal phases of hepatic sein
thrombosis, Liver function tests show both escretory and metabolie
functional abnomalities Hematologie stady reveals a polyey-
thewn, lealoeytosis, auenua, v no abnormality depending on
the etwologie mechanism.

Therapy is largely asymptomanic and supportive It should be
BT RN Y

o

directed to causatne factors Badwactne phosphorous, phle-
botam or sprav wradiation are desirable in patients with poly-
crvihema vera, anthioties should be emploved i the presence
of an infections process Supportive measures michnde analgesics,
paracentesss, anticoagulants, parenteral fluds, oevgen, and vaso-
coustrictor agents

Hepatic Artery Occlusion

Hepatic astery occdusion has been noted i patients with
embohzatian 1 bacterial endocucditts ar from mural thrombi ju
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endocardial fibrosts, hemosiderosis, glyeogen storage disease,
anladasis, metastatic malignaney, or infections diseases such
as tuberenlosis, syphils, and puiasitic infestations. In some in-
stances, congestive farlute appears to develop secondarily to
hepatic msuffictency. This 15 prmeipally seen m patients with
bhypen oferma associated with anemia and marked sadium reten-
tion, or following the adnunstration of salt-poor albumm, Chnical
studies show an elevated venous pressure, decreased circulation
time, and an increased cardiac output (10). An oceasional patient
15 observed 1 whom arrculatory alterations incident to revas-
culanzation of the hepatic bed are the major cause of mcreased
cardiae ontput Therapy consists of routing measures for hepatic
disease, and correction of thuamine hydrochloride deficiency,
anemua, and sodtum retention which may contrbute to circulatory
congestion, i

Hepatic Vein Thrombasis

Hepatic vemn occlusion usually occurs as a compheation of
phlebitis, poly cythemia, malignancy, or fon of a th
from the mferior vena cava. Case reports have described many
other cawses mcluding g 15, eysts, al Lemia
thromb thrombop tovins, pregnancy, and chest trawma
(11) One or alt of the hepatic vems may be molved by ocelu-
sion, Morphologic alterations depend upon the amount of imvolve-
ment Severe venous engurgement ocomnsasa result Df "ltcrfel(.’ﬂcl‘
with the est of blood fiom the lwer and leads ta centnlobular
neevosis This 1s followed by hemorrhage and inflammation during
the acute phases, Fibrosis and hver cell regencration are noted
if healng occurs

Thrombosis of hepatic vems may be asymptomatic when onset
is slow, but st is P d by marked symp when ocel-
sion is sudden Symptoms are caused by backing up of blood m
the liver Characteristically, there 15 some right upper quadrant
pam due to a raprdly enlasgwig hwer. The pain is often associated
with shock, feser, and nnld jaundice, Ascites is also conspicuous,
The patient may deteriorate rapidly and succurnb in one to four
days. Hemorthagic tendency, hepatie coma, and peripheral vascu-
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is mereased pressure m the portal vem. The congemtal form of
s disease 15 assoetated with atrophy or hypoplasta of the lver,
m the acgured form, varyng degrees of hepatomegaly may be
present, Clineally, there 1 2 venous munmur which vanes m -
tensity and location It 15 often accompamed by a palpable
thull. Laboratory studtes show findings charactenstic of cirthosis
Xeray visnalizaton of the patent vessel may be ebtained by use
of a raciopaque dye Treatment consists of supportne measures
to mprove general nutntion and to control bleeding tendency
Marked esophageal varices are present Portacaval shunts elimi-
nated venous hums and controlled portal hypertension n three
patients with an acquired Cruyverthier-B ten syndrome re-
ported by Jahnke, Palmer, and Brick (15)

Acquired occlusion of the portal vem 1s seen an a vanety of
conditions (Fig 43¢) It occurs most commonly as a spontaneous
event m arrhosis It s also seen as a compheation of bilary tract
discase, poly cythenma, congestive heart failure, pancreatitis, peri-
tomitss, and mahgnancy Occasionally the portal vemn 1s higated at
the time of abdomunal surgerv Stgns and symptoms depend upon
the effect of the vascular otclusion on morphology of the hiver,
With sudden occlusion of the portal vem, there 1s usually severe
abdomnal pam, ascites, and gastromtestinal symptoms In most

of slow occl gnizable sy mptoms are not present
unless there 15 pre-custing closure of other vessels of the liver
THl effects have not been noted following experimental higation of
the portal vein m patients with metastatic malignancy (16)
Therapy should be directed to the discase process which pre-
disposes to portal vem occlusion Anticoagulants and antibiotics
are sometimes indicated. Polycythemia should be treated with
radiwactive phosphorous or phlebotomy.

Aneurysm of the Hepatic Artery

Anevrysms may imolve the common hepatic artery or anv of
its branches They varv in size from that of a pea to a cantelope
and are usually saccular but may be fusiform They are caused by
arteriosclerosis, syphils, trauma, or congemtal weakness and
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the heart or aneurysms, periarteritis nodosz, thrombosis of hepatic
aitenal aneurysms, endateritis of the hepatic artery, and neo-
plastic obstruction Effects of the occlusion have been extensively
stuched n patients receiving elective or accidental igation of the
hepatic artery at surgery Infaiction of the liver may oceur with
complete mterruption of hepatic artenal blood flow (12}, the
degree dependmg upon the site and cause of the occlusion, m-
herent capacity to develop collaterals, and the type of treatment.
Typically, the infarcted area 1s yellowish, white (anemic}, or red
(hemorrhagic) In anemic infarets, the sinusoids arc empty,
whereas i hemorrhagic infarcts, hemoglobin and its products are
conspicuous. In both instances, necrosis involves the entire lobule
although the architectural pattern of the liver is usually preserved
This contrasts sharply with the localized infarction seen with
occlusion of smaller radicles of the hepatic artery (Fig 45).

Acute occlusion of the hepatic artery is associated with fever,
shock, jaundice, and evidence of renal failure, Biochemical study
shows marked excretory and metabolic dysfunction Treatment 15
usually unsatisfactory but should include antibiotics, supportive
transfusions, oxygen, and parenteral fluids.

Portal Vein Occlusion

Partial or complete portal vein occlusion is the most frequent
vascular abnormality encountered in liver disease (13). It may
be congenital or acquired Patients wath congemtal stricture of the
portal vemn are usually seen during early childhood because of
symptoms incident to portal hypertension. There 1s frequently
enlargement of the spleen, prominent abdommal veins, and
esophageal varices Massive hematemesis is often the presenting
symptom Portal decompression by a porta caval shunt 1s the
therapy of chorce.

The Crus eilhier-Bawmgarten syndrome 15 characterized by 4
patent umbilical vein, hypoplasia of the liver, hepatic fibrosis,
splenomegaly, and 2 caput medusa (14) During the normal
course of development, umbilical veins atrophy to form the hga-
mentum teres withm the falciform ligament. The umbilical veins
may not close, but af they do, they sometime reopen when there
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bopsy There may be low-grade mpuirment of excretory func-
tonal capacity, In contrast, it 15 difficult to differentiate chinical
and biochemical abnormalities in hemolytic anemia from those
seen in pumary hepatie disease Needle biopsy 1s sometimes diag-
nostic m hemolytic disease since there 15 puddling of the red
blood cells in the smusoids, erythrophagocytosis by Kupffer cells,
and vanious degrees of Iner cell degeneration and inflammation
These lesions are seen m sichle cell anemia (20) and acquired
hemolytic anemua  Smsuoidal obstruction and agglubmative
thrombr of hepatic capillaries produced by sickle cells cause hver
cell necrosis and may lead to localized or diffuse fibrosis of the
Iver Treatment consists of temporary control of the hemolvtic
process with adrenal steroids, correction of the anemia wath fresh
whole-blood transfusions, and supportnve measures mcludmg
oxygen, bed-rest, and antibrotics

Myeloid Metaplasia

Extramedullurv hematopoiesis 1s often seen 1 hiver biopsy sec-
tons from patients with bone marrow suppression (21) Of 105
patients with evidence of mveloid metaplasia on postmortem see-
tions of the hver reviewed mn our laboratory, 29 (27 per cent)
had pneumonia, 22 (20 per cent) had malignant discase, 20
(19 per cent) had renal disease, 12 (11 per cent) had abdommal
suppuration, 6 (5 per cent) had tuberculosis, and 17 (16 per
cent} had musceltaneous mfections The svndrome of myeloid

plasia 15 c} 1zed by spl galy, anemua, immature
cells of the red and white series in the penpheral hlood, a
hyperplastic or deficient bone marrow and evidence of extra-
medullary  hematopoiestis  Myeloid  metaplasia wsually  rep-
Tesents a compensatory phenomenon and should not mfluence
specific therapy for the underlying proces Its presence should

perdebee e el

. . LI . ' H
P . o
. e ' R . .

bone marrow, therefore, patients with nvelod metaplasia should

be carcfully followed-up for the appearance of splenic hyper-
activity (21b)
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may be mtra- or extrahepatic They me often associated with
acute mfections which aggiavate the undelying disease

The condition should be suspected when the combmation of
abdonunal pam, gastromtestinal hemorrhage, and jaundice (17) 15
present Abdominal pam 1s due to encroachment of the lesion
on other structures. Hemorrhage results from ecrosion of the
aneurysm o the bilary system, duodenum, or stomach Jaundice
15 due to compression of common or hepatic ducts. The diagnosis
is made by identifying a pulsating mass with a systolic bruit
and confirmed by aortography (18). Biochemical liver function
studies are normal unless there is biliary obstruction due to bile
duct compression. Stools may show gross or oceult blood with
intestinal bleeding An x-ray occastonally demonstrates calcifica-
tion mn the aneurysm New technics in vascular surgery make 1t
possible to treat these aneurysms successfully if the diagnosis is
established while the patient 15 able to tolerate operative inter-
vention, Ideal therapy consists of surgical resection with an
end-to-end anastomosis, or use of a homologous graft.

Polycythemia Vera

Poly cythema 1s frequently assoctated with hepatomegaly and
splenomegaly It occasionally mimics hepatic errrhosis with jaun-
dice, fluid retention, and hepatosplepomegufy (19). Plethora and
bleeding tendencies are charactenstic Hepatic abnormalities are
usually due to thrombosis of the hepatic or portal vein. However,
centrilobular necrosis may result from complicating congestive
heart fasture, Biochemical Iiver function tests are markedly ab-
normal with Liver cell necrosis but are normal otherwise. Hemato-
logic ex aluation reveals polyeythemia and a normal oxygen satura-
tion Histologie study reveals a normal, congested, or necrotic
Iiner. Treatment is that of the primary disease and consists of
phlebotomy, body wradiation, or use of radioactive phosphorus.

Anemia

Composite studses of the liver mn iron defictency anemia, pemi-
crous anerma, and anemia due to pnmary bone marrow depression
show few chnical alterations and a normal histology on needle
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Shock

The decrease 1 hepatic blood flow which occurs in shock pro-
duces hypoxia and 1f continued causes profound biochemical
and morphologie changes. The normal balance of VEM and VDM
1s disturbed as excess VDM 1s produced and less is also inactivated
by the Iver (22). Increase in arrculatory VDM contributes to
the irreversibility of shock Cocarboxylase and cozymase enzyme
systems become disorgamzed and are responsible for metabolic
disturbances (23). Shock produces central necrosis when it per-
sists for more than 24 hours. There is a disappearance of hepatic
cells in the area around the central vein and the remaining
smusouds are filled with blood (24). Treatment consists of correct-
ing ctiologic factors, and providing supportive measures such as
tr.msfusions, vasopressor agents, oxygen, and antibioties
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THE LIVER
IN BILIARY OBSTRUCTION
AND INFECTION

THE BILIARY system and parenchymal cells of the hver are m-
terdependent Disturbances m bile flow cause Iiver cell damage,
and conversely mjury of the parenchyma produces abnormalities
m bile excretion Bilary disease may be due to extrahepatic ob-
struction, an ascending bilary mfection without obstruction, m-
flammation of the chohngoles, or a congemtal abnormality
If the pathoges without interruption,
all of these processes eventually lead to chronic liver disease

Extrahepatic Biliary Obstruction

Extrahepatic biliary obstruction 1s most often due to a com-
mon duct stone or a pancreatic neoplasm Other causes mclude
bile duct carcnoma, cancer of the gallbladder, congenital atiesia
of the bile ducts, acquired stricture of the common bile duct,
and compression of bile ducts by adhesions, metastatic caicinoma,
granulomas, or lymphoblastoma Serial needle biopsy of the hver
has permitted reconstruction of pathologic events which oceur
during biliary obstruction (1) The duration of bilary obstrue-
tion and the occurrence of an ascending nfection are important
m determuning the end results (Fig 46)

The mitial pathologic change m biliary obstruction consists
of bile stasis with thrombr (Fag 47 top left) This 15 followed in

289
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Kidney m Circulatory Homeostasis” In Hoffbaer, F. W, (ed ) Trans-
actions of Eghth Conference on Liver Imury New York, Josah
Magy, Jr Foundation, 1949

WiheLmt, A E, and Long, € N H - Mctabole dmngc; assoctated
with hemorrhage  Ann New York Acad Scr 49 605, 1918,
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duction of central hver cell necrosis.  Am J Med. 11-170, 1951,
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THE LIVER
1N BILIARY OBSTRUCTION
AND INFECTION

THE BILIARY system and pnundwm.ﬁ cells of the Iver are in-
terdependent Disturbances in bile How cawse hver ccll dam.wc
and com ersely nyury of the p. hvaa p

m bile excretion, Bilury disease may be due to extrahepatic ob-
struetion, an ascending nlary infection wathout obstruction, m-
i of the cholangiales, or a tal abnormabty
I the path h mtmnes without mterraption,
ail of these processes eventually lead to chrone hner disease.

Exteat .

petic Bitiary OF

Extraliepatic Inbary obstruction 15 most often due to 4 com
mon duct stone or a pancreatic neoplasm Other causes melnde
Inde duct carcmoma, eancer of the gallbladder, congenital atresia
of the bile duets, acquired stncture of the common bnle duct,
and compression of bife ducts by adhesions, metastatic careimoma,
granulomas, or lymphoblastoma Sersal needle binpsy of the liver
has permutted reconstruction of pathologic events which occur
durtag hitury obstruction (1) The dusation of bihary obstruc-
ton and the occwrrence of an ascending infection are ymportant
m determimng the end results {Fiyg 46)

The mitial pathologie change i bibary obstruchon consists
of tnle stasis with thrombi (Fig 47 top left). Tlds is followed mn
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2~ weeks by an mflammatory reaction in the portal area
consists of polymorphonuclear leukocytes, hymphocytes®,
mononuclear cells { Fig 47 top right ). Continued obstructior®
penod of 3~4 months produces biliary fibrosis with mere.’
fibroblasts and collagen fibers 1n the portal area (Fig 47 b’
right) After 10-12 months, fibrosis is seen thmughout the I+
and is accompanied by prolferation of bile ducts and no(',
regeneration of Iver cells (Fig. 47 bottom left). In the end sti}
it s difficult to differentiate biliary fibrosis from connective tf

CALCULI

STRICTURE VIRUSES
NEOPLASY EXTRAHEPATIC INTRAHEPATIC TOXINS |
CONGENITAL OBSTRUCTION OBSTRUCTION CHEMICA

BIANOAIIIAVLY COVGENT
LE -
SPISSATION

BILE STASIS ~———>RECOVERY

}

BILIARY HEPATITIS ~———3 RECOVERY
FIBRORLASTIC TRANSFORMATION =————3 DIfFUSE FIBRO

DEATH
Fic 46. Evolution of chrome hver mjury in biliary obstructon

changes duc to other etiologic factors Liver cell regeneration
less conspreuous and bile duct probferation 1s more prominent
biliary cirrhosis (2).

Clinieal signs depend upon the stage of the process. Hepai
megaly occurs n all phases although there 15 no correlation
tween the degree of liver enlargement and the duratron or eav
of obstruction. Jaundice is usually present evcept in patier
with intermittent obstruchon Hepatic tenderness and prunt
are common Less frequently, patients exhibit splenomegaly, flu
retention, and empll.tgml varices  Hepatic pain is accasional
marked in patients with biltary hepatitss, presumably due to
combination of inflammation of the parenchyma and distentic
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2—4 weeks by an inflammatory reaction in the portal area which
consists of polymorphonuclear leukocytes, lymphocytes, and
mononuclear cells (Fig. 47 top right) Continued obstruction fora
period of 8—4 months produces biliary fibrosis with increase of
fibroblasts and collagen fibers 1n the portal area (Fig. 47 bottom
nght) After 10-12 months, fibrosis is seen throughout the lobule
and 15 accompanied by prohferation of bile ducts and nodular
regeneration of liver cells (Fig 47 bottom left). In the end stages,
1tas difficult to differentiate biliary brosis from connective tissue

CALCULT
STRICTURE VIRUSES
NEOPLASM EXTRAHEPATIC INTRAHEPATIC TOXINS
CONGENITAL OBSTRUCTION OBSTRUCTION CHEMICALS
ANOMALY COVGENITAL
BILE IN-
SPISSATION

BILE STAS]S ———RECOVERY
BILTIARY HEPATITIS ————> RECOVERY
FIBRORLASTIC TRANSFORMATION ———> DIFFUSE FIBROSIS

DEATH
Fic 46, Evolubion of chrome liver mjury i biliary obstructon

changes due to other etiologic factors. Liver cell regeneration is
less consprcuous and bile duct proliferation is more prominent in
biliary ciechosis (2)

Chmcal signs depend upon the stage of the process Hepato-
megaly oceurs in all phases although there 1s no correlation he-
tween the degree of hver enlargement and the duration or cause
of obstruction. Jaundice 1s usually present except m patients
with internuttent obstruction. Hepatic tenderness and prurtus
are common Less fiequently, patients exlitbit splenomegaly, fluid
retention, and esophageal varices Hepatie pain s occasionally
marked in patients with biliary hepatitis, presumably due t? a
combination of mflammation of the parenchyma and distention
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of the Iner capsule Pruritus occurs predommnantly in the presence
of high levels of serum bilirubin Splenomegaly 1s seen with both
postal fibrosis and diffuse fibrosts and 15 occastonally accompanied
by esophageal varices and other signs of portal hypertension
Flutd accumulation 15 rarely a promment finding Signs of portal
hypertension are less promment than m nutntional curhosis.
This has been attnibuted to the fact there 1s less nodular regenera-
tion of hver cells,

Biochemical tests show both excretory and metabolic functional
changes (3) The serum alkahne phosphatase 1s the most valu-
able excretory test However, it 1s usually normal with mtermuttent
obstruction Progressive elevation of the alkalme . phosphatase

80 per cent of patients with calculous obstiuction, 93 per cent of
patients with obstruction due to neoplasm, atresa, and sincture,
75 per cent of patients with bibary hepatitis, 93 per cent with
portal filnoss, and 75 per cent with biliary cirrhosis Rise in total
serum cholesterol parallels mcrease m alkalme phosphatase dur-
mg the mihal phases of ebstruction It 15 less rehable as a test
because of the vanety of metabolic disturbances which can m-
fluence 1ts results Tests of metabolic function meluding serum
cholesterol esters, serum albumn and globulin, cephalin floccula-
tion, and thymol turbudity are correlated with parenchymal cell
changes to give accurate data for diagnosis Abnormalities 1n these
tests are noted particularly in patients with prolonged obstruction
or a complicating ascendmg infectron

Diagnosing extrahepatic bilary obstruction mtav be difficult
It 15 usually mpossible to differentiate from the clmrcal, bio-
chemical, and histologic abnormalities seen m cholangiohtic dis-
exe due to viral hepatitis, arsemcals, and nonobstructive
bactenal cholangmtss from extrahepatic obstruction Prolonged ol-
servation provides the answer Where there 15 complete uncer-
tainty, surgical exploration 1s advisable

Whete extrahepatic bilary obstruction requires surgery, it 1s
desirable to hnow the nature of the lesion before operation Com-
plete obstruction 1 the newborn or m patients with previous
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of the liver capsule Pruritus occurs predomnantly i the presence
of hugh levels of serum bihrubin Splenomegaly 1s seen with both
portal fibrosis and diffuse fibrosis and 1s occasionally accompanied
by esophageal varices and other signs of portal hypertension.
Fhad lation 15 rarely a p findmg, Signs of portal
hypertension are less promment than m nutntional cirhosts
This has been attuibuted to the fact there 1s less nodular regenera-
tion of liver cells

Biochemical tests show both excretory and metabolic functional
changes (8) The serum alkalne phosphatase 1s the most valu-
able excretory test However, 1t 15 usually normal with internuttent
obstruction  Progressive elevation of the alkaline phosphatase
occurs with complete biliary obstruction Bone growth and disease
must be excluded 1f this test 15 used m the diagnosis of hepato-
biliary disease In our studies, 1t was above 10 Bodansky umts
80 per cent of patients with calculous obstruction, 93 per cent of
pattents with obstraction due to neoplasm, atresid, and stricture,
75 per cent of patients with biliary hepatitis, 93 per cent with
portal fibrosis, and 75 per cent with bihary crrrhosis Rise 1n total
sernm cholesterol parallels increase m alkaline phosphatase dur-
mg the mitial phases of obstruction Tt 15 less rehable s a test
because of the vaniety of metabohc disturbances which ean m-
Ruence 1ts results Tests of metabolic function mncludmg serum
cholesterol esters, serum albumm and globuhn, cephalm floccula-
tion, and thymol turbidity are correlated with parenchymal cell
changes to give accurate data for diagnosis Abnormalities in these
tests are noted partreularly i patients with prolonged obstruction
or a compheating ascending mfection

Diagnosing extrahepatic biliary obstruction may be difficult
It 3 vsually impossible to differentrate fiom the clmical, bio-
chenneal, and histologic abnormalities seen mn cholangiohtic dis-
tase due to vual hepatitis, arsemcals, and mnonobstructive
bactenial cholangstis from extrahepatic obstruction Prolonged ob-
servation provides the answer Where there 1s complete uncer-
tamty, swgical <vploration is advisable

Where estiahepatic bilary obstruction requires surgery, 1t is
desuable to hnow the nature of the lesion before operation Com-
Plete obstiuction 1 the newborn or m patients with previous
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Inliary tract swrgery snggests congenital and acquired strictores,
respectivels. The diagnosss of congemtal atresia can be made
with certamnty enly by surgieal exploration of the extrahepatic
bilary svstem A preoperative diagnosis of neoplasm is made on
the basis of statistieal probablity, climeal features, x-ray changes,
or extobatne study. Incomplete obstruction of bile outflow and
sugs and svmptoms of gallstones are also diagnostic of coloulous
disease.

The cause of cxtrahepatic bihary obstruction may be elusne
at the time of exploratory surgery. The lesion is sometimes diffienlt
for the surgeon to locate because of old adhesions which disturb
anatomic relabonshups 1f the gallbladder appears normal and
the bile ducts are patent, it 1s niecessary ta consider the processes
which produce intermittent obstruction. These include 2 tumor of
the ampulla of Vatet, mtrahepatic stones, and a junch’anal tamor
of the hepatic ducts Chelangiography should be used (Fig. 48)
to 1ecogmze common duct stones, exclude a lesion of the papitlae
or ampulla of Vater, and intrahepatic stones or tamor (4).

Treatment of extrahepatic bihary obstruction coststs of early
dagnosss and snrgical intervention. Early surgery for repair of
congenital atresia of the ile ducts and resection of ncaplasms
is essential Parenchymal liver cell changes secondary to Dbary
ebstruction merease aperative morindity and mortality and may
eventuully cause hepatic faslure, An attempt should be made to
mmpiove hepatic functional capacity preoperatively. Operative
preparations mclude. transfusions to return hemoglobin level to
normal, glicose infunions to mmprove depleted glycogen stores;
vitamin K to correct hypopr ia; and p | fluids
and electrolytes to correct dehydration or jonic deficiencies.

Chaice of an anesthetic depends upon the general condition of
the pahent, the antiespated p dure, and the y of the
anesthetist and surgeon In our experience, cyclopropane and
loeal or regonal block have Deen most satisfactory. How ever,
patients with minor hepatie damage also tolerate spinal anesthesia,
ether, and barbtturates well.

Morlndity and mortahty followiug operative intersention are
1ted to histology and biochemical patterns, Patients with an

xel



Fic 48  Cholanglogram showing common-duct stone
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mflammatory hepatitis or nild fibrosts sccondary to biliary ob-
struction usnally have an uncomplicated postoperative course.
Biliary eirrhosis 1s usually characterized by a progressive downhill
course desprte relief of obstruction. Postoperative biopsy may
show shrinkage and pyknosis of fibroblastic nuclei and disappear-
ance of mnflammatory changes. The potential reversibility of
clinical and laboratory alterations incident to biliary ebstruction
15 1lustrated by the following case history.

Case 15 RevensmiLiry or CLINICAL, Biocuesicat, anp Histo-
LOGIC ALTERATIONS IN BiL1ary OBsTRUCTION

Cliical Features MW, a 74-year-old housewife, was hosprtalized
for recurrent nght upper quadrant pam of six months duration Dur-
ing the preceding stx weeks, she had had chills and fever associated
with pain radiating 1nto her back. Past history res ealed that the patient
had a cholecystectomy 35 years previously.

A diagnosis of mncomplete bihary obstruction was made on the
basis of symp signs, an elevated alkaline phosphatase, and peri-
portal fibrosts An exploratory operation was performed and a large
stone removed from the juncture of a newly formed gall bladder ( dl:
lated cystic duct) and the common bile duct. One year later, re-exami-

histol

natton revealed no fi clinical, broct 1 or gic ab-
pormalities
r B Before surgery 1 year later
Hepatomegaly 8cm [
Splenomegaly 1cm 0
Spider anglomas ] o
Icterus 1+ I
Fluid retention 0 0
Hepatic fetor 0 0
Biochemcal study
Serurn bilirubin (mg <) 20 03
Bromsulfalem (%) 195 0
Alkalne phosphatase (BU ) 23 34
Total serum cholesterol
(mg % 291 283
Cholesterol esters {mg %) O 158
Serum albumin (Gm %5 295 . 34
Cephalin flocculation Cli; 9;2: 0

Thymol turbidity (umts)
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Beforc surgery 1 year later
Histologre study
Fibrosis 2+ 1]
at 0 0
Regeneration 2+ 1+
Bile stasis 0 0
Inflamvmation a+ 0
Necrosis 0 0
Other Marked fibroblastic 0
actity
Pathologic Biliary hepatitis Normal Iner
duagnosts wath fibrosis

Congenital Atresia of the Extrahepatic Bile Ducts

Congental atresta of the cxtrahepatic bile ducts 1s a special
problem in itself Tlns 1s a relatnely mfrequent anomaly which
oceurs once 1 approumately every 20-30 thousand births (5)
An arest m the development mn the solid stage of embry ogenesis
15 probably responsible for the anomaly Clnnctenshcallv jaun-
dice occurs after birth and 15 assoctated with wpatomcgal},
dark unne, Iight stoals, and biochemical hver dysfunction It 1y
desirable to operate within the first four or five weeks of Iife to
prevent areversible alterations m the hver The potential abihity
to correct bilary atresia can be determmed only by surgical
exploration A careful search for patent bile duct remnants 1s
necessary Cholang or hep:

1 v have been
proposed as surgical approaches mn the treatment of complete
extrahepatic billary atresta The majonity of patients with con-
genital atresia do not have lesions which are amenable to
anast of duct to the g 1 tract (5)
However, this surgical procedure should be carned out whenever
possible Anastomosis can be made between the hepatic duct,
gallbladder or common duct, and the duodenum or jejunum. Un-
fortunately, most patients have severe hepatic damage at the

time of surgery and although adequate rccomlrucmc surgery 1s
performed, prog e ]wpmc 16




Fic 49 Gastromtestnal senies showing a wide duodenal swecp 10
adenacarcinoma of the head of the pancreas
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Carcinoma of Ampulla of Vater and Head of
Pancreas

One to two per cent of all malignant tumors are 1n the xegion
of the ampulla of Vater and head of the pancreas (6) The lesion
15 most common m the age group of 40-70 years, but may occur
in the early twenties, Carcmoma of the head of the pamereas
consists of adenocarcinoma of duct cell or acmar ongm Muco-
cystadenocarcinomas and slet cell carcmomas are mfrequent
Ampullary carcmomas are usually papiilary or malignant car-
cimods.

The diagnosis of neaplastic iliary obstruction should be ente1-
tawed with the onset of jaundice 1 any patient over 40 years of
age. Anoreuia, nausca, vomting, diarrhea, and constipation are
common symptoms, Jaundice occurs earker m ampullary ecar-
cmoma than with pancreatic head tumors It 15 frequently ac-
companied by pruntus Dull epigastric pamn which radates to
the back and 1s relieved by sitting or stoopmg deselops i some
patients with pancreatic mahignancy Abdommal pam 15 often
colicky 1 ampullary tumors Both conditions are associated with
weight Joss However, 1t 1s more marked m pancieatic cancer (7)

Physical examination shows a distended gallbladder m ap-
proximately 30 per cent of patients with ncoplastic obstruction
to bile outflow Evidence of complete obstruction 15 revealed m
biochemical Iner function studies There 15 an elevated direct
serum bilirubin, biliria, and no unne or fecal urobilinogen The
serum alkaline phosphatase and total serwm cholesterol are m-
creased and unless there 15 a comphcating mfection, cholesterol
esters, flocculation tests, and protem patterns are usually normal
The caremoma 15 sometimes revealed by radiologie study A
widened duodenal sweep 1s noted with pancreatic head earcinoma
(Fig. 49), and enlargement of the papilla of Vater or malignant
ulceration of the second portion of the duodenum occurs
ampuila of Vater neoplasms (Fig 50) A positne dugnosis may
be established preoperatively by obtaming exfolative cell studies
(8) Duodenal contents are obtaned by tubation, using either
a Levine or a Rehfuss tube The tube should not be lubricated



Fic 50 Malignancy of the second portion of the duodenum producing
obstructive jaunchce
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Fluoroscopy 1s useful in determmmg the location of the tip of
the tube as 1t 1s inserted Specimens of fasting gastric juice and
bile are collected separately i receptacles clulled m an ice bath
The flmd 15 promptly neutralized to pH 7 and centnfuged at
1800 revolutions per minute for 10 minutes Smears of the moist
sediment aie fived and staming 15 then carned out using the
method described by Papanicolaou,

Therapy of choice m both carcimomas consists of pancreatico-
duodenal resection (9) Prognosis 15 poor mn pancreatic cancer
despite radical surgery, and few patients with this disease survive
as long as five years Surynal is increased from a baseline of one
to two months m patients receiving exploratory laparotormes
as the only procedure, to five to nine months where palhative
decomp P s are perfi d The average survival
tme following pancreatoduodenal resection 15 seven to eleven
months (10) Pallatne surgery provides considerable help by
reheving prurites and mproving general nutrihon A surgical
procedure whereby the biltay tract 3s anastomosed to the digestive
tract is rec ded Cholecy stoje) v 1s desirable when
feasible Cholecy rostomy, chol duod , and
simple cholecystostomy are indicated n individual cases

Ampulla of Vater lesions present a more encouragmng outlook
Radical pancreattcoduodenal resection or transduodenal local ex-
cision may be curative In severely 1ll patrents, a two stage pro-
cedure is desirable The remunmg tal of the | as does not
present a problem for 1t may he anastomosed to the gut or the
ducts ligated and the cut end oversewn (7)

COMMON DUCT STONES

Common duct stones constitute the most frequent cause of
bohary obstruction In a scries of 103 cansecutive patients with
extiahepatic obstruction m the Jersey City Medical Center, 53 had
caleulous disease A correct preoperatine diagnosis was made on
Dasis of the symptom complex m 83 per cent of the cases Common
duct stones occur m assocration with cholecvstiis without jaun-
dice, they may also be found at the time of gallbladder surgery.
Therr symptom complex 1s varable Pam 1s present m over 90
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per cent of patients (11) and 1t is frequently located in the epr-
gastrium with rachation mto the back, Anorenia, nausea, and
vomting are the next most prominent symptoms, occurring it 83
per cent of patients Chills and fever are noted in 40 per cent.

Commen duct stones should be suspected where there is a
Instory of recunient jaundice, Inlary colic, and dyspepsia An
abdominal x-ray may reveal a characteristic radiopaque shadow,
With jaundice, serral quantitative studies of urme bile and uro-
bilinogen are invaluable. The direct serum bilnubm 15 elevated
and the unine often contans both bile and urobilinogen because
of incompleteness of obstruction. The serum alkaline phosphatase
and total serum cholesterol may be elevated. Cholesterol esters,
flocculation tests, and other measures of metabolic function are
normal Gallbladder x-rays are not helpful with jaundice due to
billary obstruction They may be useful indirectly, however,
where a patient 15 suspected of having viral hepatitis and the
serum bihirubin 1s less than 11 mg /100 cc After subsidence of
jaundice, a gallbladder sertes or cholangiogram may be of dug-
nostic value

At swgerv, dilatation of the common duct is present 1 ap-
proximately 80 per cent of patients, and there 15 associated chronic
pancreatitis 1n 30 per cent (12) A stone can be palpated in 25
per cent. Indications for common duct exploration in the absence
of a palpable stone mclude a dilated duct, small stones in the
gallbladder, and enlargement or thickening of the head of the
pancreas Exploration 15 also mdicated when another cause for
icterus cannot be found Cholangiography is a valuable diagnostic
adjunct when direct visuahzation does not provide a defmite
answer {4).

Therapy consists of 1emoval of the common duct stone It 1s
essential to avord jury to the ducts m both exploration and re-
moval of impacted stones Jaundice may occur after removal of a
g.lllbl.\dder and common duct stones due to the presence of intra-
hepatic stones 01 the formation of cystic duct stones

A major problem is presented by the patient w itl an ascending
cholangitis and 2 common duct stone A localized abscess or
mlh.xry abscesses occur as a complicatmn 1t is necessary to treat



THE LIVER IN BILIARY OBSTRUCTION AND INFECTION 3ol

sepsis and undertake relief of biluary obstruction as soon as
feasible These patients are wsually hospitalized with jaundice,
chills, fever, and evidence of malnutntion There 15 an anemia
with a leukocytosis, and v-rays of the chest often show matked
clevation of the draphragm Blood cultures are frequentlv positne
for Esch col and other enteric organisms A combnation of tetra-
cyclme derivatives, Streptomyan pemalln, and whole-blood
transfusions improves the general physical state and permats op-
crative mtervention

Primary Cholangiclar Disease

Intrahepatic diseases some myolve the cholangioles and
produce climcal, biochemical, and histologic changes sumlar to
those of extrahepatic ulary obstruction The concept of primary
cholangrolar mjuy has been piescuted from several different
points of view 1 earlier sections of this monograph The follow-
g discussion will consist of a brief general review of current
coneepts of 1ts clmlogy, pathology, mechamsm of encountered
chimeal features, dugnostic entena, wnd treatment

The virus of Iiepatitis appears to be the most common etiolegie
agent m cholangiolar disease (13) Str wviridans infections (14),
touns, and drugs such as chlorpromazine {15), arsenicals (16),
and methy 1 testosterone (17) produce a similar pathologic state
Atresia of the itrahepatic Iile ducts 15 mfiequently responsible
(18). In many mstances, the disease 1 msichious m 1ts onset and 1t
15 not possible to establish ity cause
Sciial Iner hiopstes demonstrate stages i transibon of cho-
giohtic hepatibis to cholangiolitic irrhosys m patients who do
not respond to therapy Initial biopsy shows bile stasis with bile
thromb located 1 manv of the cholangoles Subsequently, there
1s swelling of the cl les and a pericholangiolitis 1s prom-
nent Fibrosis of the hver 1s noted after a period of several
months (19}

Interruption of bile outflow has been attributed to mechameat
obstruction of the cholangioles as a 1csult of bile thrombn and
pressure from swollen nver cells Newther of these postulates seems
to be tenable, Watson and Hoffbauer feel that leakage or dia-




302 LIVER DISEASE

pedesis of the bile results fiom increased permeabibty of the
cholangroles (13) According to this theory, hile constituents
which enter the bile capillaries are 1cgurgitated into the blood
stream. An alternative hypothesis 15 that regurgitation of the
bile is due to the excretion of hver cells directly into the lymph
spaces of Desse.

Pruntus is the most common symptom 1 cholangiolar disease
and 15 presumably due to the retum of bile acids and salts of
other constituents of bile to the blood. Jaundice, hepatomegaly,
and splenomegaly are promment m the subacute and chronic
stages. Varymg degrees of hepatic insufficiency including fimd
retention, spider angiomas, and esophageal varices may be present.
Xanthomatosis 1s prominent in patients with pronounced cleva-
tion of the serum lipids.

Biochemical study shows a pattern identical to that seen m
complete extrahepatic bilary obstruction. There 15 an elevated
“one mmute” bilirubm, mcreased serum alkalme phosphatase,
and hypercholesterolemua  Metabolic function tests are withm
normal lmuts Differentiation from extrahcpatic biliary obstrue-
tion requires exploratory surgery with cholangiograplty, except in
patients who have rapid spontaneous subsidence of cholangiobtic
hepatitis.

Treatment consists of rest, diet, and corticotropin or adrenal
steroids These drugs should be g1y en n therapeutic amounts until
there has been complete disappearance of jaundice, Prognosis
improves with adrenal steroid therapy Senal biopsies sho“: a
suppression of inflammatory reactions and fibroplasix following
adequate treatment m most instances Occasionally the disease
progresses degpne the use of steroids, antibiotics, and other avail-
able measures, and eventually leads to cholangiolitic cirrhosis.
(See Case History 11.)
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NEOPLASTIC DISEASE

OF THE LIVER
AND LIVER TRAUMA

NEOPLASTIC DiseAsE

THE LIVER »s o frequent mite of neoplastie disease, It is often
miohed m metastatie caremoma and may harboy prunary malig-
mant or bergn tumans Recogmtion of melastatie carcinoma of
the hyer 55 of Paramonnt wportance for proper therapeutic and
prognostic  perspective m patients  with neoplastic  disease
Current methods of detecting Iner metastases include clmical
evaluation, e tests, portal venogeaphy, radiosotope
localization technies, and needle biopsy of the hier Hepato-
splenography by Thoratrast 15 helpfal i detectmg late metastases
but the wsefulness of fhyg procedure is limited hecause of s
carinogenic potential These methads are also helpful in secog-
mizing primary malymant lesions of the bver which are super-
soiposed on chranse hepatie disease

Metastatic Malignancy of the Liver
The nomal bver provides 2 good medim for cancer cell
multipheation (1} Incsdence of hepatic metastases vanies de-
pending on the site and extent of the praas veeplasns A study
at the Jersey City Medieal Center shoved 4 high percentage of
hepatic metastases i prbents dying from primary Jesions of the
308
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Tuble 17, Metutatic Disease of the Lncr
Routtie Autapsy Stady, the Jasey City Medhcal Center (1947-1951)

Wath hepatic metastases

Primary Neoplusm No %
Gallbladder 2 1000
Pancreas 34 790
Adrenal 3 600
Parotid gland 1 500
Testes 1 500
Colon 43 477
Kidney 11 438
Rectym 18 428
Stomach 34 425
Breast 16 390
Bile duct 4 333
Aelanoma 1 333
Thyrod 3 1 333
Bronchogente 108 30 277
Larynx 9 2 250
Pharynx 8 2 250
Lyvmph glands 19 4 210
Unnary bladder 21 5 208
Ovunies 10 ] 200
Uterus 34 5 M7
Esophagus 44 6 136
Mouth 11 1 90
Small intestine 11 1 90
Prostate 48 4 7
Bone 3 0 00
Central nervous svstem a5 [ 00

1P 1 o 00
Shin 20 0 00
Tongue 10 [ oo
Tonwl 3 o 00
Trachea 3 L] 00

gastromtestinal tract, hidney, breast, and lung (Table 17)
Metastases to a crrhotic liver are less frequent because of the
disturbed vy gen and blaod supply and the poor nutritional status
of the parenchvmal cells Physical examination often reveals
signs of the primary growth, or evidence of metastases to organs
other than the Iner Hepatic imokement may be reflected by
enlargement or nodulanits of the hver, jaundice, or asertes Rarels,
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splenomegaly and spder anglomas are preseat. Signs and symp-
toms are of httle value m dctoctmg early metastatic cancer of
the hver Although chmeal evalnation i)cnmls seengmtion of
hepatic metastases m advanced phases of cancer, Jabaratory ads
are necessary to differentiate early metastatic cancer from primary
hiver disease.

Buochemical studies also have a lunited value w the early phase
and are usually normad unti} the late phase Their chuef valoe is
m estabhshng the general status of the patient smce metabolic
abnormalities madent to the neaplutic process may be reflected
1 therr results,

Biochemical studies of 50 patients with Justologieally proven
hepatic metastases m the Jersey City Medical Center reyealed
abnormal protem patterns m all, bromsulfalem retention 1 70 per
cent, ¢} d serum alkalme phospt m 60 per cent, positive
cephabin flocculation 1 47 per cent, and cholestorol ester dis-
turhances 1 47 pex cent. The source of the prunary neoplasm, 1t
character and extent, and the nutnitional status of the patient alt
seemed to influence the medence and seventy of brochencal
abnormalties A study of cancer without hepatic metastases alse
revenled a igh merdence of abnormal Iner function tests

Neopl of the gastroh wnal tract are characterized b)
marked alterations in the protem patterns, due partly to malnutn-
tion The presence of anemia, mnfection, negative mitrogen balance,
and other compheations of mahignaney are reflected m bio-
chemical liver function tests. The degree of anaplasia of the
neoplasm, and the ocewrrence of other morphologie lesions e
important deter of the noc al patterns Rapdly
growing neoplasms are accompanied by & Ingher modence of
bromsulfalein retention, elevated serum alkalme phosphatase,
positive flocenlation tests, and abnonnal enzvime studies  Hyper-
bikrobinemia s 1 i by an elevation of serum alkahne
phosphatase and bromsulfalem retention Howeser, ncreased
alkaline phosphatase is at times present without sigmficant altera-
tion of serum bilwubm, serum cholesterol, or bromsulfalem ev
(2). Excretory abnomaltes are not correlated with

cretion
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metabohe function studies such as protem pastiton changes,
flocculation tests, cholesterol ester levels, or transanunase actnaty
Serwal studes show an mcrease m the degree of functional altera-
tions with p: jon of w and ad with control
of the neoplastic process m the lner with surgery, chemotherapy,
or radiotherapy

It 15 deswable to obtan morpholagic evidence of metastatic
neoplasia whenever possible Blind needle biopsy of the Iner has
been successful in §0-90 per cent of our patients with hepato-
megaly where a nodule was palpable or resistance of neoplastic
tissue felt with an explorng needle Punch biopsy 15 of httle
help 1n patients without enlargement of the Iner and 1t 1s neces-
sary to employ the tercostal techme Abdommal radwactne
1odinated albumin suneys as descnbed n Chapter Three may
be valuable for such patients (3) Neoplastic lesions, more than
2 em 1 drameter, cause abnormal localization of the odinated
albumin as 2 result of mechancal stasis or increased afinity of the
cancerous tissue for 1dime or albumn An increase of more than
80 per cent abosve established normal values for radioactivity is
suggestive of metastatic mahgnancy and provides a site for biopsy
Biopsies i an area not demonstrating locahization of radicactive
iodionated albumm are often normal, whereas, biopsy over “hot
spots” provides neoplastic tissne n a high percentage of patients
False localization may occur 1 patients with diffuse parenchymal
disease or granulomatous s asion of the lner A major matation
of this combmed approach 1s the fact that deep metastases are
not accessible to biopsy Where tracer studies indicate metastatic
discase and biopsy 1s negatne, surgieal exploration 1s necessary
to validate 1ts presence and determine the extent of myolvement

The character of « metastatic leston occasionally permts sden-
tification of the primary neoplasm when 1ts source is not evident,
Metastases are well duffe ated or display varying degrees of
anaplasia (Fig 51a) The tissue n the area smroundg neoplastic
cells often shows fibrowis, necrosis, mflammation, or fatty changes
Fibrotic reactions are sometimes 50 marked that it s not passible
to positively identify cancerous areas i microscopic sechions
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splenomegaly and spidey RZOMAs are present. Signs and symp-
toms are of Lttle value in detectmg early metastatic cancer of
the hver Although chmeal evaluation permts recogmtion of
hepatic metastases advanced phases of cancer, faboratory aids
are necessary to differentiate early metastatie cancer from primary
hver disease

Biochemeal studies glsp have a hmited value in the early phase
and are usuially noimal wntil the late phase Their chief value 15
m establishing the general status of the patient since metabolic
abnormaltties weident to the neoplastic Pprocess may be reflected
m their results.

Biochemucal stuches of 30 patients with histologically proven
hepatic metastases 15 the Jersey City Medical Center roveqled
abnormal Protesn patterns 1n all, bromsulfalem retention in 70 per
cent, elevated serum alkalme phosphatase m 60 per cent, posive
eephalin flocculation 1 47 per cent, and cholestero] ester dis-
turbances in 47 per cent. The source of the primary neaplasm, ¥ts
character and extent, and the nutritional status of the patient alf

tion. The presence ot anemua, mfection, negatis ¢ nitrogen balance,
and other compheations of mahgnaney are reflected 1 bio-
chenueal hver function tests The degree of anaplasia of the
neoplasm, and the occurrence of other morphologic lesions are
important determmants of the biochemical patterns Rapidlv
growing neoplasms are accompanied by a lugher madence of
bromsulfalem retention, elevated serum alkahne phosphatase,
positive floceulation tests, and abnormal enzyme studies Hy per-
bilirubwernia 1s accompanied by an elevation of serum atkalme
phosphatase and bromsulfalein retention However, increased
alkaline phosphatase is at times present without sigmficant altera-
tion of serum bilrubm, serum cholesterol, or hromsulfalein ex-
cretion (2). Excretory abnormalities are not correlated with
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metabolic function studies such as protem partition changes,
floceulation tests, cholesterol ester levels, or transaminase activity
Senal studies show an merease m the degree of functional altera-
tions with prog; of metast; and a d with contiol
of the neoplastic process in the hver with surgery, chemotherapy,
or radiotherapy.

It 15 desirable to obtan morphologic evidence of metastatic
neoplasia wheneser possible, Blind needle biopsy of the liver has
heen successful in 80-90 per cent of our patients with hepato-
megaly where a nodule was palpable or resistance of neoplastic
tissue felt with an explonng needle. Punch biopsy 1s of little
help 1 patients without enlargement of the lver and 1t 1s meccs-
sary to employ the 1 techme  Abd: ve
todinated albumin surveys as described m Chapter Three may
be valuable for such patients {3) Neoplastic lesions, more than
2 cm 1 diameter, cause abnormal localization of the rodinated
albumin as a result of mechanical stasis or mereased afimty of the
cancerous tissue for 1odme or albunun An ncrease of more than
30 per cent above established normal values for radioactvity 1s
suggestive of metastatic malignancy and provides a site for biopsy
Tiopsies m an area not demonstrating localization of radioactive
iodionated albumn are often normal, whereas, biopsy over “hot
spots” provides neoplastic tissue 1 a high percentage of patients
False localization may occur m patients with diffuse parenchymal
disease or granulomatous mvasion of the hver A major imitation
of this combmed approach 1s the fact that deep metastases are
not accessible to biopsy Where tracer studies indicate metastatic
disease and biopsy 1s negative, surgical exploration 15 necessary
to vahdate its presence and determime the extent of myolvement

The character of a metastaic lesion occasionally permts 1den-
tification of the prmary neoplasm when 1ty source 1s not evident.
Metastases are well differentiated or duplay varymg degrees of
anaplasia (Fig 51a) The tissue in the area sroundmg neoplastic
cells often shows Bhrosis, necrosts, mflammation, or fatty changes
Fibrotic reactions are sometimes so marked that it 1s not possible
to positivelv identify cancerous areas i microscopic sections,
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Fic 51 Neoplastic smvohement of the lnver, A, metastatic adeno-
carcinoma from the stomach, B, leukemic infiltration (chronte Jvmphocytic);
C, primary Iner cell cancer (hepatoma), D, cholangioma
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TuenAPY

The duction of new methods for early diag and new

surgical technies permits more effectne treatment Operatne
removal of a single metastasis offers the best chance for control
at the present time The occasionally successful resection of a
sohitary metastatic malignant lesion of the Iner (4) makes it
necessary to evaluate carcfully each patient for possible surgical
therapy, for there are patients who will not benefit from surgery
Hormonal therapy 1s valuable for patients with hepatic me-
tastases from prostate, breast, ovanan, or adrenal cortex mahg-
nancy, Prostatic carcinoma often responds lemporanl) to estrogens
and archidectomy (5), and growth of breast cancer may be
lubited by androgens or zens (6) Adrenal sterouds, bilat-
eral adrenalectomy (7), or hypophysectomy (8) are helpful
mn sclected patients with hormone dependent malignancy
Chemotherapy 15 mdicated for Iner imasion m Hodgkin's
discase, lymphosarcoma, and leukemia (Fig 51b) Cytotonie
agents such as mitrogen mustards (9), and triethyJene melamine
(10) may cause regression of hepatomegaly, jaundice, and flud
retention 1n Hodgkin's disease and chronic leukemia  Nitrogen
mustards are gien ntrasenously n two to four equal doses on
consecutive days until a total of 04 mg Kg of body weight has
been admumistered The course may be repeated when bone
marrow function has recovered as determmed by peripheral
blood studies Baibiturates or chlorpromazine should be gven
before each injection of mustards to present nausea and vomiting
Tnethylene melamme 15 the preparation of choice where oral
therapy can be tolerated simece 1t produces fewer side effects
A total dose of 10-15 mg given m duwided doses over a two
to six day penod s usually satisfactory
Patients with jaundice or sexere abdommal pamn due to hepatic
mmasion of a radiosensitive neoplasm may benefit from vray
therapy We have noted sumptomatic relief i several patients
who have recened wrav therapy as a4 palhatine measure: Super-
voltage roentgen therapy has led to relief of gastromtestinal
distucbances, gan of weight, mprovement m Iner function,
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Tugnapy

The intraduction of new methods for early diagnosis and new
surgreal technics penmits more effectne treatment Operatise
removal of a smgle metastasis offers the best chance for control
at the present tme The occasionally saccessful resection of 2
solitary metastabe mahgnant lesion of the lver (4) makes 1t
necessary to evaluate carefully each patient for possible surgieal
therapy, for there are patients who will not benefit from surgess

Homomal therapy 1s valuable for patients with hepatic me-
tastases from prostate, breast, ovanan, or adeenal corten mahg-
naney Prostatic careinoma often responds temporarily to estrogems
and orchidectomty (5), and growth of breast cancer may be
inhibited by androgens or estrogens {6) Adrenal steroids, ulat-
enal adrenalectomy (7). or hypophysectomy (8) are helpful
 selected patrents with harmane dependent mabgnancy

Chemotherapy 15 mdicated for ver ymvavon m Hodghmn's
hsease, Yymphosarcoma, and levkemw {Fig 51h) Citotouc
agents such as nitragen mustards (9}, and tnethylene melamme
(10) may cause regression of hepatomegaly, juundice, and fnd
retention in Hodghm's disease and chronie leukemta Notrogen
mustards are given itravenouwsly w two to fous equal doses on
conseeutne days wntil a total 0f 04 mg Kg of hods weaght has
been admimsstered  The course may be repeated when bone
a0y function hos recovered as determwed by penpheral
blood studies Barbiturates or chlorproptazme shonld be gren
Vefore each mjection of mustasds to pres ent pansea and vomiting
Triethslene melantine 15 the prepuration of chowe where oral
'hemp,v can be tolerted smee 1t produces fewer ade effects
A total dose of 10-15 my gner m dinded doses over a two
1a six day penod is ysually satisfactory

Pationts with aundice or severe abdominal pam due to hepatic
muasion of o raciosensitn e neoplasm may benefit from <aay
therapy. We have noted symptomati relief n several patients
who have seconed vtay themapy @ a pathats ¢ meavne Super-
oltage roentgen therapy has led to vehef of gastromtestnal
d\s(mbnnces, gan of weight, unpiovement a hner function,
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and necrosis of metastatic lesions (11). Radioresistant tumors are
not affected by x-ray therapy The parenchyma of the hwer is
relatively insensitive to the effects of radiation, but marked
systemic symptoms may oceur following radiotherapy even when
supervoltage techmies are employed. Nitrogen mustard or one
of its derivatives given before irradiation reduces the discomfort
attnibuted to intracellular edema which follows radiotherapy.
A total dose of 2000-3750 r. given through opposed anterior
and posterior fields 1s usually adequate.

Primary Cancer of the Liver

We have observed 15 patients with primary liver cell cancer
and 8 patients with bile duct cancer in our clinic during the
past eight yvears. Cancer of the liver is more common in the
colored races, predominates in males, and is usually seen between
the ages of 50 and 65, although it may be encountered in infancy.
A variety of chemical agents cause hepatic neoplasms in e
penmental animals, but no relationship to tovic agents has been
demonstrated m man, Liver cell cancer is more frequent in
patients who have chrome liver discase Nutritional cirrhosis was
present in 12 (80 per cent) of our patients, and it has been
reported as a comphcation of hemochromatosis (12), viral
hepattis (13), and chrome parasitic mfections (14). Serial
studies of patients with marked adenomatous hyperplasia show a
transition to malignancy There appears to be a uniform gradation
between regenerative hy perplasia and hiver cancer.

Clinical recognition of primary liver malignancy is difficult
because of a lack of speafic symptoms Malignancy should be
suspected whenever there is a rapid downhill course, or pro-
gressive hepatomegaly in a patient with hepabie cirrhosis The
first evidence may be severe abdominal pain, fever, or symptoms
and signs of metastases. Hematemess, due to rupture of eso-
phageal vances, was the prncipal symptom in four of our
patients In one instance, shock incident to intra-abdominal
hemovrhage was the dominant clinical feature. An enlarged,
tender, irregular liver is the most frequent physical sign. ]‘umdfcc,
ascites, and peripheral edema are sometimes present Physical
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. + radiol

ion or T studies may d ate elevation and

decreased mation of the right haphragm

Excretory and metabolic functional patterns uswally 1eflect
the status of underlymg hepatic disease unless malignancy
encroaches on major hile channels, or undergoes necrosis Luner
hinpsy may not be helpful in dagnosis for neoplastic areas are
missed or mterpreted as rep ng reg ve p
or metastatic cancer, In pumary liver cell cancer, multinucleated
tumor cells maintam a cord-like pattern surrounded by a capsllany
network (Fig, 51c), and 1n bile duct carcmoma typical tubules
of cuboidal cells which often contam bile aic present {Fag 51d)
(15). The following case history Mllustrates the deselopment of
primary lwer cell cancer m a patient with nutritional cirrhosis
Serral clinjcal and biochemucal studies were not diagnostic

Case 16 Prnvary Liver Crin CANCFR

Clintcal Features ST, a 53-year-old hartender, was hospitahized
March 1948 because of a cough and chest pan History revealed a
prolonged poor chetary mtake ated with al 1} E: t
showed an enlarged Iner, and needle biopsy demonstrated evidence
of moderate ourrhosis Following discharge, the patient continued to
eat poorly and consume large quantities of whiskey He was readmtted
in 1951 and 1952 because of hematemesis After bleeding was con-
trolled by balloon tamponage m 1952, electtve higation of the hepatic
and splenic artenes was performed Postoperatively, he developed
fever, shoch, and jaundice Postmortem examunation revealed prmary
Iner cell eancer, nutntional cirrhosts, mfarction of the hver, and
ruptured esophageal varices

Tiomm 199 195 1951 1952

—_— e’ s
Hepatomegaly 6cm 8em 8em
Splenomegaly 2em 2em 2cm
Spider angiomas 2¢ Py 24
Jaundice ] [} 0
Hepatic fetor 0 0 0
Asaites [ 3+ 2+
Anlle edema 0 2+ 2+
Bleeding esophageal varices 0 o+ 4+
Hepatic coma 0 0 0
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1948 1949 1950 1951 1952

Buochemical study T

Serum bilrubin (mg %, 03 0 0 0 0.8

Bromsulfalein retention (%) Neg 05 205 105 105

Serum alkahne phosphatase
BU)

Total serum cholesterol

(mg %, 27 171 182 104 128
Cholestero] esters (mg %) 130 7 99 74 74
Serum albumin (Gm %) 31 36 36 29 30
Serum globulin {(Gm ) 27 36 32 83 32
Cephalin flocculation 2+ 3+ 1+ 4+ 3+
Thymol turbidity (umts) 15 10 30 10 05

Histologic study
Fibrosts 3+ . . . 3t
Fat 1+ . . .. 4
Regeneration 3+ . . - 3+
Bile stasis 0 .. . . 0
Inflammation 2+ . . 2+
Necronis o . . . 4+
Other 0 .. .. Primaty
hver
cell eancer
Pathologic Moderate Moderate
diagnosis nutritional nutnitional
currhosis curhosis

Surgical removal of the primary malignancy is desirable wher-
ever possible. The surgical status of the tumor can only be
judged by laparotomy Marked replacement of hepatic par-
enchyma by tumor prior to appearance of clinical signs and
symptoms prevents curative surgery in most instances (16).
Small tumors near the margin of the hver may be excised by
wedge resection Large or deep tumors confined to one lobe
which do not mvolve major blood vesscls or ducts are removable
by hepatolobectomy (17). Pre-existing hepatic damage increases
the surgical rsk. The prmeipal immediate complication of surgery
has been hemorrhage Hypothermia (18), use of cautery and
coagulatmg agents, and improved sutare material have virtually
eliminated this problem
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In wedge resection, arteries, vems, and bile ducts are clamped
o o A B s

bectomy 15 carmed out by 1solatimg and ligating the left branch
of the portal vein, hepatic artery, common hile duct, and hepatic
vein through a vertical mession just to the left of the faleform
ligament (4) Right hepatolobectomy 1s more difficult for one
must presenve venous outflow from the left lobe, hgate the
hepatic artery, and control bile dramage Right lobectomy 1s
performed through a nght thoraco-abdominal masion  The
round and trangular hgaments of the hver are separated and
the hiver retracted upward to the thorax The cystrc duct,
cystic artery, and nght branches of the hepatic artery, hepatic
duct, and hepatic vems are transccted The base of the nght
lobe of the liver 1s then cut and the raw surface covered with
faleform hgament (17)

Successful removal of primary hver cell and duct cell cancer
has been achieved mn a few mstances (16) Neither mitrogen
mustard nor x-ray therapy has been helpful in primary malignancy
of the hver Thev often precipitate gastromntestinal reactions
which add to the discomfort of the patient Nitrogen mustard and
ats denvatives have been mtroduced directly mto the hepatic
arterv at laparotomy without 1mproyement of end results

Cystic Diseases of the Liver

Nonparasitic eystic disease of the liver occurs as a part of
congemtal poly cvstic disease, a neoplasm, or an mflammatory proc-
ess (19) Deseloy 1 defects are resy ble for embryonal
cysts, lvmphatie custs, and blood vessel evsts Bile duct obstrue-
tion causes retention cvsts Pseudocysts consist of neaplasms that
undergo necrosis or mflammation with softemng and evacuation
of their cortical portion

Cystic disease of the Tner 1s usnalls av mptomatic Occasion-
ally there is anorexa or dull eprgastric pam Pattents may have
severe pamn due to hemorrhage within the cysts, or twisting of
the pedicle of the cyst Rarely, fever due to secondary infection
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1948 1949 1950 2051 1950

N e st el

Brochemal study

Serum bibirubin {mg %) 03 0 0 [ 09
Bromsulfalen retention (5;) Neg 05 205 105 0%
Serum allkahine phosphatase

(BU) .. .. - 24 47

Total serum efy olestero}
o

mg%0
Cholesterat esters (mg%) 130 74 93 74 “

Serum albumun (G %) 31 36 36 29 30
Serum globuln (Gm o7} 27 36 32 33 32
Cephahin flocculason 2+ 3+ 1+ 4+ 3+
Thymo! turbidity (pmts ] 15 19 30 10 05
Histologic study
Fibrosis 3+ . a+
at 1+ . - . ¢
Regeneration 3+ . . .. 3+
Bde stasis 0 .. . . 4
Inflammation 24 . .. - 2+
Necrosrs [4 . . . 4+
Other 0 .. . .« Prmary
Dver
cell cancer
Pathologic Moderate Moderate
duagnoss puirtional nutrtional
cushosss circhosts

R U

Surgical removal of the primary malignancy s desirable wher-
ever possible The surgical status of the tumor can only be
yudged by lap y Marked repls t of hepatic par-
enchyma by tumor pror to appearance of chnical signs and
symptoms prevents curative SHIgery in most instances (18)
Small tumors near the margin of the liver may bhe excised by
wedge sesection Large or deep tumors confined to one lobe
which do not molie major blood vessels or duets are removable
by hepatolabectomy ¢ 17) Pre-existing hepatie damage mereases
the surgieal nsk The prmapal mmediate comphieation of surgery
has been hemorthage. Hypotherma ( 18), use of cautery and
coagulating agents, and improved suture materal have virtually
elimmated this problem
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permtted a preoperatne dragnosis of hemangioma which was
confirmed at the time of surgery Surgery 1s mdicated as soon
as the diagnosis 1s made to prevent spontancous rupture, hemor-
thage, and necrosis Hepatic lobectomy 1s the procedure of
choice m some wmfants and adults (20)

LIVER TRAUMA

The liver 15 vulnerable to both direct and indirect trauma
becamse of 1ts size and superficial position Penctrating mussiles
are chiefly responsible for direct trauma, the degree of mjury
depending on their size, veloaity, nature, and explosne effect
Complications depend on ‘the extent of hepatic damage Blood
vessels and Inle ducts are frequently torn and this causes secondary
devitalization and necrosis of the lver parenchyma Tissne
involvement extends beyond the pathway of the projectile. This
results in profound elmical mamfestations which mnclude shock,
signs and sy mptoms of blood loss, bile pentomtis, empyema,
and renal failure

Recogmition of rupture of the liver 1 the absence of a pene-
tratmg wound 1s sometimes difficult This type of imjury commonly
oceurs in motor vehicle aceidents Rupture may be subcapsular,
central, or both The nght lobe of the Iner bemg larger and
less pratected, 15 mjured more often than the left lobe There 1s
a tendency for the organ to spht in a stellate manner Symptoms
of Iner rupture mav be delayed and mclude manifestations of
hemorthage and shock, and abdommal pain wineh 15 aggrasated
by motion or deep breathmg Rarely, a tender, enlarged Iner 1s
felt Liver function tests are not helpful X-rays may show an
elevated nght duphragm Pentoneoscopy and an abdormnal
tap, wsing a spmal needle, may be helpful, liowever, surgical
exploration 1s more desirable (21)

Central or subcapsular rupture of the hver often causes
hemorrhage into the bile ducts A cavity develops within the
substance of the haer and collects bile and blood until sufficient
pressure 15 developed to expel blood throngh hile ducts Blood
clots block the bile ducts and cause paw or jaundice Traumatic
hemobihia occurs several days after abdommal mjury The diagno-
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or gastromtestinal hemorrhage is the presenting symptom Physical
examination shaws an cnhn'ged, nontender liver which feels
cystic Biochemical liver function tests are not helpful. Needle
biopsy of the liver may be dugnostic. Treatment consists of
excision if the cyst 1s pedunculated. Enucleation, wedge resection,
marsuptalization, or dramage should be used if the eyst has 2
wide attachment (19)

Hamartoma

Hamartoma or mixed adenoma of the liver arises from fetal
rests and is seen m nfants and young adults, The tumor 1s wually
solitary and consists of normal Inver cords accompanied by distor-
tion of the lobular pattern duc to prohferation of connective tissie
and Iule ducts Symptoms are due to effects of mechanical pres-
sure trom the neoplasm. Examination reveals a mass which is
firm and nontender Biochemical studies are normal in most
instances Surgical mtervention 1s the treatment of choice although
it 15 usually not curative

Hemangioma

Hemangiomas are commonly found m the liver and rarely
produce symptoms They represent a developmental anonnaly and
consist of hyperplasia of vascular elements to produce a capiflary
or cavernous type of overgrowth. Pahients may complain of
abdomumnal pain, distention, or nausea and vomiting, Physical ex-
ammation often reveals an enlarged liver which may have a
brwt Jaundice is sometimes present due to pressure on Ihlar
structures. Biochemical liver function tests are normal in the
majority of patients

Histology shows atrophic hver cells which are supported by
a fibrous stroma and surround numerous blood spaces lined
with a smgle layer of endothelum, Clinical diagposis is difficult
and is not made unless hves biopsy or surgical exploration is
undertaken Needle bopsy is dangerous and should not be
performed if the technic outlined in Chapter Four is followed
From one of our patents pure blood was aspieated on lhrc.c
occasions with the #20 needle used for local anesthesia. This
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mjury of associated viscera, or represent overgrowth of the normal
bacteria m the hver as a result of hissue alterations eaused by
blood loss and shock Antibiotics are essential to combat these
infections which develop m areas of dewtalized hepatic par-
enchyma Surgical therapy should be directed to the control of
hemorrhage, blishing adeq bile d debridement
of desitalized and detached Iner parenchyma, and evacuation of
blood, blood clots, foreign bodies, and other debris An abdonnnal
approach, using a vertical or transverse maoision, may suffice
A thoracie or bined thoracico-abd 1 approach 15 pre-
ferable 1 pauents with associated chest mjury or persistent
hemorrhage from a wound of the dome of the hver (21)

Hepatic sutures should be used only 1n superficial lacerations
for in deep wounds they may cause liver cell necrosis or produce a
closed eavity which contains blood, bile, or pus A slender, curved
needle should be used for sewing Esther cotton or catgut may
be wsed Multiple drams are deswrable to express bile and blood
Absorbable and gauze packing or autographs such as omentum,
muscle or peritoneum are sometimes required to control hemor-
thage, although these agents mcrease morbidity and mortahty
if nsed routmely (23) Packs should be avoided if possible
They retard healing because of ther delayed absorption, and
predispose to infection and necrosis by blockmg drainage of
bile, blood, and exudates Complications of this form of therapy
melude abscess formation, secondary hemorrhage, common duct
stricture, nhary fistula, and mtestinal obstruction Pain and
hemorrhage often oceur with the removal of a large Iner pack

As pl d by Maddmg (24), establist t of early
adequate external dramage to allow escape of ile, blood, pus,
and devitalized tissue 1s the most important part of therapy
Inver trauma Most wounds require dramage In superficial Iiver
wounds, the wide end of a Penrose cigarette dram 15 adequate
Multiple drams should be placed withmn the lner substance
and mto the subliepatic and subphremc spaces m patients with
moderate to Luge hepatic woimds Drams are hest removed Ly
gradually shortening them hegmnmg on the fourth or fifth
postoperatine day (24).
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sis 15 suggested by recurrent attacks of gastiomtestinal bleedug,
bibaty cobe, and jaundice (223, This symptom complex is also
present m patients who have hemorthage mto bile ducts as @
complication of cholehthmaws, mahgnant discase of the liver,
or l\epdhc artery ancurydm.

Surgical therapy 15 deswrable in alf patients with Jmown or
suspected I er trauma {Table 18). Treatment consists of control

Table 18 Surgieal Therapy of Laver Wounds

Type of mury Surgical ireatment
Sharp mased wounds Closure by suture
Siagle bullet hole without Drain
fragmentation Use of pachs of spontanegus
hemostasis does not accur
Extensive i D
Dram
Pack only f requiced to conteel
hemorrhage
Suture of open wounds
Rents Debndement

rain

Use of tight sutuses to contral hemor-
thage and bile Jeaks after identify-
ng and ligating major vascalar and
biliary radicals

of hemorrhage and infection, repair of tissue defects, and establish-
ment of dramage (23). It 35 necessaxy to control shock, dehydsa-
t1om, and anewa with whole-blood transfasions, flind, electrolytes,
ovygen, gastue d P , and algesies  Spontaneous
hemostasis oceurs s most patients who survive the mmediate
effects of trauma Parenteral vitamin K is deswable in patients
with bypoprothromb Contmued bleeding may result from.
(a) dweet myury to the vaseular tree of the hver, {b) secross of
liver tissue, (¢} wfection and sequestration of hver tissue, (d)
abnormal coagulatian, or (e} hemobilia,

£, 1y accomp liver wounds since the liver
rovides an excellent medwm for bacterial growth Infecting
be introduced through an open wound, arise from

P

organisms may
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Prognosis m hepatic trauma has improved with better surgical
technics and methods for combating shock and controling in-
fection. The total mortality for wounds of the hiver in World
War Y was 66 per cent and decreased to 27 per cent in World
War II (25). Shock, hemorrhage, infections, and renal failure are
the most common causes of death. Some patients develop acute
hepatic msufficiency and die in coma. Chrontc liver disease docs
not usually result directly from liver trauma but may oceor
from mtercurrent etiologic mechanistms such as nutritional de-
ficieney, viral hepatitis, or bilsary obstruction.

RADIATION INJURY

The hver may be mjured as a result of therapeutic irradiation
or the use of radioactn ¢ matenals (26). Only minor morphologic
changes consisting of central congestion and Iner cell atrophy
have been noted m atem bomb casualties (27). X-ray therapy to
extrahiepatic tussues causes biacheneal liver dysfunction with
abnormal bromsulfalem retention and positive flncenlation tests
(28). Ths has been attributed to the systenue effect of radio-
therapy and 15 presumably due to the same basic mechanism
that causes alteration of hver function tests after surgical pro-
cedures Bropsy studies of patients receving total body wradiation
! rate mid mfl ory reactions, while postmortem
material shows degeneration and necrosis of liver cells. Local
irradiation of the liver for neoplastic disease is not accompanied
by detectable decrease in hepatic reserve; mdeed, biochemical
tests and morphology often improve (10). Numerous reports
have been made on the occurrence of acute liver fnjury, Fbross,
and malgnancy in patients who have recened thorjum diovide
(Thorotrast) for hepatosplenography (29). Thorfum doxide
remams m the reticuloendothelial system and leads to fbrosis
and neoplasms. An alpha ray activity, cquivalent to that 1‘>f 1 §-§0
g of raduwm, 18 usually given and 15 the source of radioactivity
over a period of years.
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congestion and, 276
differential duagmosss of, 67, 69

etiology of, 137
extrahepatic biliary obstruction and,
5

familial nonhemolyhic, 31

fatty liver and, 80, 203, 204
hemangioma gnd, 814
hemolysis and, 31

hepatic, 136

hyalme necrows and, 214
wnfectious mononucleosts and, 244
metastabe mabignancy and, 505
needle biopsy 1, 114, 138
physical findings m, 138
posthicpatic, 136

prephepatic, 136

Progentc Iner abscess and, 250
relapung fever and, 25
sarcodonss and, 262
schitosomuasis and, 260
tuberculosis and, 246
xanthomas and, 32

yellow fever and, 245

Kayser-Flesscher ring, 220
Ketosis, 9
Kctmlernlds, urmary excretion of, 47,

Kadney abnommhues 5253
Iner function test 1n, 72
Rlinfelter syndrome, 143
Ropfler cells, 2, 73
0 anemia, 285
n brucellos, 247
m infectious mononucteosis, 241
on m, 123, 218, 219
prementation wn, 1:!, 128
prehferation of, 11, 120
in viral hepatits, 127, 236
1 Well's discase, 252
Kwashiorior, 203

Laboratory stadies, 42-5« 67-101
Lectlun synthesss, 1

Leptospiross, 953. _54
Letterer-Sime’s discase, 225

Leukocytosis, 1n clonorcluasis, 861
1n pyogeme I er abscess, 251
m Weil's disease, 253
Lunkotavine, 1 tissue, 118
Ligaments, 2
traction on, 28
Ligation of artenes, 179-180
Lapds, atherosclerosis and, 50
deposits m shin, 32
See also Fat
Lipocazc, hpotropic actinity of, 193
Lipofuscin, s
Llpoldosxs, 24
tropic sub;!anccs, 193, 191, 205
obule, anatomie,
L\'mphatlts
abnormal dramage, 43, 164

Macroey tosts, 1n curthosts, 54
Magnesium deficiency, 1 bner disease,
45, 170

Malarse, 1 fiver discase, 59
Malignancy Sce Neoplasms

metastatic See Carctnoma, metastatic
Mall, tissuc space of, 4
Melunin, increased, 32
Menstrual disorders, in hver disease, 9,

Mental dmngrs in hver disease 39-42,
134

m hva!mc necrosis, 214

treatment of, 181

tn Weil's disease, 251
Mcprobanite, use of, 160
Meruaptan, methyl, i urine, 33
Murcunals, use of, 184
Mesntom, hepatotovic effects of, 265
Mesobihrubimogen production, 73
Metabohsm, 8

amino acul 83, 2

androgen, and h\cy disease, 49, 48

irubin, ‘9, 73

casbohy drate, 8, 50, 90-92, 154, 201

1, disorders of, 270
disturbances, 10, 15,

galactosemia, 223
gheogen stoage disease, 222
mcnh nee of, 1
tron storage dnmdcrs, 218
hipordows, 224
porhima hepatica, 226.229
son 3 disese, 220
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Metabohsm (Contd )
estrogen, 43, 46, 144
fat, 8, 89-90
protemn, 8, 9, 81-89
sterord, abnormal, and spider angio-

mas,
thyrod, in uer dasease, 46
A ! See Carcinoma,

metastatie
Metazoal infections, 258.263
clonarchusis, 261
echtnococensis, 258
sarcordoas, 261-262
schistosomasts, 259-961
Methionine, 33, 193

INDEX.

Nerve supply of Iner (Contd )
hepatie plexus, 6, 7,
pathways of pam, 7, 28
phrenic plexus, 6, 7, 28

. ’

o, pustard, e metastatic malig-

storage, 9, &1
Nutational Liver disease, 10, 15, 102:228
N

Methyl hep effects
of, 266

Miutoses, 121

Morphology of lver, 2-8

Mushroom posonwg, 268

Naphthalene, hepatotaxe effects of, 267
Necrasts, 20, 29, 124, 186, 104, 213

autolytic, 124

caseation, 124

centeal, 187

centrilobular, 124, 274

easmophdic coagulatne, 124

focal, 124

hysline, 121, 186, 213

massve, 124

rudzanal, 121

penpartal, 124

sumple, 194

toupathie, 232, 263

treatment of, 188

zanal, 124

See also specific. diseases
Needle buopsy See Biopsy, needle
Neonatal Iner conditians, 72, 78, 83
Neoplasms of Iner, 17, 21, 804315

cancer, prmary, 310-313

ec alio Carctnoma

cholangioma, 308

bamartoruz, 314

hepatoma, 308

metastatic mahgnancy, 304-310

needle biopsy 1, 120

augm of, 11

pancreatic, and bilary obstruction,

289

plgmen;ﬂlmn and, 32
Nerve supply of lner, 6,7
cehiae ganghon, 6,

and,
aleoholtsm and, 197
See alsa Alcahalism
anema and, 54
atheroscletosis and, 50
blood pressure m, 48
blood sugar levels sn, 51
arthoss, 208-215
Sec also Circhosss, nutntional
diabetes meflitus and, 198-200
endocnne distusbances and, 201
etiology of, 197-203
fatty hiver, 203-208
See olso Fatty Iner
Fbrosss and, 117, 208
gastrowestinal dnease and, 202
madence of,
menstrual disorders and, 46
metabohie disturbances, 216-228
See Metabolism
necrosis and, 213
obesity and, 153, 197
pathogenesss of, 192-196
prgmentatron and, 32
treatment of, 152, 166, 186

Obestty, 153, 197

Obstruction, bihary See Bile, obstrue-
tion of flow

0ddy, sphincter of, 7

Omentopexy, 176

Operative procedures See Surgery

Opsonins, production of, 57

Ovalacetic acid synthesis, 93

Osycel packs, in hematemests, 171

Ovytetracychne (Terramyan) therapy,
in amoebrasts, 357

m brucellosis, 249



INDEX

Ovtetracyclme (Terramycin)
therapy {Cortd }
hepatotoic effects, 264
1n progenic abscess, 251
m Weil’s duese, 254

Pawm and tendemess, 28, 135
In congestion, 276
m extrahepatic bihry obstruc tion, 260
n fatty Iner, 203, 204
i hyaline necrosts, 214
m necdle bopw, 114
none pathways, 7, 28
Palpation fndings, 25, 27
Pancreatic neoplism, and biliary ob-
struction, 269 298-299
Panereatitis, and liver 1njury, 51
Pancytopenta, splenic, 39
Para aminosabiey e adid m tubcrculows,

247
hepatotouc effects of 264
Parwentcsis, abdomml, 167, 168
Paraldeby de, use of, 160, 1851
Parcuamine, 158
Pacenteral feeding, 157
Pathogencus of Ier disease 10-11
Pelligra, and Iner diseasc, 57
Fenicillin therapy 1 com 1, hepatic, 182
wm daer abscesy, 301

m sp
n Weil's disease, 2514
Peptic ul.er, and nutntional disease, 183
02

Terepatitre, gonecoccal, 28

Fentoneoscopy, with needle biopsy, 109

Tentonitis, Wile, after nced'e biopsv, 112,
140

P-Gal transferase achnats 223
Thallin, hepatotovic effects of, 269
Thenusone, b patoton effects of, 263
PhenvThatasome, heptotoxic effects of,
266
Thosphatase, scrum alkalme tests for
See Al Tine phosphatue tests
Phosphorus, 92
Tadwactie, 281, 233, 241
hepatotoric eflects of, 267
y sical camumtion of ticr, 11, 23-29,

13

Thysulogy, 5-10

Trementstion, of hupfler clls, 123, 123
of shin, 32

Pgments. ile, production of %

3

Plasma proteins, 7, 13, 14, 262
Platelets, blood, actwity of, 39, 56, 87,
135,171, 181
Dleueal effusion, tn Iner discase, 43
Pneumothoras, after needle hopsy, 113
Ponsomng  See Chenncal mtowucations
‘and Toupathic hner disease
Polycs thema vera, 281
Porphoblinogen, test for, 227
Porphyrit, eutanea tarda, 227
enthropon tica, 226
hepatica, 326.228
Portacaral shunts 178.179, 252
Portal vem See \em, portal
Postcerotic, cirrhosm, needle biopsy 1,
128

Sec alsn Cirrhosis
scarnng, 107, 117
Postoperatine Iner chiinges, 5%
Potasaum, scrum, _altcrations m baer
isease, 43, 165-170
su'fide, n Wikon’s discase,
Prophy ko, of buet disease, 149
Iotewn, dietans needs of, 155
hydralysates, 158
wmiarculation of, 7
Prothrombin, defiency of, 56, 87, 135,
171, 18]

1 congestion, 278
m vellow fever 244
synthesis, 9, 56,
time tests, 13, 14, 87
m fatty Iner, 205
Prothrombin-sstamin K test, m pondice,

Pruntus, from bile salts o skin, 31

m cholangialar disesse, 302

0 extrahepatic bl v obsteae tion, 290
Peudacysts, 313
Paclustnic syndrosnes, 58

Sce also Mcntal changes
Progome alwess of Iner 245 250
Pyrazmamide, hepatotouc effects of,

264

Radition inpary, 318
Ridiowetn e tricers, 98
m asates, 42
<hronmum, 94
an ancmis, 51
cohalt, 53
socing, 0 albumin, A3, 97, 307
m globulin, 53
won 217
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Radicactive tracers (Contd.)
m metastatic malignancy, 807
phosphorus therapy, m hepatic vein
rombosis, 28
1 polycythema vera, 284
ortal ven occlusion, 283
een drsorders, 37
1n thyrotovicosts, 201
Radiography of hyer, 95, 135
See also X-ray
Reizenemhve phenomena, 20, 121-123
Relapsing fever, 258
Renin, and hypertensmogen, 48
Reserpine, use of,
Resns, with sadum restriction, 164
Rest regimens, 150-153
viral hepantitis, 242
Reticuloendothelial cells, 2
Rupture of hver, 315

Salt, alterations of, 168-170
depletion syndrome, 45, 168
hypernatrenma, 42, 163, 169, 280
restriction therapy, 155, 164, 212
serum sodrum 44

INDEX

Shunts, portacaval, 178179
splenorenal, 179, 180
Siderophuln, 216
Signs of hnver disease, 29-42, 133-143
See also Symptoms of ler disease
Smusowds, 2,"5
blood supply of, 35, 36
pressure 1, 177
Size of hwer, 25
Stan, bile salts 1, 31
capillaries of, prominent, 33
liprd deposits m, 32
pigmentation of, 82
Socdwm Sec Salt
Space, of Dissé, 2
of Mall, 4
Spider angiomas, 32
Spurochaetal mfections, 251.258
Spleen, 94
biopsies, 143
hypersplenism, 150
ntrasinusmdal pressure, 98
Digation of artery, 179-180
Splenectomy, 179, 180

Salts, bile, &
Sarcordosts, 248, 261-262

Schaumann inclusion body, 262
Schistosormasts, 259-261

Sclerosing ) hageal

p p 06, 143

Splenomegaly, 37
n cholangiolar disease, 302
m congestion, 2

dufferential diagnosis of, 143

m
varices,
Scurvy, and Iiver
Sedatives, 160
bepatotouc effects of, 265
Serum, albumin See Albumin
alkalne phosphatase  See  Alkahne
phosphatase tests
ammonum See Ammonium
bilrubin - See Bilirubin
hol. 1 Cephal

177
disease, 57

ol 1

m bilary  obstruction,

290
1n fatty her, 203, 204
10 hyafne necross, 214
1 mfectious mononucleoss, 244
1 metastaie malignancy, 806
1n polycythena vera, 284
1 relapsing fever, 258
m sarcordosts, 262
m schistosomiasts, 260
! 1 shunt, 179, 180

ce Cepl
flocculation tests and Choles-

terol
globulin See Globuln .
glutamic ovalacetic transaminase, 13,
93

hepatitss, £33
potassum, 45, 168-170
protem  See Protein
sodum See Salt
Shock, 286
bromsulfalem excretion n, 80
cancer of hyer and, 310
canses of, 48
trauma and, 315

Stauung, of lver biopsy specimen, 110
Stamng, | Spectpe

Streptokinase-streptodomase, 1 amoes
biasis, 238
Streptomyein, 1n tuberculosts, 247
Subchmcal liver disease, 60
Sulfonamdes, tovic effects of, 264
Surgery, 184-183
m ampullary or panereatic cancer, 299
1 aneurysm of hepatic artery, 284
1 bilury atresia, congemital, 295
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Surgery (Contd )

1 biopues, 108
n cancer of Inver, 312 313
n choledocholithiasss, 300
m esophageal ences, 175-180

durect suture,

Iigation of m\encs 179-180

rtacasal shunts, 178-179
1n extrahepatic biliary obstruction, 291
n hamartoma, 814
1n hemangioma, 315
m lher trauma, 316
1n metastatic malignancy, 800
trauma from, reactions to, 53
Symptoms and smigns of Luer disease,
2942, 183 143

abdemnal masses
collateral portal clrcul.\lmn 3537
fetor hepaticus, 33
fuwd vetcnhnn, 42-45

134. 284

333

Testosterone therapy, 163
hepatotove effects of, 268

Tests, 12, 13, 18, 67- l(ll 130, 185-186
.v'duhna(mn, 244, 250, 254, 258
albumin See Albumn, tests
alkalne phosphatase See  Alkalme

phosphatase tests

n amnebmsls 255
wn ampullary or pancreatic cancer, 297
1n aneurysm of hepatic artery, 284
bilrubin See Bilwubm, tests
m bihura, 7
bromsulfalein See Bromsulfalemn tests
mrbolndr.\te metabolism studies, 90+

(rph.xlm ‘Rocculation See Cephalin-
cholesterol flocculation tests

1 chemcal tovcations, 263

m cholanguolar disease, 302

cholesterol See Cholesterol

o o

i 1

n cl h 261

hemorthagic lmdmcv

hormonal dasturbances, 1 ﬁ 48, 61,

, 201

Jaundice, 29-32, 136-143

mental chaoges, 89-42, 134

pamn and tenderness, 7, 28, 135

shut prgmentatson, 32

splcnnmeg.ﬂ) 37

Ser Splenomegaly

weakness, 59, 133

xanthomatosis, 9, 32, 224, 302
Syndromme, Cxu\eﬂhwx-ﬂ.mmg wten, 36,

Cuﬂlmg‘ 43, 201
rlmb-nc lee S1

congenutal, 243

Tamponage, ln hcm.nkemcsu 134, 171,
172-

Tartar m.cuc, m s:hhlowmx.\m. 2681

Telanguectasts, 32

Teepuque, use of, 95

Todimess, ahdonmul Sec P and

Testular wrophs o ner dnease 46,

cause o, 10, 145

combinations of, 6%
complement fixation, 235, 258 239,
261

in congestion, 70, 276

1 dubetes melbtus, 199

dugnostic use of, 67-70

enzyme studies See Enzyme studies
epmephrne, 91

evcretory, 13 14, 63
1 extrahepatic bihary obstraction, 291
fat melabuhsm smd;cs. $9-90

wn fatty Iner, 2

fecal uro\)llmngen and urobili, 77
foam, 7

salactone tolerance 69, 91 133
Flacagon,

lucocorticond assay, 162

glucose tolerance, 51, 92, 146
glutamie oxalacetic transamanase, 13,

93

plicogen storage 13, 14, 90, 205, 239
hepatic vein cathotenzation, 12, 99-
llelrmplule antibady  agglntination,
lnppnnc acxd 13, 14, 6‘7, 70, 93

in hyaline neeross, L 2.

m nfectious mononucleosss, 2
mterpretation of, 72, 143-147
n jundiee 32, 69, 138, 139

m metastatic mabignancy, 70, 306
neonatal, 72, 7
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Tests {Contd }
Nickerson-Kvemm, 262
m ratntional erhoss, 211, 215
1 abeuty, 197
m polvevthenug vera, 284
protemn metabolism studies, 81-89
prothsombin time, 18, 14, 87, 205
prothrombnn-itamm K test, 138
1 pyogentc her abscess, 251
rathoachre tracer stuthes See Radio-
actne tracets
1 sarcoidosis, 262
i schistosomuasis, 260
i splenomegaly, 143
w subchegeal disease, 60. 61
as therapeutic guide, 70-72
thvmol turbidbts See Thymo! turind-
iy tests
treponema immobilization, 252
m toberculosts, 246
m typhond fever, 249
unary coproporphvin, 94
urme Inle, 69, 77, 188, 297, 300
unne wrobshinogen and wrobshn See
Urabilmogen
m s sral hepatits, 289
water excretion, 164
n Wilson s disease, 221
i yellow feser, 243
7ot sulfate tubidity, 85
Tetrac hlorethaoe, tovic effects of, 267
Tetracychne therapy, w amoebiasis, 257
m bracellosts, 249
1 pyogenic hiser abscess, 251
tovic effects of, 264
m Wel’s disease, 254
Theophylhne demnatives, 165
Therapv, adsenaf sterords, 161-163, 242,
62, 302

m anemna, 285

bile therapy, 161

cathartics 160

m cholehthiasis, 183

comprsite approach, 21-22

w coronary thrombasts, 183

corticotropm, 161-163

diet_See Dietotherapy

w ekectrolyte dusturbances, 16%-17]

empnic measvres, 183

an $lusd retention, 163-168
general, 110-183

1n hematologe disorders, 180-181

1n hepatic coma, 181-182

hustologsc stuces before, 186-188

INDEX

Thesapy {Contdd }

1n Jvperliperta, 223

1 peptic ucer, 183

rest, 150-153, 242

sedatives and analgesws, 160

m sensonal changes, 181

m shock, 266

surgery See Surges

test b?lnre, 70-7.’.,0185-186

n traumn to ke, 318

See Specsfic Liser Diseases
Thuwwune defiaiency, 56, 279
Tliouraci), hepatotossc effects of, 266
Thorotrast, reactions from, 318
Thrombasthensa, 87, 171
Thrombocy topema, 39, 56, 135, 181
Thromboplastm productio, 9, 87
Thrombosts, coronary, treatment of, 183

bepitic vem, 280281

portal vem, 52

spleme vewn, splenomegaly and, 37
Thymal turndity test, 86

1n extraliepabec bilury obstroction, 261

m wfections mononucleoss, 244

n nutational eirhosts, 211, 215

m tubercalosis, 246

an viral hepatstss, 239
Thyrawd metabolism m s er discase, 46,

201

function tests and, 72
Ttssue fivation methods, 120
Toupathie Jner discase, 12, 15, 232-
268

ncidence, 11
treatment of, 152
See Specific diseases
Transammnase, serum  glutamc  oval-
aceic, 13, 9
Tsauma to lier, 18, 315-318
fibroblast mcrease after, 118
surgwal reactions to,
Tremors, i hepatic coma, 40, 42
Treponema immobilization test, 252
Trbromethanol, hepatotatic effects of,
266

Tridione, hepatotone effects of, 265

Tricthylene  melanune, m  metwslaic
rrabgnancy, 309

Trgh cendes, 193

Trtrotolyene, touc effects of, 267

Tube feeding, 157

Tubtrculows, 246-247

Tumors See Neaplasms

Typhoidal hepatiss, 249
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Urea, bloud, 58, 88, 25}

syntliesis, 9, 53, 8
Urethane, hepammuc eﬂect: of, 267
Urme, :\drcn Tiormenes
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Vems (Contd }
bepatic, cathetenization of, 12, 99-101
collaterals,

slbummmene, 53, 243, 251
ammo aciduria, 220
bilura See Bihnna
cuproporphyrin tests, 13, 14, 69, 94
estrogens 1n,
flveosuna, 51, 199, 222
)wdm‘qcomcoslemldx m, 55, 61, 162
Letosteronds m,
methyl melcz\pt.m m, 33
porphabilinogen i, 537
sodium everetion 1n disease, 43
urobslm, 77
urchilinogen See Umbdmoben
Urobilim, tests for, 78
Urobilinogen, 73, 77
m ampu]l.\rv or pancreatic cancer, 297
n anemia, 5.
in bihary obstruction, 78
1 choledochahthiasis, 300
1 hemolytie disease, 78
m yaundice, 69, 138
n urat ])ep.\nhs, 69
tests for, 77

of, and asetes, 43
pressure, 177
thrombasis, 280-281
portacas al shunts, 178179, 282
portil, 8, 4, 5
blovd flow through, 8, 4
collaterals, 35
hypertension, 99-101, 176, 150
occlusion,

VEM actity, 43
1n shock, 256

VIM Silverman needle, 108, 110

Varal mfections, 233-251

Viral heptins, 28 29, 233.243
age menlence of, 234
albummary i 53
alkaline phosphatase m, 81, 82
amctenie 61, 240
blaod sugar levels 1 51
blood urea levels 1, 53
bromsulfalem exeretion 1, 50

Vances, esophag
m, 172 175
barum studies in, 86, 3%
Lromsulfalem excretion 1n, 80
cancer of hver and, 310
esophagoscopy i, 11
extr lhepall(. bﬂmv obstruction and

1, balloon

port: al sem pressure m, 36
schutoromusis and, 260
surgery m 175-180
treatment of, 171
Visculir conditions, 20, 48 50
Sce abn Artcnes and Vems
Vasodepressor substance 48 266
Vasacutor substance, 43 256
Vater, ampulla of, 7, 296
circnom s of, and ilary obstruc
tion, 296-299
VDAL actity, 4%
wsheck, 26
Ve, csaphigesl, s gressar of

\amees of See Vances, esaphageal

cephiibin chok flocenlation 1,
8

6

cholmgiobiti, 210, 301

<himcal cognition of, 238-239

esophageal vances m, 36

fetor and 33

folnunant, 236

gheogen storage m, 91

gunccomastia and, 47

wectious, 233

jamdce and, 31

morphology., 236-23%

needle bapsv studies fn 127

prophylios of, 243

rehipse m, 243

scasonal mexdence of 233

seram, 23

ackle cell disene and hemoh tic
crces wath, 14

splenomeggaly and, 37

swhicute fulmm me 237

tests w69

trodment of, 151 212243

¢ sulfite tirbacity 1m, 83
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Vitamuns, defietencaes of, 54, 57, 87, 133,
o

181, 276
and capillary fragility, 58

storage m hver, §

therapy wath, 158.160

Water, excretion of, 43, 164
satovication syndrome, 43
retention of, 42
See also Fluds, retention of
Weakness, in lwer disease, 59, 133
Wedged hepatic vem pressure, 12,
-101

Waeight, of lner, in nutnional cyrrhosts,
209

toss, canses of, 59
Weil's disease, 252
Wilson’s disease, 220-221

Xanthomatosis, 32, 924
cause of, §
n cholanguolar disease, 302

INDEX

Xanthomatosts (Contd )
planum, 82
tuberosum, 32
X-ray, studies wath, 95, 135
cholangtography, 25, 292, 293, 300
cholecystography, 12, 25, 95
m choledocholithasts,

93, 300
wn duodenal mahgnancy, 298

* 1 esophageal vances, 36, 38
gastromtestinal, 11, 26
for et soe, 25
1n pancreatic cancer, 296
pyelography, 27
radiography, 95
splenography, 96, 143

therapy with, myury from, 818 .
m metastatic malignancy, 309

Yellow fever, 244-246

Zine sulfate turbidity test, 85






