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FOREWORD

O«r of the faxly commen and often serious prablems of practice is
what to do with a patient with jaundice Shall one diagnose a stone
n the common duct and ask a surgeon to opérare, o shall one say
that operation would be useless or perhaps even a method of termi
nating the patient s life? Olten the decision must be made quickly
hecause the longer one wants the more njury 15 wyougte to the hver.

Although there 15 a5 yer no Jaboratory test or senes of tests thay
will surely and m every tase give the answer to this problem, there
are tests that, when wisely interpreted, sve very belpful In the lasy
tnenty years a new field of diagnostic 23t has been built up arcund
them and much constructive work 15 sull beng dome by the men
who are making a special study of the problem In the last few years
greater interest has been facused on this field because of the eprdemic
of infecunus hepitsns that has plagued the armed forces Unfortu-
nately much of the new knowledge has not yet been fully asstmulated
by the average internist or even by the average gastro-enterologist,
and asa result many persons with sertous hepatius are bemng operated
on fuulely and worse than funlely Many a surgeon who now op
erates, hoping 1o find 2 stone in the common duct, would not do
s01f he had only had the pouent propesly studied beforehand by
means of modern tests

Dr Mowite s gone deeply o thus subject He has gathered
mto one place a large amount of helpfu! information. and with st
all he has written with clarnty and charm He holds the reader’s in
tevest on every page This 14 2 book thet every gastro-enterclomst
and mternist would do well to keep witlun easy reach until he has
had time to digest st

WarTer C Arvarez, M D,

The Mayo Gl
Rochester, Minnesola






PREFACE

Jaunnics 15 as old as medicene It was one of the fisst signs of disease
recogrured by the physictans of anoquity Its appearance 1s so strek
g aud so readily amenable to detection by even an nexperienced
eye that 1t 15 not at all surprieng 1o find that 1t was early recogmized
as an indicater of disease Galen gave a comprehennive description
of climcal seterus

Jaundice does not constitute a pathologieal entrty i 1sell but
merely denotes an underlymg pathological process whatever s
nature and causation It is a sign common 1o many different morlud
states and thus encompasses a wide field of clinieal medicine In any

ndividual case the deter of the nature and etiology of the
disease process may be very dufficuit Upon review of chuncal vecords
one 15 mmpressed with the frequent lack of dagnosis of the causes
of jaundice 1 patients referred to the hospial e 15 the purpose of
thss book to ard the practicing physicran e the tash of making the
4 1 diag i this unf group of disewes The
pandemic of mfecuous hepatts 10 World War I gave renened
1mipetts to the mnterest 1n the general subject of jaundice and the
presene appearance of this small volume may therefore be consid
ered umely

A proper onentation with regard to the subject under discussion
1s almost umpossible without a clear understandrng of fundamental
concepts of related anatomacal structures and pathologic phystology
A great part of the first secson i this book 1s devoted to the con
sideration of these topses In the discussion of numerous labora
tory tests emphasis 1s laxd upon the interpretation of results For
the derarled description of the techmies muolved i these tests the
reader 15 yeferved to many excellent texts of chinical laboratory pro-
cedures An attempt has been made ¢o render the presentauon of
the yubject as praciical as possible

"
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‘In the ireatment of jaundice the first pomnt to be considered 1s the
causes which have led to the accumulation of bilious maiter in the
blood’

—Friepric THEOpOR TRERICHS (1879}



CHAPTER 1

THE ANATOMY OF THE LIVER AND

THE BILIARY TRACT

LmerYOLOGY

THE hver first appets m human embryos as a dwerttculum of the
venral wall of the fore gut near s juncuon with the yolk sac It
projects into a mass of mesoderm a part of which 15 destined to form
the diaphragm Sold celfular cords proliferate {ram the bhind end
of the hepatic diverticulum They extend upward on both sides of
the gut and anastomose with each other to produce a meshwork of
cell cords  these will constitate the glandular portion of the hiver
The ongmal hollow diverticulum 1s destined to become the bibary
system of ducts with the gali bladder As the cords of the glandular
organ expand they grow between the venous plexuses of the vitel
Ime veins winde the plexuses in turn make their way among and
around the lver cords As a result & labyrinth of sinusoidal vessels
envelops closely the periphery of the hepatc trabeculae The part
of the <ert below the liver 18 modified to form the portal vern which
brings blood to the sinusords The upper pre which drams the
blood from the siusowds after 15 passage through the Liver s the
hepatic vetn

The nght and left lobes of the hver become recogmable fitst
The caudate and quadrate lobes make their apperance later

Although the clear demarcation of sndividual liver lobules 1s not
apparent unul early dhwldhood the process of lobule formation be
gins refately early in the foetus The following description 15 from
Arey s Developmental Anatonty

The Jobules or vascular units of the biver are created by the pecultar

and regular manner 1 which the vemns of the lner branch A primary

dwinon of the hepatic vemn drans blood from the center of each primn
3
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trve Iobule and 1s parallel to similar branches of the portal vems that
extend along the periphery of the lobule As development proceeds each
central hepatic branch becomes a stem which both bifurcates at 1ts up
and gives off side sprouts New lobules anse by the simple sphittung of
lobules which have thus acquired two central verns the plane of cleavage
bisects the angle between forked vessels The portal vein likewise forms
secondary branches which bear the same relation both to the new lobules
and thewr central vems as did the primary portal branches to the first
lobules This process 15 repeated during fetal hife and early postnatal hife
until thousands of hepatic lobules are present

W =

Fic 1 Dugram shoving method of increase i number of lobules of Liver From
Johnson Conresy of Am J Anat

/ _

According to a more recent view, the liver trabeculae described
above are essentially tubular from the very start instead of being
solid cords Thus uny bile captllaries have thewr begmmng They
dratn into larger interlobular ducts which may form from the trans
formation of certain liver cords 1n response to the pressure sttmulus
of ingrowing connectne tissue Through the intermediary of the
strl! larger mtrihepatic ducts a connection of the wntralobular ducts
15 established with the hepatic duct that 1s conunued 1n the common
bile duct both representing the stem portions of the original hepatic
diverticnlum The gall bladder with 1ts cystic duct represents a
spectal offshoot of the same diverticulum 1n uts early development

GROSS ANATOMY

The liver 1s the largest glandular organ 1n the body Its average
weight 1s about 1500 grams It occupies the night upper part of the
abdomunal cavity It extends from the night hypochondriac region
across the epigastrium to the left hypochondrium and also down
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ward into the nght lumbar region 1t 1s siuated immedintely be
neith the diiphragm The greatest part of its lteril surface hies
under the nb cage Only 1 comparatnnely small part of its antenor
surface 15 1n contact with the anterior abdommal wall Of the two
mun lobes of the liver mght and left the nght 15 the larger On
the postertor surfice of the organ two additional smalier Iobes can
be distinguished  the caudate lobe toward the superior border of
the liver and the quadrate lobe toward the inferior border

The bile elaborated by the liver cells 13 collected by microscopic
tercellular capillanies which join collectively to form the itra
lobular canaliculs and as such drain 1nto mterlobular bile ducts By
confiuence and usually outside the hiver tissue the latter eventually
form the two main branches which unite to give 1ise to the hepatic
duct The night branch 1s formed by unuon of the interlobular ducts
of the right and quadrate lobes of the lner while the left branch
takes 1ts onigin from the interlobular ducts of the left and caudate
lobes The hepatic duct along with the distal portions of 1its two
contributartes constitutes the ongin of the extrahepatic hilary
passages whale the other channels abote described are known under
the collecure name of the mirahepatic duct system More will be
said about the latter n the discussion of the microscopie structure
of the liver

The gall bladder 15 1 comical ar pear shaped fibro muscular organ
that 13 situated 1n a fossa on the under surface of the lner the fossa
separates the might lobe from the quadrate lobe The normal gall
bladder has 1 capacity of 30 to 50 cc At the tapening end or nech
1t 15 continued through the ampulla into the cystic duct which
unites with the hepatic duct to form the common bile duct or ductus
choledochus The yunction between the two accurs at various angles
The ductus choledochus 1s about 7 to g em fong It passes behind the
superior poruon of the duodenum and then 1 a groove near the
right border of the posterior surface of the head of the pancreas {an
nmportant relationship)  Occasionally 1t may be completely mm
Brdded 1 the pancreatic swhstance The pncreate pant of the duet
then passes downward and termnates by penetraung the posterio
mesial side of the descending duodenum 2t 1bout 1ts middie The
mtraduodenal portion of the common duct enters the gut obliquely
and 15 joned by the pancreitic duct The junction of the two ducts
guies mise to the ampull of Vater which 1s about 2 mm in length
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and which becomes constricted and opens 1nto the duodenum on
the summt of the duodenal papillx This opening 1s quite small
The ductus choledochus 1tself may also be narrowed before enter
ing 1nto the wmpulla of Vater There 15 no unmmity of apinion
upon the mode of termination of the bile wnd pancreatic duets
While some mvestigators find that there 1s an ampulla camman to
both ducts i the majonty of mdividuals others consider this to be
an unusnal arrangement finding that the two ducts open separately
mto the duodenum each on the summit of a small papilla

An important anatomical structure at the terminal portion of the
common bile duct 15 the sphincter of Oddi It consists of several
sets of smooth muscle surrounding the 1ntraduodenal portion of the
brle duct (or ducts 1n the case of union of bihary and pancreanc
passages) and extends from a level just outside the choledochal
fenestra 1n the duodenal wall to a level near the lower end of the
ampulla of Vater The hepatic duct and the ductus choledochus
down to the ampulla possess little muscle elements sumply repre
senting fibro elastic tubes with very hittle muscle The opening of
the ampulla 1s so small that gallstones having passed the cystic and
the common ducts often become mpacted Pancreatic as well as
bile secretions mny then be pretented from entering the duodenum
unless a communication exists between the main and accessory pant
creatic ducts Thus favors reflux of bile into the pancreas with conse
quent pancreautts "The common bile duct sometimes narrows a lutle
before opeming 1nto the ampulla of Vater and causes impaction of
stones

The bihary duct system 15 unnersally known for the frequency
with which anomalies 1n anatormical relationshups are known to
occur Tor example the two hepanc ducts may empty directly into
the gall bladder In such cases the common duct starts from the neck
of the gall bladder and the cystic duct 15 tbsent Accessory hepatic
ducts opemng directly mto the gall Lladder are also known

HisToLocy

The basie structural umt of the liver 15 represented by the liver
lobule Just as 1 brick wall 15 composed of individual bricks held
together by a cementing substance the ltver 1s composed of a great
number of minute dividual lobules held together by the can
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HISTOLOGY 7

necting tissue of the periportal spaces sth thesr metwork of blood
vessels serses and lymphatics All the functions of the lver repre
sent the sum total of | hysiological processes tahing place 1n these
mdnadual parts The hver lobule thus bears the same relation
to the whole organ as the nephiron does to the ldney  Each hver
lobule contans alt the elements of the liser Every lobule may be
segarded as an elementary hiver and the enure organ a collection
of mmature ivers

Three basic structures enter nto the formatien of 2 Jobule They
are parenchymal fiver cells tule canalicult and blood vessels Thewr
orderly snterrelitton must be understood m order to grisp the
picture of the umt an its entireness The Jobule may be concetved
of both n terms of a vascufar and parenchymal orgamzition

The hver lobule 15 usuaily desenbed as a polygonal prism that
10 cross section has from five to seven sides the chameter of the cross
section betng smaller than the height of the lobule The outhines
of the Jobules are usually not distinct because the connecttve tsssue
partitiens between them are pooxly devefoped These partstions take
their ongin from the condensed connectine tssue at the porta
(hilum) of the liver where 1t envelops the portal vemn hepatic artery
hepatic ducts lymph nodes lymphatic vessels and nerves The con
nective tissue hnown as the capsule of Glisson continues o the
Iner to form a sheath about these structures and separates them from
the liver parenchyma The extensions of the capsule into the organ
are known as periportal spaces they carry wath them the blood
vessels such as branches of the portil vern (interiobular veins) thay
convey blood to the lver from the digestive tract and the branches
of the hepatic artery s well 15 the nterlobular bile ducts and
lymphatics

The hver cells are arrmged wilun each lobule 1 cords that
radiate hike the spokes of a wheel from the center which contaims
% central vemn leading toward the penphery Toward the central
vein converge the capillorm sinusords conrsing i between the
liepaue trabeculae Al the central veins empty tnto sublobular
sems These come together to form the man branches of the hepiuc
sem which carries away from the lhier the blood brought to 1t
both by the portzl arculanon and the hepatic artery Thus the
flow of blood 15 from the portal veins {in the persportal spaces or
portal canatls) through the capttform sinuserds to the central yeins.
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thence through the sublobular vemns 1nto the hepanic vein which
empties mto the inferior vena cava The question whether or not
there 1re communications between branches of the hepse artery
and portal vemn radicles within the mterlobular spaces before the
vessels enter the hver (obule remains unwnswered It 1s believed by
some that the unmixed arterial blood passes directly mto the Iner
sinusods through small branches of the hepatic artery If 3t 15 true
that the arteries empty through eapillaries directly mto the smusords

KUPFFER CRLLS

SIS0 D QENTRAL VEIN
INTERLOBULAR BRANCH LIVER CELLS
OF HEPATIC ARTERY B LIARY CANALICULUS
INTERLOBULAR BRANCH CANAL OF HERING

OF PORTAL VEIN

INTERLOBULAR BILE DUCT 4
SUBLOBULAR VEIN

¥ic 4 Diagram of a 1 ver lobule

adjacent to the portal canals the hepatic cells at the periphery of
the lobule are better noursshed than those toward the center

The hiver cell cords are separated from one another by the sinus
o1ds These are 1rreghlar and tortucus blood spaces that pursne m
general a radial course in the Jobule As expluned above they
connect the small branches of the mterlobular portal verns with the
mtralobular central veins 1n addion to recewving some blood from
the branches of the hepatic artery

The sinuses are Iined by two types of cells The protoplasm of
one of these extends as a thin film along the ssnusord formung ats
wall so to speak The other type 1s the stellate or hupfler cell
known for a long time to be highly phagocyuc The cells of the
latter type do not seem to be hmng the snusoids but ate actually
anchored 1n the blood stream While the undifferentrated lining
cells fal to take up wtal dyes the hupffer cells store Jarge amounts
in granular form and arc ther ¥ classified as belonging to the
system of histiocytes or mac



BIBLIGGRAPHY 9
While on one side the hver-cell trabeculae are separated from
each other by venous stnusoids on the other side there are found
coursing between them the bile canalicult into which the constitu
ents of the bile are emptied by the hepatic cells These cells thus
have a dual anatomic relationship betng in mumate contact with
the biliary radicals and with the vascular channels carrying the blood
to and away from the liver About the liver cells and m close rela
tion to the vascular camllaries there are n addinon lymph spaces
(the spaces of Disse)

Kupffer Ge{l/s
Bl
Space of Disse — — lood Sinusord
FEYEREI RN
8ue Cap(llary—o ‘/leer Celf Cords

Tic 5 Disses spaces n relation to the blood $ nuso ds and the cords of the liver cells

The bile canalicuh have intercellular branches that end blindly
and that do not completely separate adjotmng cells of the iver cords
because they never quite reach the blood sinusoids The bile cana
liculi connect with the interlobular ducts i the pemportal spaces
by means of canals of Hering These connecting pieces between the
bile capillaries which are lined by the liver cells and the larger
ducts 1n the penportal fields are represented by short channels hav
ing a wide lumen and a weak wall both lined by flat epithelum
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CHAPTER 11

THL PHYSIOLOGY OF THE LIVER

Tur excrenon of ule 15 the most obviows Iuncion of the Iner
Howeser, long before the knowledge of the physiology of the hver
had reached sts present status astute students of the subject had
suspected that nature would hardly have made the oxgan so large
for the sole purpose of producng Inle, a secretion whose amount 15
not greater than that of unne The weight of the hiver 35 several
nmes that of the combined weight of both ludneys {1500 gm as
agatnst 280 or 00 gm)

The hier has many functions mumately assocated with other
phystologtcal actntties of the body These manifold functions are
panapally concerned with sccretion of bile, metabolism, storage,
detoxsfication, and the mechamsm of blood coagulation. They are
hsted below 1n outhine form

Hrranie Funerions

I Secretory Function (Chologencsis)
Farmauon and secretton of bile
11 Menbolic unctions
Carbohydrate merabolvm
Protein metabolism, desmunation, aming aod, urea and wne
acd synthesss
Fat metabolism
Mineral metabolism and regulation of aaid base equilibrium
Water metahohsm
Hent production
Vaamn production
333 Storage Funetson
3 Vatamun storage
2 Iron nd copper storage
3 Seorage of hematopoetic principle
IV Dewufication

»

o e

-
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V Scavenger Function
Reuiculo endothelial activity (hupffer cells)
VI Blood Coagulation
1 Production of fibrinogen
2 Production of prothrombin
8 Blood platclets
VII Blood Formation (it the embryo)
VIII Regulatton of Blood Volume
IX Function of Regeneration

The major functions of the hver are (1) to secrete bile, essentl
for proper utihzation of certamn foodstuffs, (2) to supply a constant
stream of foodstuffs to the different tissues of the body for quick
transformation 1nto energy, and (g} to regulate the blood-clotting
mechanism The first function 15 to a certamn degree replaceable by
substitutton therapy (with bile salts) The second cannot be taken
over by any other organ m the body or by any extraneous agent or
means, so that hife utself ceases with the cessation of the work of the
lwer

The muluphcty of activities of the liver 1s amazing Its metabolic
functtons are of prime importance n the economy of a living organ
1sm The Liver, which has been referred to as the commissariat of
the body, 1s a storchouse of unlizable food for the organism as a
whole In the words of Mann

‘The Liver 15 a large storage and manufacturing plant, constantly teem
ing with activity Through 1ts vast simusords which are in mtimate re
Jatonship with the mulutude of hepatic cellular unuts, are transported
the various materals upon which the tissues of the body must rely for
thewr source of energy, growth and repair and for the necessities for
mamtaining the processes of life Some of these substances are capable
of bemng used directly by the tissue cells and the lLver only stores them
during periods of plethora Other substances are more crude and the
liver transforms them mto a utiizable form One must imagmne that
within the hepatic cells are tools probably enzymes, for making possible
the storage and manufacture of these essential substances Coming to the
hepatic cells must be numerous chemcal messengers to correlate hepatic
activity to the varymng needs of the body Finally 1t should be noted that
this vital stream to and from the liver must persist, even during dearth
of materal bodily disease and hepatic smparment as long as life exuts
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The Irver xemoves from the crcelation the food matersals ab
sorbed from the gastro wtestinal tyact duning the plethora assoctated
with digesion By means of storage synthesss and regufatory ac
uvities 1t 15 capable of adopuing the vanous amounts of food that
enter the orgwusm to the changing requitements for such mate
mals to the tissues Thus hepauc actwity 15 responsible for the
regulation of the more important supphies of food At least the
function of g the glucose © 100 1h the blood 1
wial 1o the extent that 115 loss 18 shortly followed by death

Secreviov oF Bk (CHOLOGENESIS)

This function of the lwer 15 clotely xelated 1o the mtmhepauc
circulation as the principal constituents of the bife are derned
from certamn elements carrred to the kser by the hilcod stream
It will be recalled from the discussion on the amtonty of the hner
that thus organ has a donble blood supply The velatve amonats
of blood that reach the hiver through euher the artefial or venous
component vary Usually the hepatic artery contrtbutes only from
an exghth to a fourth of the 1wota blood flew through the Iner Thus
the hepauc blood supply 55 umque e that the greaser part of the
blood flowsng wito 2t 13 venous There 15 a reaprocal response be
tween the flows m the hepatic artery and the portal vern—if flow
increases it one 1t decteases m the other The hiver has great func
riomal reserve 10 the acuvity of the vasculw system and under
ordinary condinons ouly about a fourth of the hepatic circulation
1 acuve

Increase i portal blood fow wugments the soluime outpwt of e
Chelagenests 1s not awrested tetely bux only d hed afcer

T
sudden complete exclusion of the portal vein the ver apparenty
bewng c1pable of secreung bile as long as s arterial supply 1s mact
Neither does hepatic artery occlusten present formaton of nle s
long as the portal cireulation 15 intact

Normally bile 1 secreted commuouﬂy by the Inver cels but
e e of Gov aod of T Nary
dependang on many factars The fand of food snxested wifinences
yanations i volume md charicter of bde Under certata conditians
a complete suppresston of the bilary secretion (complete acholia)
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may take place A functional disturbance of the organ, as well g
obstruction 1n the biliary passages may lead to suppression of bile
After complete occlusion of the biliasy tract the liver mIy connnue
to secrete for a winle, but “fter the pressure 1n the distended ducts
reaches a certan criucal level, this particular product of hepatic
cells 15 turned back into the orgamism In a dog bile ceases 10 be
secreced when che pressure n the ducts reaches 350 mm, as thi
exceeds the secretory pressure of the tver Also the quality of the
secretton may change under continually elevated pressure The
daily biliary output i man has been estim1ted to amount to about
500 cC

Nerous regulation of bile flow probibly also exssts Thus stumula
uon of the splanchnic or hepatic nerves has been found to decrease,
and their severance to mcrease the amount of bile produced by the
liver

The bue secreted by the hepatic cells into the bile cmalicuh
passes along the 1nterlobular ducts nto the hepatic duct and then
mto she gall bladder throngh the cystic doct. It 1s stored i the
gall bladder, from which 1t 15 expelled through the ductus chole
dochus into the duodenum This expulsion of tile into the digestve
tract takes place mntermuttently, 1 relation to the tume of amval
of food 1n the intestine and independently of the actual secretion
by the liver

Fulling of the gall bladder takes place dunng the imtial stages
of digestion Toods 1 the gastro intestinal tract and the hormones
elaborated by the intestinal mucost cause the gill bladder to contract
by a chemical mechanism Also nervous nfluences probably play
some role The pressure 1n the ducts gradually rises as the digestion
progresses, and when 1t reaches a certain crtical pont the sphincier
of Odd: relaxes and the bile 15 discharged from the ducts into the
duodenum Some of the bile secreted by the hver 1s discharged
directly 1nto the duodenum In the gall bladder the bile undergoes
concentration

The bile secreted by the liver cells 1s a very complex flmd The
phystolomcal signmficance of all 1ts constituents 15 not }xtoxtn iTh‘e
chaef o

The
of glycocholic and taurocholic acids 1t 15 not khowi Ui
whether these salts are farmed by the hver cells or are merely
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brought preformed to the liver by the blood The evidence presented
for formation of bile salts by the liver 1s quite convincing and
1 hepatic damage the amount of bile salts found and excreted may
be greatly reduced The bile acids are so vital to the organism that
only 1n extreme cases of liver damage (acute yellow atrophy) 1s
there a decrease 1n bile acids 1n the blood and urme The dietary
factors may mfluence the amount of bile salts formed and after therr
passage with the bile mnto the intestine they are reabsorbed and
carried 1n the portal blood stream back to the liver for re excretion
It 1s thought that the bile salts absorption and elimnation 1n the
bile 1s quantitative If this 1s true however a living organism would
soon turn into a pillar of bile salts unless 1t possessed some mech
amsm for eliminating or destroying them It 1s possible that the
Tiver 15 also concerned with the destruction of bile salts

The biliary pigment 15 derived from hemoglobin of disintegrated
red blood cells More will be smd later about the metabolism ex
cretion 1 the bile and reabsorption from the intestinal tract of this
chinically important constituent of the bile

The cholesterol 1s also abstracted by the liver from the blood
stream A bilary portal circulation of cholesterol 1s known to be
stmlar to that of the other bile constituents above mentioned What
useful purpose may be served by cholesterol m the bile 1s not known
and for the present 1t 1s of more pathological than physiological
significance

Bile on entering the intesunal trac* plays a very rmportant role
1n the digestive processes It mcreases considerably the fat splitting
power of pancreatic hipase dissolves fatty acids enhances the action
of trypsin on protemns and makes possible the absorption of vitamin
K from the intestines mto the arculation Bile salts aid 1n the ab
sorption of all fat soluble vitamuns Some deleterious effects of lack
of bile result from the loss of thus function

MeTtasoric TuneTioNs or e Liver n
P

All metabolic funcuons of the lner are mediated by ensdual
systems through which the different components of food are s duffer
processed In Iner dimage the dysfuncuon of these enzymetown to
can well be expected To understind fully deviations with syn
normal 1 the metabolic processes of the liver as these with 1e
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generition of serum albumin winch leads to hypoproteinemia with
disturbance wm the norm+l albumn/globulin Tatio m the blood
Hypoprotemnema 1s thus 1 rather constant finding 1n hepatic dam
age and frequently cannot be corrected by high protemn diet as
long as liver insufficiency continues to exst

Deamimization of amino acids also takes place 1n the liver The
Lver 1n addition synthesizes urea from amunoacids The process
of urea formation from ammonia has great biological significance
since the latter 15 many tumes more toxic than the former After
total extrpation of the liver the ammoaad concentranon 1n the
blood nises With removal of the liver the normal processes of
amino acid ntihization cannot proceed 1n an orderly fashion While
the results of animal experimentation are unequivocal in ths regard
clinically m patsents with liver damage the evidence 1s inconclusive
The amtno acid concentration 1n the blood may not rise apprectably
except 1 the terminal stages of liver poisoning Apparently because
of tremendous reserve liver damage must be extreme to affect
ammno acid metabolism However 1 istances of severe hepatic
mjury two amuno-acids tyrosine and leucine may assume a promi
nence and be recovered 1n sigmificant amounts 1 the urnine Pre
sumably the 1ncrease 1n blood concentration of these two substances
1s attnibutable to general failure at deamimization but 1t 1s also
possible that they may be denived 1t least partly from the autolysis
of the liver cells overwhelmed by a toxemic process

‘While part of amno acids absorbed from the digestive tract are
re synthesized 1mto protewn of the hving tissue or utilized for pro
duction of specific secretions some are used for fuel In the decom
position of the ammno acids used for fuel 58 per cent of the proten
molecule 15 converted nto glucose by the liver The intermediary
metabolism of the ammo acads which raise the metabolic rate and
thus are responstble for the specific dynamic action of the protemns
probably also tikes place in the liver

Fat Metabolism

Although the liver cannot be regarded as a true depot place or
storehouse of fat some fat 1s known to be stored 1 1t The content
of fat m this organ varies markedly and may be mcreased ap-
preciably under pathological conditions (liver possomng infectious
processes 1n general starvation) The liver plays 2n 1mportant role
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n intermediary fat metabohism [t primanty desaturates fat to make
1t avaslable for use 35 a fuel or for formanon of essential parts ot
Tiving tissue {cell membrane)

The deposition of fat 1 the hver 1s influenced by certun factors
Choline derned from hipids (leatlan) and now known 1o be an
essential dietary constituent exerts an unportant effect on the trans
port and storage of fat Thus the production of fatty livers in dogs
by remaval of the pancreas ¢an be prevented by admnstration of
featlun The active component of leaatlun was 1dentified as cholime
Betaine casein and methionine (3 consttuent of casern) have a
sumiar hpotropic effect on the mobilization of fat Whenever these
bpotropic factors are laching in the diet the liver content of fat
Tases apprectably Tat deposttion m the hiver 15 mnfluenced also by
puwtary activity wnd msulin The administration of msulin pre
vents the deposiion of £t 1n the Iiver of the dibenc vmimal and
promotes instead the deposition of glycogen Generally speaking the
glycogen and fat content varies 1n an wnverse rano Thus m fatty
hivers the stores of glycogen are at a low ebb whale in those of healthy
dividuals 1 1 good state of nutnition glycogen abounds and fat
content 15 Jow However moderate amounts of glycogen can ac
cutpulate 1n moderately fatty hvers

It 1s now defimutely Lnown that the Letone bodies which are the
products of intermediary metabolism of fats are produced m the
liver Thus hetonuna responstble for wdosts m a panient with
uncontrolled dimbetes mellitus 15 the result of overproduction of
ketone bodies by the liver and represents the attempt 1o meet the

bolic needs of the org which 15 unable to utlize carbo
hydrates 1 the presence of wnsulin deficiency hetone bodies tike
the place of carbalydmies 1o provide the necessary sonrce of encrgy
liberated by the tissues m the process of their oxidation to carbon
divade nd water A great proportion of the total energy require
ments of the organism may be provided i this manner hetone
bodies are formed ot only when there 1s falure of carbohydrate
oxadation 1e walnlity to utilize carbohydrate properly (diabetes)
but also in candittons charactenized by a low glycogen content of
the Iner 1e when the organism 1s able to oudize sumr but s
facking i 1t {starvation)

Of the fxts i the metabolism of which the hnver plays a sigmf
want role cholesterol my be singled out here for the purpose of
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discussing certain specific features of its metabolism Cholesterol
1s an essenual constituent of iving tissues and fluids It 15 hnown
to exist mn the free state and also combined with the fatty aaids as
esters Its concentration 1n the bile varies with the amount of 1t 1n
the blood Whereas in the bile 1t occurs only 1n the free state 1n
the blood more than half 1s present as the ester {50 to 75 per cent)
Tt 15 1mportant to know thar estenficatton of cholesterol takes place
mn the iver ‘Trssues other than hver may be capable of cholesterol
synthesis In severe hiver damage the total blood cholesterol 15 di
mimshed and the ester fraction may almost completely disappear

Other Metabolic Actiwnities of the Liwer

The liver has a part 1n regulation of the 1onic equilibrum of the
body

Iron an indispensable comstituent of hemoglobin 15 stored n
the liver as well as in the spleen and kidneys Its content 1n the
Irver 15 about 0 o5 per cent Copper which may act as a catalyst 1n
hemoglobm synthesis 1s also stored there

It 15 beheved although some of these assumptions are more or
less hypothetical that the liver plays a role m water metabolism
having something to do with the regulation of the water balance
This influence may be mediated to some extent by hormonal factors
The problem 1s related to the regulation of circulating blood volume
n which the liver may be acting as a blood depot The storage of
blood m the organ or 1ts release 1nto general crrculation may be
mediated 1n man by a variety of different mechamsms such s the
actwvity and mactinty phases of the hepatic siusords and capillaries
and by lymphatic drainage

By virtue of numerous chemucal reactions carned on m the liver
as a part of general metabolism this organ serves (along with the
muscular tissue) as one of the man sources of the body heat

The lver serves as the site of formation of vitamun A from caro-
tene It also stores thus vitamin along with others More will be
said about vitamin storage wn the next section

Among other essential substances manufactured by the liver are
prothrombm and fibrinogen which are mdispensable 1n the mech
amsm of blood coagulation This important phase of liver function
will be discussed 1n greater detail under blood clotting
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STORAGE AcTIVITIES OF THE LIveR

That the liver stores vitxmins A and D has been known for a long
time and fish liver orls have for many years been wsed s 2 source
of these two vitamins for medicinal purposes

Aithough the knowledge of the role of the fiver 1 the metabohsm
of vitamun B 15 incomplete comprred with that of vitamin A there
15 no doubt that n important interrelauonship exists The vitamin
13 fracuons are apparently stored in the Iner and the liver may lso
liave some mfluence on utilization of this prinaple by the organism
Yor example m the presence of hepatic damage (alcoholic csrrhosis)
the assocrated peripheral neuritis may fail to respond to administra
tion of thinmine In fact crrhosis 1tself may be evologienlly related
to vitamun B deficiency

The Iner serves as the largest depot of vitamin C an the body
and qlso stores vitymn K which 1s indsspensable for prothrombin
formtion 1n that organ

In hepatic discase the stores of all vitamins mentioned 1bove may
be severely depleted leading to develop of symptoms and signs
of witamunosis

The anti anemie principle needed for ovderly hematopotesis and
formed in the digestine trict through interacuon of the extrinuic
factor 1n the food and the ntnnsie factor provided by gastne
secretions 15 1lso stored m the liver and may be depleted in ntra
hepatic disense

DETONFICATION AND SCAVEAGER ACTnirm oF THF Livir
{Reticulo Endothelial Actronty)

By means of conjugation with certain amnoacds (cystine gly
anc) ghycuromic aad (owdation demvitive of glucose) and sul
phuric aad the exogenous poisons entering the circulation from the
gstro intestinal trice wre rendered hinrmiess in the liver 1t s well
known that indole skatole and phenol formed by bactenal 1ction
on fecal matter and absorbed mto the arculauon are conpugated
with glycuronic or sulphuric aads Conjugited glycuromc acids are
more esily excreted 1n the urine In fact 1t may be incorrect to refer
to the bove menuoned conjugiuing rexctions s detovifying proc
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esses thus ascuibing a teleologica! significance to certarme properties
of lLiver function which may actually have for their purpose mainly
the object of rendering substances more acid and more easily ex
cretable by the hidneys For example benzoic 1ad 1s conjugited m
the Iiver with glyane to form hippuric actd which 1s excreted n the
urine But benzoic acid 15 nontovic Its conversion 1nto hippuric
acid merely makes 1t more readily excretable Probably both the
hwer parenchyma proper and the reticulo endothehal system
(bupfler cells) along with the hepatic capillaries are responstble for
so called detoxification The liver 1s also capable of abstracung from
the crcnlation certain substances foreign to normal metabolism
and of fixing them within 1tself It may be mentioned 1n passing
that certain substances not foreign to normal mettbolism but rather
representing different indispensable substances or hormones also
can be inactivated by the Irver (estrogens) The metabolism of estro
genic hormones 15 deranged n liver damage Insoluble particles
foreign colloids and bacteria are removed from the blood stream by
the hupffer cells

BLoan TORMATION

While 1 the Jater part of prenatal hife the bone marrow assumes
the role of a blood forming organ 1t 1s the liver that performs this
function 1n the earlier stages of fetal development In the adult the
liver may revert to the prenatal state of a blood forming organ
when the orderly process of hematopotesis m the bone marrow 15
interfered with by disease mvolving the marrow (myeloid meta
plasia)

BrLoop COAGULATION

The lwer plays an mmportant part in regulating the clotting
properties of blood Coagulation mmolies o consecuiIve Teactions
the first step 15 the formation of an acuve cowgulant thrombin
the second step consists of the nteriction between thrombin and
fibrmogen to form fibrin

Thrombin 1s formed from a plasma factor that serves as 1ts pre
cursor and 1s known as prothrombin The conversion of prothrom
bin 1nto thrombin depends upon the unteraction of tho substances
(1) Thromboplastin a substance derived from blood platelets and
also present in tissue extracts In plasma free of platelets 1t may be
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present 1n traces However cloting of plasma freed from platelets
15 very slow or altogether absent (2) Calcium 10n
Many theones of blood clotung hase been proposed since the

ongimal one promulgated by Alexander Schimidt 1n 1861 The theory
proposed by Eagle 1s the least complicated and explains the process
on the basis of tho consecutive enzyme reactions The blood plate
lets act mn conjuncuion with calcum to form an enzyme wiuch
activates the thrombin precursor prothrombin transforming 1t 1nto
thrombin  Thrombin acts as an enzyme to activate fibrinogen to
produce fibrin

Taste T

cale um

Prothromb n 4+ & ] —~ Thrombin
platelets

Fibrnogen + thrombn ~ Fibrn

It 15 clear from a glance at Table I that the deficiency of esther
prothrombnn fibrinogen calcium or platelets may lead to defective
cloting The liver has something to do with the formation of two
of these factors (fibninogen and prothrombin) and possibly with the
regulation of the last mentioned element (blood platelets) The
Tiver as the site of formition of fibrinogen and prothrombin has
alrexdy been mentioned Its role 1n the production of prothrombin
will now bLe discussed 1n greater detml That the liver partcipates
i the mechamism of blood clotting has been suspecled for a long
ume The hemorrhage d and d lability of
bleod n patients with jaundice hd been rccogml:d fong before
the nature of this participation was eluaidated

Now 1t 15 a well established fact that the lwver 15 1t least the chiel
sovrce of prothrombin Thus i liner dama,e hypoprothromin
nemia may supervene leading to prolongauon of congulation ume
and mamfestation of hemorrhagic tendency The removal of the
Tiver in ammnls causes a prompt decrease i the concentration of
prothrombin 1n the arculating blood winle with partial hepatec
tomy the prothrombin decreise 1s 1n some measure correlated with
the amount of liver removed Whenever the prothrombin concen
tration 1n the blood falls to 1bout 3o to 20 per cent of normal bleed
g tendency may manifest wself It 1s ndso hnown that vitamin R
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governs the formation of prothrombin Thus fatsoluble vicamun
cannot be absorbed from the digestive tract in the absence of bile
salts Thus the liver serves a threefold purpose 1t not only manu
factures prothrombin and stores 1t but 1s also essential for absorp
tron from the 1ntestine of the vitamun K necessary for prothrombin
formation In obstructive jaundice even 1n the mnrtial stages when
the liver parenchyma 1s not as yet profoundly effected there will
result a defictency 1n prothrombin because of the exclusion of bile
with 1ts salts from the digestive tract In such mnstances the imjection
of vitamin K intravenously produces a prompt restoration of the
normal blood coagulation mechanism

From this discussion 1t will be clear that hypoprothrombinemia
may result from diverse conditions which either cause interference
with production of prothrombin in the liver in the presence of
vitatmin K (liver damage) or interfere with delivery of vitamm k
to the hiver from the digestive tract because of absence of the bile
salts 1 the mtestine (as im obstructive jaundice or complete ex
ternal biliary fistula) or even i the presence of bile salts because
of malabsorption from the digestive tract due to disease of the
bowel (sprue ulcerative colitts) As fibrinogen another essential
Link 1n the process of blood coagulation 1s also formed 1 the liver
fibrinopenia with bleeding tendency could be expected to exist 1n
cases of liver damage Evidence to the effect that such a situation
may actually arise has been presented

It will be recalled that blood platelets are necessary for blood
clottmg Thrombocytopenia 1s frequently found i liver disease and
may thus serve as a contributory factor in the derangement of clot
ting mechansm and hemorrhagic duathesis However a definite and
consistent correlation between blood platelet count and hiver dam
age on the one hand and hemorrhagic tendency on the other 1s
lacking It 15 not known by what mechamsm the liver function

ant anemic principle which governs orderly maturation ot etyuuo-
blastic elements m the bone marrow the Irver may also produce or
store some as yet unknown factor that influences the deselopment 1n
the bone marrow of megakaryocytes from wiuch the platelets are

denved
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Function oF RFGENFRATION AND RIsirve

The reserve capaaty of the hver 1s remarhable A great part of
the organ may be rendered uscless by diserse process and sull the
rematung often surprisingly small amount of the functioning liver
issue left may be sufficient to carry on business as usuai It requires
less than 20 per cent of the normal bulk of the organ to maintain its
function No less remarhable 1s the ability of lwer ussue to te
generate As much as three quarters of the organ m1y be removed
fexving the ammal not only survving but also regeneraung prac
ncally the entire organ After hver damage subsides or as it 1s sub
siding the old lobules sprout to give nse to new ones which estab
lLish connections with the nuwly formed biliary channels
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THE MFTABOLISM OF THE BILY PIGMFNT

As the bile pigment 15 responstble for the yellow discoloration of
the skin 1n this condition a kno“lcdvc of ble p\gment mtmhohsm
15 essential for the und d

by chmcal jaundice Normally the plgment 18 excxeled as a waste
product and 15 not known to perform any useful function n the
body economy However 1s origin and mechamism of formauon
have physiological sigmficance whale 1ts chiical sigmificance resides
mn 1ts role as a vissble indicator of disease

The biliary pigments are bilirubin the cluef pigment in human
bile and bilwverdin derived from the former by oxidauon and
present in human bile only 1n smalt amounts (1t 15 the chief pig
ment 1 birds bile)

Bilirulnn 1s derned from hemoglobin and 15 the porphynn frac
tion  globm free nd won free of the hemoﬂlobm molecute It
wili be recalfed that | lobwn 15 1 conjugated protein
of an 1ron-contaiming pigment portion (porpliynn) combined wnh
1 protein lfed globin Porphynins are widely distributed 1in nature
Tor example chlorophyll-the green coloring matter of plants—
has a porphynn as 1ts pgment bise Porphynns are capable of form
ing compounds with vanous metals protoporphynn combined with
won forms the metallo-porphynin of the Llood pigment

The hfe spin of red blood cells 1s limited and as the senescent
cells disintegrate their plice 1s taken by the newly formed ones
Thus hlood destruction goes on continuously and 15 indicated by
the presence of small 1mounts of bilirubin m the bLlood stream
{p2-08 mg per 100 cc) This bilirubin s derved from the hemo
globin of brokendown red blood cells The breahing down of
erythrocytes takes place 1n the reticulo endothelial system situmated
1n various parts of the body such as spleen Iymph nodes bone mar
tow 1nd hner (hupfer cells) In other words the liver 1s not solely

7
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responsible for formatron of bilirubin, and more important extra
hepatic sites of pagment formation exist

Hemoglobin 15 probably first conserted 1nto globin and the ron
contammg pigment 1s freed of its 1ron and thus converted ns
bilwubin  The hberited won m 1ts major portion 1s probabl
stored m the hiver, to be used agatn upon delivery to the bone mar
row for erythrocyte formaton Small amounts are excreted in the
urine and feces The ultimate fate of globin 1s not defintely known
but 1t may be comverted mnto ammo acids and used agam 1n hemo
globin formation
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Excreted in the Bile
Bilirubin s brought by the blood stream to the liver The pa
renchymal cells of the hver have 2 great power of absorbing 1t from
the crreulation and excreung it mto the hile canalicult along with
the other constituents of the bile (There 1s some evidence that
bilirubin along with everything else that enters the hepatic cells
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first passes through the hupffer cells) Thus the man function of
the fiver 1 relation to bilirubin 1s not to produce but to excrete
the prgment The kidneys also excrete bilirubin to a smail degree

The pigment excreted by hepatic cells into bihary canalicuh
passes throuh the man bile ducts nto the mtestine Unchanged
bilirubin probably 1s not reabsorbed from the digestine tract back
nto the arculation However 1n the intesunal tract 1t undergocs
reduction by brctertz to form urobilmnogen (1so cilled sterco
bihinogen) and i that form 1s partly reabsorbed mto the blood
stream A purt 1s excreted 1 the stool and by oxidation s con
verted to urobilm (stercobilin) 1 which form 1t 1s wdentified 1n a
stool spcamen by speaal laboratory procedures It may be noted
i passing that urobilin has nothing to do with the coloring matter
of the stool

Urabilinogen reabsorbed from the mtestine into the crculation
18 brought by the portal strenm to the hver which removes 1t from
the blood almost completely wnd re excretes 1t 1nto the bile Thus
urobilinogen normally present in the bile merely represents a pig
ment re excreted after 1ts absorption (rom the mtestinal trace When

Tase 111

MitaBortsnt OF TuE Bk Piovient

The bie pigment bilirubin 15 derived from hemoglobin This comver
son tales place ta the reuculo-cndathelnl system  Burubn 1 the
Urought by the blood stream to the hiner Thus the main Function of the
Iner in relation to bilirubin 1 10t 1o produce but to excrete the pigment
Bilirubin 1s exareted by the hepaue cells into the bilary channels and 1
cumed away sith other constituents of the bile into the mlcsun:l \r:m
where 1t 1s comseried into urol Part of urol, 1
from the westinal tract anto the arculwon which carries 1t 3 the Iner
for re cxeretion A smatl fraction of reabsorbed utobilinogen filters through
the kidneys Urobilmogen excreted i the feces and urine 15 promptly con
serted 1mto urobihn In health most of the urobilin appears 1 the stool
and only a very small quanuity 15 recovered from the unine However 1n
Iner discase the hepauc cells may not be able 10 abstract eff ciently from
e circulauon urobiinogen reabsorlied [rom the intestnal tract and as a
result urolilmogen can be vecovered frum the unne 1n increased amounts
In complete hiliary obstruction urabilin disappears from both the feces
and urme for obvious reasons as the bile cannot gun aceess to the digestine
tract no bilirubin remains there for conversion into urobilnagen
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the enure output of hile 15 collected through a complete fistula
(none being allowed to enter the bowel) there 15 complete dis
appearante of urobilinagen from the bile after the pigment already

DIRECT
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T5. 6 Diagrammatic representation of the normal bilirubin metaholism From W
Dameshek and k Singer Courtesy of 4rch Int Med
present 1n the meestme prior to the diversion of bilary stream has
been carried away 1n the feces So nearly complete 15 this removl
of reabsorbed urobilinogen from the blood by the normal hver,
that very little of 1t remains in the circulaton to reach the Midneys
whuch are also capable of excreting 1t Thus, 11 a normal individual
only a very small amount of urobilinogen 1s recovered 1n the unne
However, 1 liver disease the function of the organ to remove T¢






CHAPTER IV

THE PATHOGENESIS OF JAUNDICE

DiprFERENT MECHANISMS OF JAUNDICE PRODUCTION

BiLe pigment 1s responsible for the yellow color of the shin m
jaundice It 1s worth rememberning that 1n the absence of bilirubin
m the shin icterus may be simulated by carotene and atabnine A
duet of carrots may give to the skn and blood serum a pecubar yellow
tunge Anown as carotmemia The sclerae however remam un
affected This condition 1s extremely rare 1s enurely harmless and
disappears after removing the vegetable from the diet 1t 15 more
important to bear 1 mind atabrine as a possible source of error
for the number of people treated with this drug matersally
creased during World War II When pigmentation 35 attributable
o carotene or atabrine the concentration of serum bihirubm 1s
normal and the van den Bergh reaction 15 indirect The famnt yel
Jowish tinge of mormal blood serum 1s probably due to minute
traces of bilirubin usually present in health In jaundice the yellow
color 15 visible 1 the conjunctivae before it can be detected the
skin and 1t varies 1n mtensity from a hght yellow to a deep durty
brown color All gradations from an orange tint to 2 greemsh or
bronze hue are encountered

In this chapter we are concerned with the mechamism or mecha
nisms vesponstble for excess accumulation of bile pigment 1n the
blood and leading to 1ts diffusion 1nto vartous tissues of the body
including shin where s recogmtion establishes cltmucally the pres
ence of jaundice

Some phases of the knowledge of bile pigment metabolism dis
cussed 1n the chapter on physiology will now be briefly summanzed
Bilirubin 15 formed from hemoglobm of the distntegrated erythro-
cytes This transformation takes place 1 the reuculo-endothelitt
cells of different organs ncluding the Eupffer cells which are

3z
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found 1n the sinusoids of the liver The parenchymal lver cells ap
parently have nothing to do with bihrubin formition nd extra
bepatic tissues probably play a more tmportant role n bile pigment
formation than the hupffer cells After 1t 1s formed bilirubin 1s
brought by the blood stream to the liver where 1n passage through
the hepatic captllaries 1t 1s selectively removed from the blood by
the epithehal liver cells and 15 excreted into the bile camaliculi
whence 1t passes mmixed with the test of the bile through the larger
bile ducts mto the duodenum

The mechamism by which bile prgment leaves the blood stream to
enter the liver cells for excretion 1s not definitely known It 1s pos
sible that from the standpomnt of brlirubin excretion the hepatic
lobule may be divided functionally into two major zones and an
mtermediate zone The acceptance zone 1s that portion of the
lobule 1n which the kupffer cells take up bilirubin and pass 1t on
to the underlying hepatic parenchyma In the intermediate or con
version zone the originally acidic pigment 15 converted through
neutralization with alkaline bile salts elaborated by the lver into
bilirubinate which renders the pigment water soluble The central
portion of the lobule serves as the excretion zone in which bils
rubin enters the bile canalicult from the parenchymal Liver cells
and then passes as 2 bile constituent to the periphery of the lobule
and into the hepatic ducts

The cycle of bilirubin formation from hemoglobin and 1ts trans
port by the blood stream of the liver which abstracts 1t from the
blood and excretes 1t with other constituents of the bile 1s a never
ending process It 1s obvious that m order to prevent rccumulation
of excess bile pigment in the blood the Iner cells have to be
capable of excreung efficiently the bilirubin brought to them by
the blood stream On the basts of the above-mentioned physio-
logical facts several at least theoretically plausible arcumstances
present themselves for consideration as possible causes of jaundice
Thus jaundice would occur

{1) 1f there were mechanucal obstruction to the outflovang of
tule through the ducts

(2) If the threshold of the Iner for ilirubin exeretion became
markedly rused



CHAPTER IV

THE PATHOGENESIS OF JAUNDICE

DIFFERENT MECHANISMS OF JAUNDICE PRODUGTION

BiLe pigment 15 Tesponsible for the yellow color of the skt mn
Jaundice It 15 worth remembering that 1n the absence of bilrubin
i the shin acterus may be simulated by carotene and atabrine A
diet of carrots may give to the skin and blood serum a pecultar yellow
unge, known as carounémma The sclerae, however, remam un
affected This conditron 15 extremely rare, is entrrely harmless, and
disappears after removing the vegetable from the diet It 15 more
wmportant to bear 1n mind atabrime as a possible source of error,
for the number of people treated with ths drug matenally m
creased during World War II When pigmentation 18 attributable
to carotene or atabnine, the concentration of serum bilirubin 18
normal and the van den Bergh reaction 1s ndirect The fant yel
lowish tinge of normal blood serum 1s probably due to minute
traces of bilirubin usually present 1 health In jaundice, the yellow
color 15 visible 1n the conjunctivae before 1t can be detected n the
skin, and 1t vares 1n intensity from a Iight yellow to a deep dirty
brown color All gradations from an orange tint to a greenish or
bronze hue are encountered
In this chapter we are concerned with the mechanism or mecha
msms responsible for excess accumnlation of bile pigment 1 the
blood, and leading to 1ts diffusion nto various ussues of the body,
including skin where 1ts recognition establishes climeally the pres
ence of jaundice
Some phases of the hnowledge of bilepigment metabohsm dis
cussed 1n the chapter on physiology will now be briefly summarized
Bilirubin 15 formed from hemoglobin of the disintegrated ery thro-
cytes This transformation takes place n the reticulo endothelzal
cells of different orgams, mncluding the Kupfier cells, which are
32
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found 1 the sinusoids of the liver The pirenchymal liver cells ap-
parently have nothing to do with biliubin formation nd extra
hepatic tissues probably play 1 more important role in bile pigment
formation than the hupffer cells After 1t 1s formed bilirubin s
brought by the blood stream to the Iner where 1n passage through
the hepatic caprliaries 1t 35 selecuively removed from the blood by
the epithehal hver cells and 15 excreted wnto the bile canalicult
whence 1t passes mixed with the rest of the bile through the Jarger
bile ducts mto the duodenum

The mechanism by which Dile ptgment leaves the blood stream to
enter the liver cells for excretion 1s not definitely known It 1s pos
sible that from the standpownt of bilirubin excretion the hepauc
Iobule may be divided functionally into two major zones and an

d zone The acceptance zonme 1s that portion of the

lobule in which the hupifer cells take up bilirubin and pass 1t on
to the underlying hepatic parenchyma In the intermediate or con
version zone the ongually acidic pigment 1s converted through
neutralization wath alkaline bile salts elaborated by the lver inte
lilirubmate which renders the pigment water soluble The central
portion of the lobule serves as the excretion zone 1 which bili
rubin enters the bile cambicult from the parenchymal hiver cells
and then passes as a hile constituent o the periphery of the lobule
and nto the hepatic ducts

The cycle of bilirubin formation from hemoglobin and s trans
port by the blood stream of the hiver wluch abstracts 1t from the
blood and excretes 1t with other consutuents of the bile 1s a never
ending process It 15 obvious that in order to prevent accumulation
of excess bile pigment 1n the blood the liver cells have to be
capable of excreting efficiently the bilirubin brought to them by
the blood stream On the basis of the abovemenuoned physio-
logical facts several at least b cally plansible are e
present themseles for consideration as possible canses of jaundice
Thus jaundice would occur

{1} If there were mechanical obstructian to the outflowing of
ale through the ducts.

{2) If the threshold of the liver for Milirulan excretion became
markedly raised
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(3) I bilirubm were produced faster than the normal liver cells
could excrete 1t

(4) If the excretory mechanism of the liver became so deranged
that the amount of bilirubin normally produced could not be
satisfactorily removed from the blood

(5) If there occurred any combination of the above conditions

The first condition mentioned was also the first to be recogmzed
as a cause of jaundice both by pathologists and clinicians Obstruc
tion of the common bile duct by a gallstone 1mpacted 1n the am
pulla of Vater by caranoma in the same location or by extninsic
compression of a neoplasm m the head of the pancreas which bears
an mtimate anatomtcal relation to the termunal end of ductus
choledochns—each constitutes an obvious reason for jaundice Ex
trinsic pressure by the hilar lymph nodes or carcnomatous gall
bladder can be added to the hist All these conditions are examples
of extrahepatic obstruction that 15 obstrucuon of the larger ducts
of the biltary system outside of the Liver However obstruction may
also take place m the smaller channels (bihary canalicul) confined
to the liver substance itself Were these changes diffuse enough to
mvolve a sufficient number of bile canaltcull such occlusion may
attain sigmuficant proportions and become at least a contnbutory
factor 1n producing jaundice This type of blockage commonly
referred fo as intrahepatic obstruction tusually takes place as a
part of the composite picture of pathological processes occurring in
liver disease The recogmtion of intrahepatic occlusion as a factor
1 pathogenesis of certain types of jaundice represents a more re
cent advance 1n our hnowledge of the different mechanisms of icterus
production than the appreciation of the more obvious case of gross
extrahepatic occluston

It was not long before the early pathologsts learned from their
gross dissection that while there were some cases of jaundice 1n
which a mechanical obstruction to the outflow of bile through the
extrahepauc bile ducts could be easily demonstrated there were
many other nstances m which no such obstruction was to be found
Such cases were grouped together under the term nonobstructise
jaundice Possibiliies (2) (8) and (1) belong in that class along

with some conditions 1n (5)
The second factor mentioned namely a significant elevation of
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the threshold of the hver for bilirubin excretion 1s rather hypo
thetical and probably does not actually exist apart from a single
clinical entity known (congemital non hemolytic icterus)

The third possible condition 1e an uncomplicated excessive
production of bilirubin 1s probably not 1n 1tself suffictent to give
r1se to Jaundice 1n the absence of other complicating factors In the
first place conditions of excessive production of bilirubin are fre
quently associated with other factors that impair the excretory
power of the hiver In the second place the liver has a remarkable
reserve power and 15 able in health to excrete much more bilirubin
than 15 ordinarily delivered to 1t even though a small amount of
bilirubin 15 retained normally in the blood after the manner of
threshold substances There 15 apparently a considerable excess of
Iiver nssue above the amount necessary for the performance of 1ts
various functions includmg the function of bilirubin excretion
Although removal of the entire liver from the dog mvariably e
sults i jaundice with removal of as much as g5 per cent of the
hver substance the remammng lLiver tissue will suffice to prevent
the development of icterus The same condition obtains m chnical
practice Considerable amounts of lier tissue may be rendered
functionless by a disease process without jaundice Thus the fact
that the liver possesses a much greater capacity for excreting bilt
rubm than 1t 15 called upon to use normally makes 1t clear that
excess of bilirubin in the blood stream will be taken care of wathout
the development of 1cterus This 15 evidenced by a number of patho-
logical conditions 1n which the amount of pigment tn the stool 1s
greatly increased above normal signifying an imncrease 1n amount of
bilirubin produced and excreted yet jaundice 1s conspicuous by its
absence It 1s possible that when bilirulun 1s produced 1n excessive
amounts over prolonged periods of ume like in congemtal hemo-
Iytic wterus the continued stram upon the liver may conceivably
mpur is ability to excrete However the question remains whether
or not icreased demands upon the Iner actually produce such a
state of functional exhaustion In fact the reverse may be true
te upon a demwnd for screased work the ner responds by an w
crease 1n efficiency through the process of work hypertrophy At any
rite should an impairment of function actually result from over
work this would introduce another factor 1n causation of jaundice
m dditron to uncomplicated excess biltrubin production ympair
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ment of the power of the liver to excrete Under such circumstances
Jaundice would be produced through the operation of both factors
of overproduction of pigment and impatrment of hver function
This would support the view that uncomplicated overproduction
of bilirubin 1n 1tself 1s not conducive to the development of 1cterus

The fourth possibility 15 that of a disturbance 1n the excretory
mechamsm of the liver to such an extent that the amount of il
rubin produced normally cannot be excreted This actually occurs
m chimeal practice It 1s 1mportant to point out that a mere func
tional depression of the excretory power of the liver will hardly ever
be sufficiently acute to imterfere with bilirubin excretion to the
extent of producing chinical jaundice However 1f the total 2mount
of the functioming hver tissue 15 reduced through pathological proc
esses of necrosis and cellular damage jaundice will supervene when
ever the amount of tissue rendered functionless by disease assumes
such proportions that the amount of ussue remaimng alive 1s suffi
cient for the proper removal of bilirubin from the blood

As to the last possibility mentioned (5) there 1s a great deal o
be said regarding the production of icterns by a combmation of
factors that when operating singly are not m themselves sufficent
to give rise to chnical jaundice While nesther the overproduction of
bilirubin alone nor the mere functional depression of the excretory
ability of the Liver 15 suffictent to produce icterus the jomnt oper
ation of these factors may lead to the development of that condition
Whereas the liver with a reduced capacity for excreting bifirubm
may be able to clear the blood of the pigment formed normally if
the pigment 1s produced 1n excess 1t may be unable to excrete 1t
all and jaundice will result from the retention of the excess bl
rubin Such a situation has actually been known to arse n chumeal
practice for the conditions responsible for mcreased productton of
bile pigment are frequently associated with the factors depressing
the excretory function of the liver Jaundice then results by virtue
of the fact that a liver with depressed excretory function and reserve
power 1s called upon to excrete the prgment produced m excess To
recaprtulate what has been said above the production of jaundice
will be dependent upen the balance between the amount of bilt
yubin formed and delwered to the lver for excretion and the
capacity of the liver ta excrete 1t
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Taking a large view of jaundice as cansed by a multitude of dif

ferent pathological conditions the mode of 1ts production can be
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reduced to a d

ton of two fund 1 processes Irre
spective of etiology 1l the vanous forms of icterus can be divided

mto two distinct groups from the pownt of siew of the essenual
mechmism responsible for its production These are  (a) retention
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Jaundice and (b) regurgitation jaundice In the first group belong
all cases 1 which the hver 1s functionally unable to remove from
the blood the bile pigment produced 1 excess Bilirubin then 2c
cumulates m the blood stream and diffuses 1nto the various tissues
and shin where 1t 15 recogmized as the mdicator of disease In the
second group 1cterus ensues upon the escape of the whole bile from
bile canalicult mnto the blood stream This can occur (1) as a result
of obstruction to the outflow of bile through the ducts (mechanical
obstruction) or (2) because of disorganization of the normal archt

tecture of the diseased liver distuption of the liver cords through
necrosts of the mndividual liver cells leads to the establishment of
abnormal commumnications between bile canaliculi and blood chan

nels and thus allows bile to regurgitate into the blood stream Hemo
lytc jaundice 1s due to excessive destruction of red blood cells with
the release of great amounts of hlirubmn 1nto the blood stream and
therefore belongs to the first type (¢) The second group (b) com

pnses the cases of mechanical obstruction of the extrahepanc bile
ducts (obstructive jaundice) and cases of liver damage (parenchyma

tous hepatogenous or hepatocellular jaundice}

Parenchy or hepatog jaundice 1s usually considered
to represent a nonobstructive type of icterus However 1t must be
remembered that in some mstances of liver involvement (hepatitis)
there 1s an added factor of ntrahepatic obstruction This arses from
parenchymal damage which leads to necrosis and dissolution of hver
cell cords distupung the continuty of the bihary canahcul and
resulung 1 bihary stasis with bile thromb1 (See Fig 10 p 52)
Another mechanism of microscopic biliary obstruction 13 localized
1n the periportal spaces where exudate may compress the canals of
Hermng the most vulnerable part of the biliary system In sull other
cases of liver involvement the parenchymal lLiver cells escape the
damage altogether the principal leston bemng pericholangitis and
tule thrombi in the finer biliary radicles The differential diagnosis
between extrahepatic obstructive jaundice and hepatogenous type
1s rendered more difficult by the fact that intrahepatic disease pre

sents obstructive aspects
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BEHAVIOR OF BILE PiG\vENT AND BiLy SALTs
IN VARIOUs TAPLS OF JAUNDICE

The classification of 1cterus into regurgitation and retention types
has a sound basis not only from the standpoint of the mechamsm
of 1ts production but also with regard to certain chmeal faboratory
findings These will now be discussed briefly and correlated with
the two types of jaundice

Direct and Indirect Reacting Biliruban

Although the ongnal source of bilirubin found n the blood
serum 1n health and disease (jaundice) 1s the same there are two
Linds of pigment found 1n the plasma of jaundiced patients with
one or the other kind predommating depending upon the type of
icterus and mechanism of its production There 15 1n the first place
Lulirubin present 1n very small 1mounts mn the blood serum under
normal conditions for the reason that 1t 15 Temoved from the blood
stream by the liver parenchymal cells 1 the manner of 1 threshoid
whstance * It is i€ same biliruban that 15 found 1n excess in reten
tion type Jaundice Segondly in the regurgitant type of icterus most
of the nlirubin 1n the blood stream 15 the pigment that has once
passed through the Iier cells into the tnle canabicult but that sub
sequently found 1ts way back into the blood because of obstruction
of the ducts (obstructive jaundice} or because of necrosis of the
Iner cells lexding to establishment of abnormnt commumeauons
between bile canalicnli and blood channels (parenchymatous jaun
dice)

The van den Bergh test—which 1s a modification of Ehrlichs
diazo reaction—is the laboratory procedure employed for the detec
tion of bile pigment in blood serum A great ment of the test lies
not only 1n the fact that it can be used for quinutatne measure
ment of the pigment when present m the plasma i even minute
amounts but also 1n that 1t disunguishes between the two Linds of
bilirubm

There ate two maimn types of this reaction—the direct and indirect
The direct one occurs without the addion of alcohol which 1s

© A threhol 1 substarce i refat on to its excres on by e ther K Iney or 1 ver is a

s batance that has o be present 1n the serum over 2 €t a cf biaal lesel before it
Yecomes excret
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essential for the indirect type of reaction Whether the van den
Bergh test gives results of one type or another will depend upon the
nature of bilirubin present ‘In retention jaundice the pigment gives
the mdirect reaction, while 1n regurgtation Jaundice the reaction s
direct In other words, the type of reaction depends entirely upon
whether or not bilirubin has passed through the parenchymal hiver
cells The reason for this 1s not entirely clear According to one
view, bilirubin removed from the blood by the liver cells 15 changed

1n_some way within those cells before being excreted into the bile
probably the ptgment 1s not changed by the Liver cells, but that m
ference in_reaction In other words, the type of reaction depends
upon the-medum 1 _which the bile pigment 1s_contained, rather

than upon the alteration of the pigment 1tself Thus, while pure
bilirubin at the pH of the blood gives the direct or prompt reaction,
1f 1t 15 added to normal plasma 1t gives the ndirect reaction Such
behavior 1s believed to be due to the adsorption of bilirubin by the
plasma proteins this union preventing the pigment from reactng
promptly with the diazo reagent, additron of alcohol 1s necessary
to break up the link between the two and thus allow the pigment
to react with the reagent (indirect reaction) If, however, substances
having the property of lowenng surface tension are added to the
plasma together with bilirubin the reaction of the pigment remaimns
direct apparently because substances that lower surface tension
seem to be adsorbed by the plasma proteins more readily than 1s
bailirubin and therefore the pigment remains free Bile salts and
cholesterin are particularly potent in preventing the adsorption of
bilirubin by the plasma protemns Sigmficantly enough, both sub
stances are present in the whole bile and therefore also mn the blood
whenever bile leaks back nto the general arculation, as mn regurgt
tant type of jaundice, 1 which the van den Bergh reaction 15 direct
‘When a solution of pure sodium bilirubnate, which gives a direct
reactton 13 added to normal serum an indirect reaction 1s obtained
However, 1if bile salts, sodium oleate, or cholesterol are added to the
serum together with the bile pigment the reaction becomes direct
Also when the bile salts concentration 1n the blood 1s elevated  the
serum may give a drrect reaction, though the serum bilirubin 18
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jaundice may present only evidence of icterus 1n the sclerae with
out distinct discoloration of the skin whercas a pattent with hepat:
tis or common duct stone will have well pronounced generalized

jaundice Y

Bile Salts

Another point of climical significance 15 that bile salts also filter
readily through the Lidneys so that in the regurgitant type jaundice
where the whole bile gains access to the general circulation bile salts
1n addition to bilirubin are recovered in the urine whereas in the
retention type of jaundice bile salts are absent 1n both the blood and
the urine unless there be 2 complicating factor of an associated m
volvement of the liver and/or biliary tract

Thus 1n the retention type icterus there results so-called disso
Clﬂled JC\undlCE pxgmcm 15 presenl 1 mncreased amounts n the
blood 1n the absence of bile salts The French School 1s responsible
for the original observation that for some unknown reason certamn
cases of regurgitant jaundice may also be of the dissociated type
For example 1n non jaundiced patents with currhosis of the liver
occastonally there may be itching of the skin and bradycardia
phenomena believed to be due to retention of bile salts But here
we need not be greatly concerned with these exceptions

Under some conditions the plasma may retun a large amount of
bile pigment without any of 1t appearing 1n the urnine or ussues
as 1f the blood not willing to yield any of 1t to the tissues held
the pigment firmly 1n its gnip Hence the stnking dispanty some
times seen between 1cterus of the plasma and 1cterus of the skip The
reason for this 1s not known

Urobilinogen

In retention jaundice while bilirubun 15 absent from the urine
us by product urobihin will be found there 1n increased amounts
‘The reason 1s obvious In this type of jaundice there 1s usually ex
cessive blood destruction rtesulting 1n extensive bihrubin forma
tion The stools contain n 1ncreased amount of bilirulin (and uro-
bilin) because 1n the face of the increased production of this pig
ment the luer 15 excreting more of 1t than under normal conditions
esen though it cannot excrete enough of the excess to prevent
Jundice As a result more urobihin 15 reabsorbed nto the cirenla
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by sumple reduction 15 responsible for the delayed or indirect reaction
and bilirubin only for the prompt direct reaction

Another 1mportant distinction between the two types of bilirubin
from a clinical standpomt 1s the differentiation on the basis of
dialysis through membranes and 1ts relation to renal filterability
Although the difference in the dialyzability of the two types of pig
ments 1s denied by some the fact remains that clinically such dif
ference does exist so that while urine usually contamns brhrubmn
when the pigment 1n the blood gives a direct yan den Bergh reaction
(cholobiltrubin) 1t 15 free of bilirubin when the plasma gves an
indirect reaction (hemobihirubin) Thus in retention icterus bili
rubinuria does not occur (acholuric jaundice *) whereas when the
serum gives a direct reaction (regurgitation icterus) bilirubinuna
occurs {choluric jaundice) Bihrubmuria 1s observed whenever the
direct reacting pigment reaches a concentration of about = mg per
cent and not infrequently at even lower levels The kidneys are 1m
permeable to wmdirect reacting bilirubin at all times Although there
has been certamn opposition to this view swith few exceptions it
retains 1ts pracucal significance and for purposes of clinical practice
may be considered as an mfallible rule It 1s not yet enurely clear
jJust why only the direct reacting bilirubin can escape readily from
the blood into the urme Whether the close affimity of the indirect
type of pigment for the plasma proteins or 1ts relative wmsolubility
m water 1s responsible for its lack of filterability chrough the glomer
ular filter remans a moot question By contrast the drrect reacung
bilirubin being present int the form of an alkal salt 1s water soluble
Whatever the reason for the difference 1 behavior of the two types
of bilirubin 1n relation to kidney filterability the fact remarns that
chimcally this distinction can be readily recognized.

The same difference 1t filterability may also be rﬁg&ms:ble for the
clinical observation that shows that in retentton jaundice the pig
ment must reach co bly higher conc m the blood
than 1n the regurgitation type to give rise to the same degree of dis
colorattan of the skin That 1s with the same concentranon of bile
pigment 1n the serum the jaundice 1s more 1ntense 1n patients with
regurgitant type icterus than in the retention type With the same
degree of 1cterus of the plasma a patient with congental hemolytic

* Acholura means absence of ble p gment in the ur ne
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Jaundice may present only evidence of icterus in the sclerae with
out distinct discoloration of the shin whereas a patient with hepat
us or common duct stone will have well pronounced generalized

jaundice_}

Bile Salis

Another pomnt of chinieal sigmificance 1s that byle salts also filter
readily through the kidneys so that in the regurgitant type jaundice
where the whole bile gains access to the general airculation bile salts
1n additton to bilirubin are recovered 1n the urine whereas 1n the
reteqition type of jaundice bile salts are absent 1n both the blood and
the urme unless there be a complicating factor of an assocrited 1n
volvement of the liver and/or biliary tract

Thus 1n the retention type icterus there results so-called disso
cated jaundice pigment 1s present in increased amounts 1n the
blood 1n the absence of bile salts The French School 1s responsible
for the onginal obsernation that for some unknown reason certamn
cases of regurgitant jaundice may also be of the dissociated type
For example 1n non jaundiced pattents with cirrhoss of the liser
occastonally there may be itching of the skin and bradycardia
phenomena believed to be due to retention of bile salts But here
we need not be greatly concerned with these exceptions

Under some conditions the plasma may retain a large amount of
brle pigment without any of 1t appearing n the unne or tissues
as 1f the blood not willing to yield any of 1t to the ussues held
the pigment firmly wmn 1ts gnp Hence the strihing dispanty some
times seen between 1cterus of the plasma and icterus of the skip The
reason for this 1s not kigwn

Urobshinogen

In retention jaundice while bilirubin 1s absent from the urine
1ts by product urobilin will be found there 1n increased amounts
‘The reason 1s obvious In this type of jaundice there 1s usually ex
cesstve blood destruction resulting in extensive bilirubin forma
tron The stoofs contain an mcreased amouat of biltrubra (and uro-
bilin} because 1n the face of the increased production of this pig
ment the liver 1s excreting more of 1t than under normal conditions
even though 1t cannot excrete enough of the excess to prevent
Jaundice As a tesult more uroblin 1s reabsorbed into the arcala
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by simple reduction 1s responsible for the delayed or indirect reaction
and bilirubin only for the prompt direct reaction

Another important distinction between the two types of bilirubm
from a chnical standpoint 1s the differentration on the basts of
dialysis through membranes and 1its relation to renal filterability
Although the difference 1 the dialyzability of the two types of pig
ments 15 denied by some the fact remams that climcally such dif
ference does exist so that while urine usually contams bilirubin
when the pigment 1n the blood gives a divect van den Bergh reaction
(cholobtlirubin) 1t 1s free of bilirubin when the plasma gives an
ndrrect veaction (hemobilirubin) Thus 1n retention icterus bih
rubinurta does not occur (acholuric jaundice *) whereas when the
serum gives a direct reaction (regurgitation icterus) bilirubinuria
occurs (choluric jaundice) Bilirubinuria is observed whenever the
direct reacting pigment reaches a concentranon of about 2 mg per
cent and not infrequently at even lower levels The kidneys are 1m
permeable to indirect reacting bilirubin at all tumes Although there
has been certain opposition to this view with few exceptions 1t
retatns 1ts practical significance and for purposes of clinical practice
may be considered as an infallible rule It 1s not yet entirely clear
just why only the direct reacting bilirubin can escape readily from
the blood wto the urmne Whether the close affinity of the ndirect
type of pigment for the plasma proteins or its relative nsolubility
1n water 1s responsible for 1ts lack of filterability through the glomer
ular filter remains a moot question By contrast the direct reacting
bilirubin being present 1n the form of an alkali salt 15 water soluble
‘Whatever the reason for the difference 10 behavior of the two types
of bilirubin 1n relation to kidney filterability the fact remains that
climcally this distinction can be readily recognized

‘The same difference n filterabikty may also be rgigonsxble for the
clneal observation that shows that m retention phundice the pig
ment must reach considerably higher concentration mn the blood
than m the regurgitation type to give rise to the same degree of dis
coloration of the skin That 15 with the same concentration of bile
pigment 1n the serum the jaundice 1s more intense 10 patients with
Tegurgitant type icterus than in the retention type With the same
degree of icterus of the plasma a patient with congenttal hemolytic

* Acholur a means absence of ble p gment in the urne
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and_zane nd urobilin 1s found 1n the unne and feces tn increased

bilimuna) n r £ Jaundice the pigment gives
a direct reaction 1n the serum and 1s found 1n the urme {bihirnbt
nuria) along with the bile salts and urobiin may be either totally
absent or present i ncreased amounts in the unne and absent or
diminished 1n the stool
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In retention jaundice bilirubin present in the serum 1s not alt
necessartly of the indirect type Some of 1t miy give a direct van
den Bergh reaction because of the assocated lner damage Con
versely 1t regurgrtation yaundice not all the bile prgment present
m the serum 1s necessanly direct reacting bilirubin  some indirect
bilirubin may also be present There are two reasons for thts 1n
the first place bilirubmn 1s a threshold substance i health the pig
ment 1s found 1 the blood 1n small amounts as indirect bihrubm
In the second place with tmpurment of Iner funcuon mn hepattis
some of the pigment that accumulres 1o the blood 1s vot only that
Tegurgttated back mto the arculation from bile canaliculi but also
some that the malfunctioning liver faled to clear from the blood
and excrete into the brle More will be said about thus later
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tion which brings 1t back to the hiver for re excretion 1n the bile
However since m hemolytic jaundice the hvers excretory power
may be impaired the organ fails to remove all of the urobilin from
the blood stream and the balance of 1t 1s excreted 1 the urme On
the other hand 1n regurgttation jaundice the stools contain less
bilirubin and urobihin than usual because the passage of bilirubin
to the mtestine 15 interfered with either by obstruction of the ducts
or by hver necrosis associated with rupture of the bilary canalicul
which allows bile to leak into the blood stream When the obstruc
tion 1s complete none of the hile pigment can enter the mtestinal
tract hoth bilirubin and urobihn will be abserit from the stool
and no urobilin <will be recovered from the urne In the presence
of incomplete obstruction some bile reaches the intesune and a
small amount of urobihin 1s formed " The diseased liver however
may not be capable of removing from the blood even urobilin
presented to 1t for re excretion in smaller than normal amounts so
that an increase .n unnary urobilin may be detected

SUMAARY

To summanze the evidence presented above whereas 1n Tetention
jaundice the bile pigment gives an mndirect reaction m the serum
and 1s absent from the unne the bile salts are absent from the blood

Tase IV

THE DIFFERENCES BETWEEN THE CLINICAL LABORATORY FINDINGS IN THE
Two Maiy Tyres or Jaunpice
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panted by anoxemia due to anema from excessive hemolysis (hemo
lytic icterus) or to poor oxygenation (pneumoma heart failure)

It has been noted that i 1nstances of severe and long standing
anemmas there 1s an atrophy of the central portion of the liver
Iobules more or less proportional but not necessarily so to the
severity and duration of anemia The same atrophy has also been
produced expenimentally by simple hemorrhage On autopsy shrink
age of the hver cells about the efferent veins was noted to be marked
so that consequent widening of the capillartes 1n the affected areas
produced the appearance charactenistic of chromc passive conges
tion Atrophy of the central portion of the liver lobules 1s known
to occur 1n chronic passtve congestion of cardiac decompensation
The fact that an exactly sumlar lesion accompanies both severe
anema and chronic passive congestiont led to the belief that the
underlying cause of atrophy m both conditions was anoxemia
This 1s substantiated by the finding of the same lesion on sub
Jecting experimental amimals to an atmosphere with reduced oxygen
tension

Expenimental evidence has been presented to the effect that anox
emia depresses excretory function of the liver However because
of the great reserve power of the organ anoxemia alone 1s unable
to produce sufficient retention of bilirubin 1n the blood to result i
clinical jaundice There must be present the added element of m
creased blood destruction Both these factors may exist in pneu
monta That anoxemia may well be an accompaniment of such
pathological process m the lung 1s only too well recognized A mod
erate bilirubimnemia without chinical jaundice occurs 1n every case
Abundant 1ron depostts mn the pneumonic lung have been observed
suggesting a hemolytic process Bahirubin 1s formed by the mira
pulmomc destruction of the hemorrhagic exudate m the alveols and
15 resorbed 1nto the circulation The same set of conditions {anox
ema and increased bilirubin production) may also be present in the
chronic passive congestion of heart failure Anoxenua 1n such cases
1s quite obvious In addition there 1s increased blood destruction
within a congested lung and espectally 1 infarcted areas

Febrile states also have a depressing influence on hver function
Morphal I of the epithelal cells in various organs
deslgnazed by the term cloudy swelling 15 generally known to occur
during febnle 1llnesses It 13 a temporary change from which com
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Classification of jaundice mto retention and Tegurgitation types
helps a great deal mn general onentatton Tt 15 worth while there
fore to examine a hittle more closely the two groups with regard
to the conditions constituting them and the existing pathological
lestons

PatHocnEsls oF RETeNTION TYPE Jaunnice

This type of jaundice usually results from overproduction of bile
prgment coupled with some functional liver disturbance While the
normal hiver 15 able to cope with excessive amounts of bilirubin
brought to 1t by the blood stream abnormal condrtions in this
organ may interfere with excretion of bilrubin even when pro
duced 1n normal amounts The latter situation gives 11se to the
retention type of jaundice mn some individuals m whom there is
a constitutional hepatocellular inferionty mn hilirubin excretion
The condition may or may not be familial It has been described
under various names and by different mvesugators ntermittent
juvenile icterus constitutional hyperbilirubimemia or constitutional
hepatic dysfunction and famihal non hemolyuc jaundice The ab
normahity 1s characterized by simple accumulation of bilirubin of
the mdirect reacting type This condttion 15 quite rare

Laver dysfunction similar to that described above may be acquired
as a result of virus and other infections or from vartous posons
(arsenicals sulfonamides etc) It has been noted that coryza may
mterfere with normal liver funcuon The mild retention icterus
thus produced may become more marked with developing evidence
of regurgitation jaundice as the pathologrcal process proceeds be
yond a mere depression of hepatic function inta the stage of anatom!
cal changes 1n the hver Or 1t may recede without this

Two factors enter nto the consideration of common conditions
guang 1ise to retention pundice These are ncreased bilirubin
production and hepatic impairment  both are frequently the tesult
of one and the same underlymg pathological process The first factor
increased bihirubin production 1s the by product of mcreased blood
destruction The second factor Lver mvolvement 15 related to (1)
anoxemia and (2) febrile states Condttions giving rise to mcreased
bihrubin production through blood destruction are usually accom
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hemoglobin with a tendency of the il polyeythemia to dis
appear Simultaneously the bilirubin content of the blood rises as
a result of the rapid destruction of excess hemoglobin present i the
arculation at the time of birth Added to thrs 1s evidence of a sub
normal excretory power of the Iiver as shown by the nability of
the organ to excrete properly the various dyes used to test its excre
tory function This deficient excretory power may be simply the
Tesult of 1ty which soon disapy along with the 1cterus
In hemolytic anemas marked blood destruction leads to excess
bilirubin formation and anoxemia of an anemic state the latter
exerasing a depressing influence on hepatic function The damage
of liberated hemoglobin to the liver cells may be an added factor in
impainng their efficiency to excrete bilirubin  Jaundice however
by no means invaniably occurs 1n some of these conditions (parox
ysmal hemoglobinuria for example) and whether or not 1t does
occur depends not only on the degree of hemolysis but also on the
mttial level of red blood cells It 1s more likely to occur tn patients
who have already been rendered anemic by previous attacks so that
finally when severe anemia occurs the added factor of anoxemia
comes mto play depressmg the hiver function sufficiently to produce
jaundice However there are many patients with familial hemo
Iyuc 1cterus 10 whom jaundice 1s present mn the absence of severe
anemia There are two possible explanations Long continued
chronic anema of even a mild to 2 moderate degree may have the
same effect on liver function as an acute and severe anemia of short
duration Moreover 1t has been shown that hemolytic anemas are
assoctated not only with an increase i bilirubin production but
1n certain instances also with obstruction of the finer bile channels
1n the liver Such obstruction may be due to the swellmg of the
Twver cells or fibrin plugs and thrombi within the hihary canalicult
The poson that produces hemolysis can also cause precipitation of
bile 1n the bile capillaries In other words an element of regurgt
tant jaundice 15 then added to the process of btle pigment retention

PATHOGENESIS OF REGURGITATION JAUNDICE

In this type of jaundice there 1s a leakage of bile mto the blood
It 1s not definitely known 1 all 1nstances just how bile 15 resorbed
from the liver mto the circulation The manner 11 which jaundice
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plete recavery takes place when the causal febnle condition has
disappeared Kidney mvolvement by this process 15 common and 1s
evidenced by transitory febrile albuminuria It 1s concewvable that
various functions of the liver may be sumularly snvolved the common
occurrence of urobilnurta dunng fever bearing testimony to that
effect While febrile disease and cloudy swelling 1 themselves are
not suffictent to depress the excretory power of the Liver to the
pomnt that jaundice will appear, when such febrle smte occurs
conjunction with overproduction of pigment and anoxemra, the
stage 1s set for the retention type of jaundice Thus, 1 hemolytic
septicemuas, m addition to she depressing effect of febrile mnfection
upon the excretory power of the hver, there 1s excesstve blood de
struction along with anoxemua that goes with anemia A simular
state of affairs obtains 1n later stages of malania, where all three
factors, 1e febrile state, excessive destructton of erythrocytes, and
the depressing effect of severe anemia come 1nto operaton It ts
believed that malana always produces some iver damage, sometumes
fatal In such instances jaundice may become intensified by hepatitis

A somewhat similar explanation holds 1n 1cterus neonatorum
During the first few days after birth, there gccurs a rapid fall 1

Taste V

PATHOGENESIS OF JAUNDICE

Jaundice will occur whenever there 1s a disturbance between the amount
of bilirubin delivered to the liver for excretion and the capacity of the
liver to excrete 1t This disturbance may supervene m the course of any
one of the following conditions

(1) Excessive production of bilirubin through mncreased hemolysts
coupled with mpairment of the hiver excretory function (Hemolytic jaun
dice;
(2)) Imparrment of the Liver excretory function through a disease proc
e5s involving hepatic parenchyma eien when bilirubin 15 produced m
normal amount (Hepatocellular or Parenchymatous Jaundtce)

{3} Mechanical obsttuction of the biliary system itetfering wich the
flow of bile to the mtestmal tract (Obstructive Jaundice)

In (1) jaundsce 15 caused by retention of bilirubin 1n the blood strear
(Retention Jaundice) Balrubm s of the indirect reacting type

In (2) and (3) jaundice 15 caused by regurgitation mto the arculation
of bilirubim that has previously passed through the liver cells (Regurgita
von Jaundice) Bilwubin is of the drect reacting type




CAUSES OF GROSS MECHANIGAL OBSTRUCTION 51

3 Hepatic lestons

2 Neoplasm primary or secondary

b Cyst

© Abscess

d Gumma
4 Enlarged lymph nodes 1 portal fissure

a Metastatic malignancy

b Inflammation

c. Syphalis

d Tuberculosts

e Lymphoblastoma leukemia Hodgkins disease
5 Gall bladder lesions

a Carcinoma with mvasion of common duct
6 Duodenal lesions

a Gastrontestmal catarth

How the regurgitation of bile takes place in the absence of gross
obstruction of the larger bile ducts has been a subject for debate
and of considerable research The process must invelve a rather
profound disorgamzation of the normal architecture of the liver,
which may occur as a result of liver damage from a multitude of
causes

+ Toxic changes 1 the liver cells result 1n degeneration and ne
crosis The mtensity of jaundice may be severe even when necrosis
and cell damage are not particularly widespread but of such an
extent as to affect a sufficient number of liver lobules to reduce the
functional reserve of the organ

Two different processes may be found taking place side by side 1n
the damaged liver One 1s the injury to the parenchymal cells char
acterized by central necrosts and heavy mfiltration with fat and bile
pigment the presence of bile pigment n liver cells sigmfies dam
age smce normally 1t 15 repelled and only necrobiotic cells store
1t Generalized involvement may lead finlly to acute atrophy There
15 necross of the parenchymal cells that intervene between the bile
canalicul: and the Disse spaces The distuption of liver cell cords
creates abnormal communications between these spaces and the
biliary canaliculi Bile escapes into the lymph channels and regurgy
tates through the thoracic duct 1nto the jugular vemn and general
arculation
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1s produced by gross obstruction 1s mare readily understood Such
obstruction brings about dilatation and back pressure 1 all bile
ducts with gradual and progressive extenston into the bile capl
lanes “There 15 stagnanon of bile and excesstve pigmentation of
the liver cords and hupffer cells Apparently bilirubin 1s excreted
by the hiver cells mnto the bile canalicuh which become distended
with 1nspissated bile (capillary thrombi) and finally rupture thus
permutting the escape of their contents mto the lymph spaces of
Disse thence to the thoracic duct and the blood The increased
ntrabiliary pressure probably damages bile canaliculs 50 as to result
1n increased permeability The appearance of jaundice may depend
on other factors besides mere mechamcal occlusion of the ducts
Inflammation of the bile ducts may play a role Resorption of bile
takes place only under considerable back pressure of about 20 mm
Hg The conditions responsible for mechanical occlusion of the
extrahepatic bihary passages are listed below

CAUSES OF GR03S MEGHANICAL OBSTRUCTION
(Modified after Miller and Machella)

A Obstruction within the lumen of the ducts
1 Commion duct Stone
2 Parasites
a Ascaris lumbricordes
b Hydatid
¢ Hepatic distomzasis
{1) Clonorchis sinensis
(2) Opisthorctus felnens
(3) Fasaiola hepatica
3 Mucous plugs and swelling of the duct wall
4 Stricture (congenutal or secondary to cholangiis or trauma)
5 Neoplasm
6 Edema of the ampulla of Vater?
4 Carcmoma of the ampulla of Vater
B Obstruction by extrinsic pressure on bile ducts
1 Pancreatic lesions
a Caranoma of the head of the pancreas
b Chronic pancreatitis
2 Duodenal lesions
a Tumor
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The other process 15 represented by the damaging mflngnce on
the endothehal ining of the blood capillaries i the hiver of the
same 1oxin that injures the Iiver parenchyma The ncreased per
meability of the stnusordal walls allows protemn rich flud to escape
from the capillaries 1to Disse spaces Proteins bind water and
when lyrphatic dramage 15 msufficient to carry away the escaped
fluid edema results and the hver enlarges The fluid accumulates
between the cords of the liver cells mnd finally destroys thesr struc
ture The disorganization of the liver cords may thus be affected
not only by direct action of the toxins on parenchymal cells but
also by extracellular pressure The presence of edema fluid between
the capfiaries and the hiver cetis results in theirr undernutnuon and
suffocation as the diffusion of metabohie substances and oxygen from
the capillanes o the cells 15 mmpaired (serous hepatins) Siumple
serous hepautts alone does not cause jaundice Honever when ne
crasis of the hver 1s combined with diffuse serous hepautts the
excretion of the regurgitated bile 15 impaired and jaundice results

While the cellular necrosis produced by direct action of a toxin
on parenchymal ceils 15 responsible for shnnhkage of the lwer
(atrophy) the capillary damage explamns the enlargement of the
organ Whether 1n a given case of hepatins the Iiner shnnks or
enlarges may possibly be dependent on the balance between the two
pathological processes Acute or subacute yellow atrophy s the re-
sult of an extensive necrosis The extent of nflammatory reaction
and venous engorgement also determines the size of the diseased
hver
The hver dimage described above may result from the acnon of
a great vanety of dufferent chemical vegetable bacterril virus and
protozeal possons, whach are listed in the table below Some patsons
like sulonamides may produce jaundice by means of two different
mechamsms such as hemolysis and/or hver damage In other + ords
some of these agents act as exther hemolytic or hepatic poisons ot
both

CHEMICAL POISONS

Alcabol

Arsphenamine

Arsenic

Carhon tetrackloride

Chloroform
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Cinchophen
Phosphorus
Sullamlamide
Tetrachlorethane

VEGETABLF POISONS

Mushrooms {Amanita muscana and phallmdes)

BACTERIAL AGENTS

Sprrochete ictero hemorrhagica

Spirochete pallidum

Streptococcus

Gonococcus

Gas baaillus

Paratyphod

Other organisms and tovins such as occur 1 pncumonia peritonitrs
hemolytic streptococeus cemuia and other
severe toxemias

P g

VIRUS AGENTS

Virus of yellow fever
Virus of infectious hepautis or catarrhal jaundice

PATHOLOCICAL MANTITSIATIONS OF JAUNDICE

Chnical jaundice makes 1ts appearance whenever the concentra
tion of bilirubin 1n the blood exceeds the level of about 1 § mg per
cent While some tissues stan deeply others do so only shightly or
not at all It seems that some tissues have a predilection for the
mmbibition of bile pigment It may be that the presence of elastic
fibers 15 a determuning fxctor so that parts of organs nch in them
stamn deeply Usually the body secrettons cartilage cornea and
cerebrum {except m 1icterus gravis mfantum) do not 1mbibe bily
rubin

Jaundice appears first on the sclerac next on the face and last
on the trunl. Extremuties are seldom deeply colored At first there
15 more bilirubin 1n the blood than 1s apparent n th= shin How
ever once the tissues become stained they remain so after the bil
rubin content of the blood dimimishes and occasionally even after
1t has returned to normal
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of hepatic insufficiency on the organism and the precise and 1m
medate causes of hepatic coma remain unknown to date

‘The effect on the kidney the so<alled hepato renal syndrome
{bile nephrosss) 1s probably due to cytotoxic changes 1n the renal
tissue produced by excreted bile salts and other toxic factors Under
the name of hepato-renal syndrome 15 recognized a certan trend
of clinical and laboratory findings that reflect renal changes mc1
dental to hepatic mjury with or without jaundice The kidney 1s
second only to the Liver as an 1mportant excretory and detoxifying
organ In some instances of hiver insuffictency with progressive fail
ure the kidneys attempt to compensate for hepatic fatlure at excre
tion and detoxification While they may succeed 1n some measure at
first sooner or later the renal function also fails because the kid
neys are not fitted to handle many of the products of hepatic metabo
lism and the toxic elements liberated in either the normal or dis
eased liver As a result the renal mecharusm finally deteriorates
Thus failure of renal functzon may play an important and frequently
decisive role 1n bringing about a rapid downhill course and ult1
mate dissolution Tt cannot be determined just how far the hepatic
disturbance must progress before clinical evidence of renal mnvolve
ment (hepato-renal syndrome) makes 1ts appearance It may occur
m the absence of jaundice This circumstantial evidence can be
used as a rough measure of the degree of hepatic disturbance both
from an anatomical and functional standpoint Under the circum
stances any significant change 1n the kidney could be employed
therefore 1n properly selected cases other things being equal as a
measure of the preceding clinically recogmzable disturbance in the
liver Frequently urinary findings simulating nephritis are present
Varntous degrees of oligura occur but never a complete anuria
Formed elements may be found 1n the urine With progression of
renal disturbance there results nitrogenous retention 1n the blood
At times azoterma 1s the first indication of an aggravation of the
primary liver disease and the level of the increased azotemia paral
lels the sevenity of the disease as a whole

With regard to hepato renal synd two p !
have been disinguished one characterized by sudden onset of hyper
thermia delirium and coma the second by renal failure and uremc
death as described above An episode of arculatory collapse or other
shock Like state often precedes the last mentioned symptom complex
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Irrespective of the mechamsm by which icterus 1s produced, 1ts
effect on the orgamism 15 dependent upon three factors (1) reten
tion of the constituents of bile m the blood and tissue flurds, (2)
absence of bile from the mntestinal tract, and (3) liver damage Of
the constituents of bile that infiltrate the various tissues, bile salts
are the most ssigmificant Bile acts adversely on the vascular, nervous,
renal, and cutaneous systems

The bradycardia not uncommonly found in assoctation with
jaundice 15 probably due to bile salts In moderate doses they m
crease vagal mhibitory tone The same vagal effect can be produced
reflexly by distention of the biliary passages

Bile salts admmstered 1ntraspinally (in cats) produce motor and
sensory disturbances and even death from respiratory paralysis How
ever, chintcally there 1s very little evidence that the mental symp
toms and the picture of hepatic coma with all its manifestations
such as mental depresston, trritability, headaches disonentation,
delirium, and convulsions are due to the bile retention per se

Bile salts may produce some hemolysis of the red blood cells
Thus, even 1n obstructive jaundice, blood destruction may serve
as a contributory factor 1n the production of icterus It 1s possible
that jaundice and/or associated condittons may adversely mfiuence
hemotopoiests

The absence of bile salts i the intestinal tract interferes with
digestion and absorption of fats and fat soluble principles (vitamuns
A, D, and K) The body then may lose a substantial amount of fat
daily The fat in the stool, normally constituting about 15 per cent
of the excreta may ncrease to 8o per cent being present chiefly
as fatty acd crystals The unavailabihty of vitamin K 1s responsible
for cholemic bleeding tendencies There 1s also nterference with
calctum absorption, resulung n a sigmficant alteration in the blood
calcium concentration

Defictent absarption of calaum and vitamin D may be responsible
for osteoporosis observed in some patients with Jong standing ob-
structive Jaundice Prutitis 1s probably due to the 1rritating effect of
bile salts on the cutaneous nerve endings

The most important result of Iiver damage 15 the mterference
with metabolic functions of this organ, which plays such an m
portant role m the body economy However, the exact consequences
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Evidence of a renal component 1n the first syndrome 15 minimal and
consists of vaguely described non specific changes of kidney struc
ture such as cloudy swellmg or of bile nephrosis 1n cases accom
panied by jaundice In the second syndrome degenerative changes
of greater severity have been usually noted

Strictly speaking a distinction must be made between the so-called
hepato renal syndrome and bile or cholemic nephrosts The former
1s rather 11l defined whereas the latter 1s well recogmzed Bile ne
phrosis 1s associated with more or less prolonged jaundice and 1s
characterized by tubular degeneration often of a reversible nature
and the presence of bile casts Bile salts are assumed to be mjurious
to renal epithellum and are beheved to constitute the primary cause
of degenerative damage Clinical studies of renal function in jaun
diced patients demonstrate renal impairment and also 1ts reversible
nature It 15 agreed that simple bile nephrosis does not explamn the
severe renal msufficiency of the hepato-renal syndrome
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liver and the diagnostic procedures used as aids i the differential
diagnosis of jaundice For the laster purpose not all hver function
tests are suitable while on the other hand not all laboratoty diag
nostic procedures are really tests of Iiver function

The term hver function test unfortunately rcquured a connota
tion 1ot ¢ ble with 1ts true fi and the facts 1t
reveals The term mmplies that any particular test gives results that
may serve as a measure of the functional state of the liver The
fallacy of such a presumption 1s obvious 1n the light of our knowl
edge which reveals marked constitutional vanauons in hepatic
activity both 1n health and disease There can be marked vanations
1n lwver function from one pautent to another suffering from the
same type of hepatic involvement anatomic changes in the liver
similar m nature and extent may exhibrt rather marked differences
1n degree and type of tunctional impairment The mamifold activa
ties of the hiver are variously disturbed 1n different diseases and 1n
different individuals They are seldom affected to an equal degree
Some of the tests may give normal readings when both chnically
and pathologically advanced liver disease 1s present whereas others
may register very poor function when actually the chinical course of
the disease and the anatomic state of the lner are pomntmng m a
favorable direction However one should not feel entirely discour
aged 1n the face of all these complicating factors for any one single
hepatic function can be expected to be disturbed 1n proportion to
the extent and severity of the disease This offers the possibility of
a quantitative mdex of hepatic disturbance The varous activities
of the liver are more or less closely mterrelated so that impairment
of one may adversely affect the others Sull 1t would be more ap
propriate to designate each laboratory procedure testing some spe
ctfic hepatic activity not by the general term liver function test
with all 1ts broad implications but rather by the name of the specific
function tested This would help one to heep 1n mind the Iimita
vons of any single test employed It 1s only 1n the ight of knowl
edge of these limutations that a proper evaluation can be rendered
of the Tesults obtained Thus a certain procedure may test a meta
bolic function and another an excretory one Again among the
metabolic tests there are some for example that test the glycogenic
ability of the liver (galactose test glucose test etc) and others
that test the power of synthesis (prothrombin test) Among proce




CHAPTER V

DIAGNOSTIC PROCEDURES

WHEREAS 1n some cases of jaundice the diagnosis can be made
readily on the basis of the hustory and physical findings, 1n many
nstances 1t 1s very difficult The attending physician then has to
tesort to complicated laboratory procedures, and even with their aid
may fail to armve at a satisfactory solution of the problem confront
mg him

The laboratory procedures avamlable for the study of Jaundiced
patients include (1) qualttative and quantitative van den Bergh
reaction (2) qualitative and quantitative estimations of bile pig
ment derivatives mn the urine and feces, (3} Itver function tests, 4
hematological and certain blood chemustry findings (5) cholecystog
raphy (6) duodeno biliary drainage, and (7) hepatolienography In
selected patients a minor surgical procedure (peritoneoscopy) may
be resorted 1o for diagnostic purposes Finally, m some nstances
only at laparotomy or necropsy can a definite diagnosis be made

There 1s no single muracle test available that will unravel the
ntricate problem 1n every case and give a ready made solution—at
least not at the present state of our knowledge Such an 1deal situ
atton hardly exists i any other field of medicine and there 15 110
reason to expect that the group of conditions under discussion be
an exception The demand for a single umversal test would be un
reasonable The liver 15 so versatile mn s actvities that a common
denominator for the test of its numerous functions can hardly be
expected to exist

The large number of clintcal laboratory procedures 1n use¢ for
evaluation of the funcuonal status of the Iiver bears tesumony to
the fact that no single procedure 15 1 stself entirely rehable, all
mclusive, or diagnostic The physician must therefore choose from
the array of tests available those best swited to a given case A dis
tnction must be drawn between tests of the functional state of the
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growth average values are usually higher zo to 30 mg per cent
fluctuations seldom occur and jaundice is persistent In parenchy
matous disease of the hiver the degree of icterus 15 varsable It may
be very mild but on the other hand some of the highest concen
trations of serum bilirubine encountered (up to 70 mg per cent) are
seen n severe forms of liver disease (acute atrophy) Whenever
simlarly high concentrations are found n obstructive jaundice an
associated hepatic damage may be suspected In hemolytic cterus
levels from 5 to §5 mg per cent are encountered

In parenchymatous jaundice the van den Bergh reaction may be
ndirect early 1n the disease during the 1nitial stage of mere func
tional rmpatrment of the liver As the disease progresses anatomu
cal changes develop and widespread cellular necrosis may take place
Intrahepatic obstruction mounts and as the bile begins to leak
mto the blood stream the van den Bergh reaction becomes bi
phasic and then direct During convalescence the reaction may
change again to biphasic and eventually to mdirect and negative

The qualitative van den Bergh test 1s of value i confirming
hemolytic 1cterus te when a positive test for the indirect type ol
bibrubin 1s obtuned and a negative test for the darect type It fails
to distnguish between obstructive and parenchymatous types of
Jaundice as the reaction 1s posittve direct i both The positive
direct reaction may even be encountered 1n cases of hemolytic icterus
complicated by hepatitis or pigment calcult wlhich the patients with
chronic hemolytic anemias are so prone to develop On the other
hand there 15 also present a varying wmount of mdirect bilirubmn
1 serums that give a direct reaction This may be due to the fact
that the hemolytic process plays a larger role in the pathogenesis
of all types of jaundice than 1s commonly reahized In fact pure
or nncomplicated types of jaundice are not seen too frequently par
tcularly when the condition has existed for some time Tte mixed
type of Jrundice 15 2 common occurrence

Senal quantitative determinations of bile pigment showing daily
fluctuations 1n the serum content of bilirubin may have both diag
nostic and prognestic values They aid in distinguishing between
obstructive Jaundice of bemgn or mahgnant ongin and hepatitis
by demonstrating whether or not the icterus remarms at a stationary
level Such fluctuations cannot be as promptly and accurately deter
muned by means of simple chinical observation The quantitacve
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tative determination of the mdirect and direct reacting hilirubin
In testing the blood serum by the direct reaction the characterisnc
color develops promptly reaching the maximum mtensity within
30 seconds and if 1t should require up to two minutes the result
15 described as positive direct If the color does not develop within
this time but 15 demonstrable within ten minutes the result 1
reported as posiive 1n — munutes (delayed direct) The delayed
direct Teaction has the same sigruficance as a negatve drect (m
direct) In the so<called biphasic reaction the color appears at once
but the attainment of maximum 1ntensity 1s gradual and follows a
variable period of delay It 15 due to the simultaneous presence of
bound (indirect reacting) and free (direct reacung) bilirubim 1n the
serum and indicates both some degree of obstruction of bile canalt
culi and parenchymal hiver damage

The accepted practice with the qualitative van den Bergh test 1s
to report the direct reaction as positive or negative the brphasic
reaction 1s termed merely a posiive direct while both the com
pletely negative direct and the delayed direct reactions are reported
as negative direct

The small amount of biirubin present i the blood 1 health
gives the indirect reaction (negative direct) It 1s also indirect 1n
hemolytic jaundice A direct van den Bergh in the presence of hemo
lytic cterus mndicates an associated hepatic or biliary disorder A
direct reaction even i the absence of any other evidence of liver
damage 15 always a pathological finding 1mplying a disturbance in
the excretion of bile pigment From a climical standpomnt hitle
attentton need be given to biphasic or delayed direct reactions

The mtensity of bilirubinema may be described as mild {values
up to 1o mg per cent} moderate (10 to 20 mg per cent) and
severe (above 2o mg per cent) It 1s ymportant to repeat estimations
of the degree of bilirubinemna at short intervals so that not only the
ntenstty of jaundice but also the constancy of ats level or s
tendency to fluctnate can be ascertamed

In health the value for bilirubin does not ordinanly rise above
06 mg to 08 mg per 100 cc of scrum In obstructive Jaundce
resultng from a common duct stone the average value for the Sml,:]
bthirubin 15 10 to 15 mg per cent fluctnations frequently aret()1
served and there 15 2 general tendency for bilirubinema to de-
crease In obstruction of the common bile duct by a malignant
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‘The methylene blue test has been recently mtroduced It 15 quite
simple and 1s performed by adding o 25 per cent aqueous solution
of methylene blue chloride to 5 cc of urine drop by drop, employ
g a medicine dropper delivering about 20 drops per cubic centi-
meter If a green color develops and persists after the addition of
3 drops, but turns to blue after 4 drops, the test 15 recorded as
mildly positive If the green persists after 4 drops or more 1t 15
defimtely postive This may be a sensitive test for bilirubin, al
though the mechanism of the reaction 15 not entirely clear Its use
1n a recent outbreak of infectious (eprdemic) hepatitis gave results
that indicated 1ts possible value 1n the early diagnosis of the disease
‘The validity of the test remains i question because other urinary
pigments may mterfere

A relatively simple test for bilirubin 1n the unne, described 1n
1937 by Hammson has been recently modified with stll further
sumplification by Hawlinson and Watson The techmque 1s as fol
lows pteces of extrathick and retentive filter paper (Schlercher
and Schull number 470) are allowed to remain briefly 1n a saturated
aqueous solution of bartum chlonide After drymng, they are cut
mto strips about 4 inches long by 14 inch wide A single strip s
used for one test One end of the strip 15 placed 1n the urine sample
to be tested, where 1t remains for from thirty seconds up to two
minutes Two to three drops of Fouchet's reagent (25 per cent of
trichloroacetic acid contaiming o g per cent ferric chloride) are then
dropped on the area of the strip corresponding to the surface of the
urine, this area being indicated by somewhat more color A post
tive test 15 denoted by the appearance of a green color, varymng 1n
ntensity with the amount of bilirubin present This procedure 1s
easily applicable to mass usage, for screemng purposes, and 1s more
accurate and dependable than the hylene blue test, described
above.

Determinations of Urobilinogen in the Urine and Feces

‘The di of lab, y tests employed 1n the 1al
dragnoss of jaundice can hardly ‘be complete without the inclusion
of exammation of urine and feces for the presence or absence of
urobilin Normally, urobilinogen 1s not present m urine and stool,
or 1t can be found only 1n traces in a fresh specamen, as on stand
g it becomes oxidized and converted 1nto urobihin

dufF
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van den Bergh 1s an aid in studying not only the daily fluctuations
tn 1ntensity of jaundice but also 1n detecting latent 1cterus

Although the extent of biliary obstruction chiefly determines the
intensity of jaundice 1n the presence of complete obstruction there
are two additional factors that play a role in determining the degree
of bilirubmemia The most important of these 1s the rate and man
ner of hemoglobin wastage It has been established that the loss of
blood m experimental ammals with complete bilary occlusion 1s
followed by a decrease 1n the intensity of icterus This probably
results from a compensatory slowing down of the rate of physio-
logical blood destruction Similar mstances of the effect of blood
loss on the degree of jaundice have also been observed 1n clinical
practice Conversely 1n some cases of parenchymatous jaundice as
soctated with an increased rate of hemolysis the icterus index 1s
very high 1n spite of the fact that considerable bile 1s obviously
entering the intestinal tract Excessive blood destruction may be
caused by infection and other pathalogical processes imally re
sponsible for or accompanying liver injury Hemolysis may explamn
why 1n hepautss the stools may continue to have a normal or nearly
normal color 1n spite of mounting jaundice

Determinations of Biltrubin in the Urine

The standard methods for the detection of bilirubin in the urine
are the foam test the time honored mitricacid contact test of
Gmehn and the 10dine ning test The first mentioned procedure 1s
very stmple shake unne 1n jaundice the foam will be stamned with
bile The 1odine test 15 also very simple the surface of a unne
specimen 15 stratified by a layer of alcoholic 1odine solution pre
pared by diluting uncture of 10dine 1 to 10 with g per cent alco
hol the result 1s positive when a green ring forms at contact The
Sparhman modification of Gmelin test 1s as follows to a small
amount of freshly vorded unne 1n 2 flask add anhydrous calcrum
chlonide 1n a proportion of so cc of urme to 2 gm of the salt
Mix the combination well and filter The residue on the filter 1s
used 1n the detection of bile pigment Pour a few drops of con
centrated mtric aad down the side of the filter In the presence of
bilirubin a colored zone 1s produced that consists of a central area
of pink (choletelin) and a periphery of green (bliverdin) As much
as five minutes may be necessary for full development of the color
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ferentiate between these condinons 1n two thirds of the cases In
the remaining cases 1t 1s umpossible to arrive at a satisfactory solu
tion on the basis of the above mentioned methods of 1nvestigation
and additional studies must be made These 1nclude observanons on
bile prgment metabolism {quantitative determinations of urobilin m
urme and stool) and certamn hver function tests Such tests aid ma
terally 1n differentiation between hepatiis benign obstruction and
malignant obstruction Watson has worked out a very reltable
method for the quantitative determunation of urobilin mn urine and
feces and has demonstrated 1t to be of a defimte clinical value It
Tepresents a modificatton of the origtnal Terwens procedure Un
fortunately the method 1s too elaborate for an ordmary laboratory
It 15 applied to one or more 24 hour urine specimens and to one
or more 4 day collections of stool According to Watson 1t 1s essen
tial that the 4 day collection include at least 250 gm of relatvely
solid feces If 1t 15 necessary to use enemas the hiquid and sohd
portions are separated and a determinauion 1s carried out on each
provided the solid portion weighs at least 250 gm If less than this
amount 15 present 1 the collected spectmen 1t 15 believed either
that some has been lost or that constipation has been so marked
as to prevent any accurate conclusions In the presence of diar
thea determinations are of value with respect only to biliary ob
struction not to the rate of blood destruction The values are ex
pressed 1n terms of milligrams of urobilin excreted in unne or
feces m a 24 hour pertod Sparkmans method 1s more rapid and
much simpler The determinations are carried out on ndividual
samples of feces and urine and the values are expressed in terms
of mll per hundred grams or hundred cubic centimeters
respectively They yield results that check with those of Watson s
for all practical purposes Watson has pubhshed recently (1944)
2 simphified techmque for quantitative esttmation of urobilin obvi

ating the more elaborate and exact petroleum ether extracuon of
the oniginal procedure The method 13 not specific for urobilin and
includes other Ehrhich reacting substances However as the in

crease mn the latter 15 Toughly proportional to that of urobiin ' Wat

son feels that from a climeal standpoint the information gamned
compares {avorably with that obtamed by the exact quanutative
amalysis ‘The sumplification of the procedure permuts a large num
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The significance of urinary and fecal urobthn has already been
discussed briefly The substance can be determined both qualita
trvely and quanttatively In normal urtne urobthn will be found
only in concentrated dilutions

Qualitative Determinations In the aldehyde test Ehrlichs re
agent 15 used for the qualitative urobihin esnmation 1n the prime
The test 1s very sumple The reagent 15 prepared by dissolving 2 gm
of pure para dimethyl amino benzaldehyde 1n 100 cc of 20 per cent
hydrochloric acid solution 1 ec of the reagent 15 added to a spect
men of urine A deep red color will appear in three minutes 1f
urobtlin 15 present Watson feels that this test 1s not carried out
properly 1n that too much Ehrlichs reagenc is employed and
sodium acetate 1s not used The latter has the advantage of mtenst
fying color produced by urobtlinogen and makmng the color due to
indole and shatole fade thus eftminating false positives The mod:
fied reagent he recommends 1s as follows

oz gm of pure para dimethyl-ammo-benzaldehyde
150 cc of concentrated (37%) hydrochioric acd
100 cc of distilled water

The reagent with sodium acetate 15 added to 5 cc of freshly
voided urine cooled at room temperature

1t should be remembered that there are certain Iimitations to all
qualitative deterrinations of urobilin the degree of dilution or
concentration of urine and feces has to be considered n the inter
pretation of results

Quantitative Determinations Whereas on the basis of a good
history and a careful physical examunation 1t may be possible to
make a presumptive diagnosis m about 5o per cent of the cases
the percentage may be ratsed to about 70 by qualitauve analysis of
urine for biltrubin and urobilin These determinations should show
which patients have the retention type of jaundice as i that group
of cases there 15 an mcrease wm urwary urcbiln m the absence of
bilirubin Thus chimeal exammation with quilitatine tests on the
urine will elmmnate hemolytic 1cterus The guestion will then re
marn whether the pruent has parenchymal hier disease or obstruc
won In the latter mstance a decsion has to be made regarding
the mature of the obstructive leston s st bemign of tmhgmm:?
History physical examination and urinanalysis may suffice to dr
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ferentiate between these conditions 1n two thirds of the casc
the remaming cases 1t 15 impassible to arrive at a satisfactory
tion on the basis of the above mentioned methods of investig:
and additional studies must be made These include observatio
bile pigrment metabolism (quantitative determinattons of urobr'
urme and stool) and certain liver function tests Such tests aic
terially in differentiation between hepatitis bemign obstruction
malignant obstruction  Watson has worked out a very re
method for the quantitative determination of urobtlin 1n unin
feces and has demonstrated 1t to be of a defimte chincal val
represents a modification of the ongimal Terwens procedure
fortunately the method 15 too elaborate for an ordinary labor.
1t 15 applied to one or more 24 hour urine speamens and t
or more 4-day collections of stool According to VWatson 1t 1s

tial that the 4-day collection include at least 250 gm of rela
solid feces IE 1t 15 necessary to use enemas the hquid and
portions are separated and a determmation 1s carned out on
provided the solid portion weighs at least 250 gm 1f less thay
amount 1s present 1n the collected specimen 1t 1s behiesed «
that some has been lost or that constipation has been so m
as to prevent any accurate conclustons In the presence of
rhea determinations are of value with respect only to biliat
struction not to the rate of blood destruction The values a
pressed 1n terms of milhigrams of urobilin excreted n urn
feces 1 a 24 hour period Sparkmans method 1s more rapic
much sumpler The determinations are carried out on ndn
samples of feces and urine and the values are expressed 1n

of milhigrams per hundred grams or hundred cubic centin
respectively They yield results that check with those of Wa
for all pracucal purposes Watson has published recently (
2 sumplified techmque for quantitative esumation of urobihn

ating the more elaborate and exact petroleum ether extract
the onginal procedure The method 1s not spectfic for urebilu
ncludes other Lhrlich reacting substances However as th
crease 1n the latter 15 Toughly proportional to that of urobshin

son feels that from a climeal standpomnt the information g
compares favorably with that obtamed by the exact quant
analysis The simplification of the procedure permts a large
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ber of determinations and frequent serial examinations 1 individ
ual cases

In any case of climeal jaundice of moderate or severe degree
there 15 usually sufficient liver damage present to cause pathologic
urobihinuria However 1f the bile | ges are completely occluded
there will be no increase in urnnary urobihin smce bile fails to
reach the intestine Thus 1n the obviously jaundiced patient the
determinations of fecal and urinary urobilin are more helpful 1n the
differential diagnosis of jaundice than 1n the detection of impair
ment of liver function Parenchymatous Jaundice 15 usually asso
cated with an increase i urinary urobilin In the presence of com
plete occluston of the extrahepatic biliary system as 1s usually the
case with neoplastic obstruction urobslin disappears from both the
stool and the urine In parual obstruction as by a common duct
stone fecal urobihn 1s decreased but rarely completely absent Un
nary urobthn 1s then also decreased However if the obstruction
1s shight and the hepatic damage 15 considerable there may be an
mcrease m urnnary urobilin as the damaged liver 1s unable to re
move from the blood this derwvauve of bile pigment absorbed back
mto the arculation from the intestinal tract As a result a con
siderable amount of 1t 1s left for excretion by the kidneys In paren
chymatous jaundice (hepatitis) there 1s at first a vise 1n the level
of urinary urobilm into the pathologic range At the height of the
disease as complete intrahepatic obstruction develops 1t disappears
from both the stoal and urine very much as 1n the case of malignant
obstruction or transient complete occlusion by a stone Howeser
with a stone 1n the common duct the obstructive stage usually lasts
only a few days at a tme Durning this peniod the icterus mdex and
the serum concentration of bilirubin attain thetr highest level With
spontaneous relef of ntrahepatic or bemign extrahepatic obstruc
tion urobilin reappears 1 the stool At the same tume 1t also re
appears 1n the unne in greatly increased amounts not only 1
parenchymatous Jaundice but 1n bemgn obstruction as well when
ever the latter 1s associated with secondary liver damage As hepati
t1s subsides urobilin 1n the urine begins to dummish slowly

From the pomt of view of differential diagnoss the findings
above set certain limitations on the range of uscfulness of the labo-
ratory procedure under discusston Thus 1n one and the same group
of conditions as in hepatocellular Jaundice urobilinunia may be
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present or absent, depending upon the stage and sevenity of the dis
ease * Moreover, urobilinurin characterizing parenchymal liver mn
volvement may also be observed 1 incomplete extrahepatic obstruc
tion complicated by secondary liver damage Obviously, single esty
mations do not have the same value as 2 series of determinations.
With only one determination the results may be the same in the
different types of jaundice, whereas repetition of the test over a
comparatively short pertod (several days or a week) may aid 1n the
differentsal diagnosis For example urobilin will be absent from
the urine only for a few days 1 hepatogenous icterus (during intra
hepatic obstruction) but permanently m malignant occlusion of the
common bile duct

The fact that urobilinogen may be formed in tissues other than the
sntestine and thus be excreted 1n excessive amounts under certain con
ditons (splentc and p and } m various
locations) also would Ctend to lmut the value of these tests However,
there 1s no convincng evidence that urobilmogen 15 formed outside of
the 1ntestinal tract

In spite of all drawbacks certain useful generalizations can be
made with regard to proper evaluation of the results of quantita
tive urobihin esttmation

The presence of urobilinogen 1n the urine at once rules out the
possibility of complete obstruction except m very rare instances
of superimposed cholangitts where bactertal action 1n the bile ducts
converts bilirubin to urobilinogen The condition may be that of
parenchymatous jaundice or a stone 1n the common duct Quanti
tatwve determmauons of urobthinogen in urme and stool will show
which of the two 1s the offending lesion In parenchymatous jaun
dice urobilmogen usually nises to a high level in the unine, while
m the feces 1ts content 15 comparatively low These values in the
unine remain at a relatively even level for the duration of the dis
ease In the case of a common duct stone (or early and mcomplete
mahignant obstruction) the urinary urobiltmogen values are usually
only moderately increased while 1n the stool they may remamn
within the normal range The amounts of urobilinogen usually

*In bepatttis urobilin may be absent from the unne not only duning the stage of
1ntrahepatic obstruction when litdle or no bile 15 entering the ntesune but also 1n
the presence of diirrhea due to the rapid movement of intestnal contents through the
calon leaving Little time for reduction of bilirubin to urobitinogen or Teabsorption of

Also, renat may interfere with the ap

pearance of wrobikin m the urine
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fluctuate from day to day It 15 1n these patrents that hiver function
tests are of value as additional dignostic auds

The absence of urobilinogen from the urme pomnts to complete
obstruction whether 1t be mntra or extrahepatic it ongimn Continu
ous absence of urinary urobilinogen (daily urobilinogen of less
than ¢ 5 mg) along with the stool values for urobilinggen below
5 mg per day 1s usually found only in malignant obstruction In
intrahepatic obstruction of parenchymatous yaundice small quantt
ties of urobilinogen (1 or more mg 1n the unine and above 10 mg
1 the stool) may appear intermittently In rare cases of complete
obstruction by a stone impacted 1n the common duct urobilinogen
excretion 1s not as persistently low as 1n malignant obstruction and
1s somewhat vanable being usually above 2 mg The quantiative
determination of excreted urobilinogen 15 partscularly mmportant
1n cases of obstructive jaundice as such small amounts can rarely
be deternuned qualitatively especially s the presence of biliru
bnurna

In patients with complete obstruction resulting from malignancy
urobihnogen 1s absent from the unne even in the presence of sec
ondary liver damage because no bile enters the duodenum A tem
porary rehef of obstruction may occur 1n rare cases of carcinoma
of the ampulla of Vater when part of the necrouc tissue sloughs
off periodically permutting the escape of bile thus leading to the
appearince of small amounts of urobilinogen 1n the stool and feces
In such cises occult blood will also probably be found in the stool
or m duodenal drainage

In malignant disease incomplete biliary obstruction 1s encoun
tered mn Jess than 10 per cent of cases In addition to temporary
relief of obstruction by slough of necrouic tumor tissue this group
includes mnute carcinomas of the ampulla of Vater or common
duct and polypoid tumors Reference has already been made to the
fact that the mntensity of jaundice 1s not determined solely by the
obstructive factor Decreased bilirubtn formation or diminution 1ft
the rate of blood destruction following blood loss results i 1 de
crease of icterus even though the biliary obstruction miy remaint
complete Occasionally wt the continued absence of urobibinogen
from urine and feces 1 pattents with malignant obstruction clinical
jaundice may paradoxically enough become lighter and the icterus
index may drop shightly This may be due to (1) progressive anemid
usually occurring in patients with malignancy (2) variaton the
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rate of destruction of red blood cells and (g) decreased erythrocyte
fragility which seems to occur 1n these conditions On the other
hand sudden increse 1 the intensity of jaundice 1n these patients
may be caused by some superimposed toxic factor or secondary
extensive liver damage In some cases of parenchymatous jaundice
urobilinogen 1s found m matkedly increased amounts 1n the urine
while the stool content of urobilinogen 1s very low This may be
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due to 1ssociated biliary tract 1nfection or to severe mmpatrment
of hver function with regard to the ability of converting urobilin
ogen backh into bilirubin The latter possibility would make the
dispanity between the quantity of urinary and fecal urobilinogen

an important diagnostic factor of Iner damage
Urobilinogen 1s found m the feces 1 large amounts i hemo
lync jaundice 1nd quite out of proportion to the amounts 1n the
unmne although in the urne 1t may also be significantly increased
The same finding 15 observed tn hemolytic sepnccmms and m some
cases of hepatitis d with 1 Fecil uro
15 ly hugher 1n hemoly dice with marked
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anema or during hemolytic crisis although there 1s no strict corre
lation Cases of hemolytic icterus are encountered with marked
mncrease m fecal urobiinogen but with a normal amount n the
unne as long as the liver function remuns undisturbed Such pa
tients may have marked anemia but relattvely little or even no
Jaundice In general 1t may be stated that the more anemua the
less jaundice and urobihnuna and vice versa However the imme
drate period of hemolytic crises constitutes an exception to this

The extenstve nvestigations of Watson furmish the most com
plete and exact information regarding the excreton of unnary
and fecal urobilinogen 1n health and disease However from 2
practical potnt of view there 15 an objection to his method of
urobtlinogen determination on the feces because 4 day specimens
of stool often cannot be obtained owng to 1llness and hmited diet

The urobilinogen content of the stool in health vanes widely
from day to day The normal range 1s 40 to 280 mg 1n 24 hours
usnally 100 to 200 mg Urtnary urobtlinogen varies within much
narrower limits the range bemg between o and 4 mg a day usually
op to 15 mg The value for the feces 1s an average for a 4 day
pertod whereas that for the urme 1s for 24 hours

‘Watson gives the following values for fecal and urinary urobthn
ogen 1n the different types of jaundice

In hemolytic 1cterus fecal urobilinogen ranges from 300 to 4000
mg per day usually 600 to 2000 mg while urinary urobilinogen
varies from 1 o to 200 mg per day usually 50 to 300 mg

In carcnoma of the bihiary tract (the man hepatic ducts the
common bile duct or the ampulla of Vater) there 15 complete bilary
obstruction 1 go per cent of the cases and fecal urobilmogen 1s
less than 5 mg while the urinary urobilinogen 1s less than o 5 mg
per day

In common duct stone where mncomplete biliary obstruction 1s
present n about go per cent of the cases the fecal urobilinogen
varies from 70 to oo mg and the urinary urobilinogen from o
to 50 mg per day With rapudly dimnshing Jaundice following
spontaneous rehief of obstruction large amounts may be encoun
tered for a short period With low grade obstruction the amoun]t
may be within the normal range An 1mpacted stone does not al
ways result 1 complete occlusion and conversely the swne] (:r
stones may be entirely loose mn the duct the reason for complete
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obstruction mot bewng apparent The amount of ursnary urobihin
ogen will depend on (1) the duration of biliary occluston, which
1s the determmng factor i deselopment of hilary or obstructive
carrhosts, (2) the presence or absence of cholangstis, and (3) the de
gree of obstrucnon Small amounts of unnary urobihnogen mnd
cate hepatic functional smparment if bug small amounts ave pres
ent sn the feces This 15 true 1 any case of jaundice, whatever the
cause

In postoperaise Of bemign stricture, where, m the majonty of
snstances the obstruction 15 sacomplete but at the same tume com
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plete obstruction s encountered more frequently than wuh a com
mon duct stone, the fecal urobilinogen ranges from o o 300 m;
and the utinary urobilinogen from o to o mg per day

In parenchymatous jaundice, the fecal urobilinogen varies from
© to 1000 mg per day, usually 10 to 300 mg, and the unnary uro
bihinegen from o to 300 mg, usutlly 0 5 to 100 mg

o
S

Grossly acholic feces may contain from 16 to 15 mg of urobilinogen per
day correspondingly, a twenty four hour nnpe sample may exhibit a
negative qualitatrye Ebtlich reaction, and yet by the quantitative method
as much as 15 mg per day may be detected During the third or receding
stage of acute hey bilinogen vsually reappears in the utine 12
Iarge amounts Serial quantitanive tests are of much value at this pont,
some may often reveal the first evidence of beginning 1mprovement—
that 15, the re establishment of bile flow to the smtestine. {Watson]

DETERMINATION oF Binr Savrs

The quanutative methods for determmations of bile salts are
both very difficult and inadequite and therefore are not ampor
tane 1 the differential diagnosis

Trsts oF Liver Funcrion anp Acmivity oF LiIVER DISEASE

These procedures are particularly helpful 1 detecting subchimeal
or confimmng chneally obvious liver damage without jaundice or
n the stage of latent 1cterus Once chinical jaundice has become
established, mny of these tests are of o value at all, whereas a few
still can be used to some advantage i the differential diagnosis

/ Tests oF THE ExcreTory CArACITY OF THE LIVER

Bilirubin Excretion Test This test probes the capacty of the
liver to excrete 1nto the bile a normal constituent of the blood The
mjection of bilirubin as a means of testing hepatic function, first
ntroduced in Germany 1n 1927, was developed 1n this country by
Harrop and Barron The value of this test as a measure of the
excretory function of the lver has been well established, and 3t
seems to be a very sensitive detesnunation It 1s based on faly
strong evidence that the injected bilirubin 15 not stored, but ex
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creted by the liver 1 to 15 mg of bilirubin per Kg of body
weight 15 myjected intravenously and the amount remaining 1n the
blood 1 4 hours 1s used as an mdex of liver functton In health
the blood 1s completely or nearly completely cleared by the end of
ths period It 1s obvious that the test cannot be applied 1n cases of
climcal jaundice as under these c hyperbihr
already present as a result of disease tesufies to the evidence sought
by this test The only reason for mentioning 1t here 1s that 1t constt
tutes a very sensitive test of liver function frequently giving post
tive results when other tests fail to reveal hepatic impairment

Bromsulphthalein Test This procedure tests the capacity of
the reticulo endotheltal system of the liver (Kupffer cells) to fix a
foreign dye Phenol hthalemn sodmum sulph was 10
troduced as a test of liver funcuon 1n 1925 The test 1s dependent
upon the fact that in health this dye 1s almost entirely excreted
by the liver mto the bile while m the presence of hepatic dysfunc
tion there 1s delay 1 1ts removal from the blood stream The
amount of the dye present in the blood 1s determined at ntervals
after 1ts ntravenous injection This procedure tests the capacity of
the reticulo-endothelial system (Kupffer cells) to remove the dye
from the arculation and the capacity of parenchymal lver cells
to excrete 1t into the bile The two functions can be readily sepa
rated in man By the improved method 5 mg of dye per Kg of
body weight 1s mjected This 1s a more satisfactory dose than 2
mg used by some workers since it requires the performance of the
maximal amount of work the Iiver can handle 1n a short time The
removal from the blood stream takes place rapidly 85 to g5 per
cent 1n 5 minutes while the excretion in the hile takes several
hours The test serves as a useful index of hver damage m the
absence of hiliary obstruction for m early bile stasis due to occlu
ston of the common bile duct the excretion of the dye 1nto the bile
may be delayed while the other function of its removal from the
blood stream may still proceed at a normal pace However the au
thor has found 1t useful in some cases of common duct stone with
mncomplete obstruction of short duration for under the circum
stances should normal values be obtamed they aid matenally
arriving at the correct diagnosis

The relacron between the retention of dye 1n the blood and the
histological changes in the liver appears to have been well estab
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plete obstruction 15 encountered more frequently than with a com
mon duct stone the fecal urobihnogen ranges from o to 400 mg
and the urinary urobthinogen from o to 50 mg per day

In parenchymatous jaundice the fecal nrobilinogen vares from
0 ta 1000 mg per day usually 10 to 300 mg aud the uninary wo
bilinogen from o to goo mg uwsually o5 to 100 Mg

Grossly achalic feces may contan from 10 to 15 mg of urabilinogen per
day correspondingly a twenty four hour urime sample may exhibit 2
negative qualiative Ehrlich reaction and yet by the quantitative method
as much as 13 my per day may be detected During the third or receding
stage of acute hepatitss urobihinogen usually reappears s the urme in
large amounts Senial quantitative tests are of much valve at this pomt
same may often reveal the first evidence of begming wnprovement--
that 15 the re-establishment of bile flow to the sntestme {Watson]

DeTeRMINATION OF BiLe SaLts

The tive kods for deter wans of bile salts are

1

both very difficult and mmadequate and therefore are not ampor
tant 10 the differential diagnosis

Tests oF Livir Funcrion anp Acmivity or Liver Disgase

These procedures are piticularly helpful i detecting subclincal
or confirming chmeally obvious liver damage without jaundice or
1 the stage of latent icterus Once chmcal jaundice has become
established many of these tests are of na value at all whereas a few
still can be used to some ad ge 1n the d il di

/ Tests or THE Excrerory Caracity OF THE LIVER

Bihrubin Excretion Test This test probes the capaaty of the
Inver to excrete 1o the bile a normal constituent of the blood The
myection of bihrubin as a means of tesung hepatic function first
sntroduced 1n Germany wm g2y was developed 1 this countsy by
Harrop and Barron The value of this test as a measure of the
excretory function of the lner has been well established and 1t
seems to be a very sensitive determimation It 3$ hased on fairly
strong evidence that the injected bilsrubin 1s not stored, but ex
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creted by the liver 1 to 15 mg of bilirubin per Kg of body
weight 1s mjected intravenously and the amount remaining m the
blood 1 4 hours 1s used as an mdex of liver function In health
the blood 1s completely or neatly completely cleared by the end of
this period It 1s obvious that the test cannot be applied 1n cases of
chimcal jaundice as under these hyperbilir
already present as a result of disease testifies to the evidence sought
by thus test The only reason for mentioning 1t here 15 that 1t constt
tutes a very sensitive test of liver function frequently giving post
tive resulis when other tests fail to reveal hepatic impairment

Bromsulphthalein Test This procedure tests the capacity of
the reticulo endothelial system of the lver (hupffer cells) to fix a
foreign dye Phenoltetrat hthalemn sodium sulph was 10
troduced as a test of liver function 1n 1925 The test 1s dependent
upon the fact that in health this dye 15 almost entirely excreted
by the liver into the bile while tn the presence of hepatic dysfunc
tion there 1s delay 1 s removal from the blood stream The
amount of the dye present 1n the blood 1s determined at intervals
after 1ts mtravenous injection This procedure tests the capaaty of
the reticulo endotheltal system (Kupffer cells) to remove the dye
from the crculation and the capacity of parenchymal lLiver cells
to excrete 1t wto the bile The two functions can be readily sepa
rated 1n man By the improved method 5 mg of dye per hg of
body weight 15 injected This 1s a more satisfactory dose than 2
mg used by some workers since 1t requires the performance of the
maximal amount of work the liver can handle 1n a short time The
removal from the blood stream takes place rapidly 85 to g5 per
cent 1in 5 mnutes while the excretion 1n the bile takes several
hours The test serves as a useful index of hver damage m the
ahsence of bihary obstruction for in early bile stasis due to occlu
sion of the common bile duct the excretion of the dye into the bile
may be delayed while the other function of its removal from the
blood stream may still proceed at a normal pace However the an
thor has found 1t useful 1n some cases of common duct stone with
incomplete obstruction of short duration for under the circum
stances should normal values be obtained they aid matenally in
arrving at the correct dragnosis

The relation between the retention of dye 1n the blood and the
histologreal changes 1n the liver appears to have been well estab
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plete obstruction 15 encountered more frequently than with a com
mon duct stone, the fecal urobilinogen ranges from o to 300 mg
and the urinary urobilmogen from o to go mg per day

In parenchymatous jaundice, the fecal urobilnogen vanes from
0 to 1000 mg per day, usually 10 to 300 mg, and the unnary uro
bilinogen from o to goo mg usually o 5 to 100 mg

Grossly acholic feces may contain from 10 t0 15 mg of urobilinogen per
day correspondingly, a twenty four hour urine sample may exhibit a
negative qualitative Ehrlich reaction and yet by the quantitative method
as much as 15 mg per day may be detected During the third or receding
stage of acute hepanus, urobihnogen usually reappears 1n the urme in
large amounts Serial quantitative tests are of much value at this pont
some may often reveal the first evidence of beginning improvement—
that 15, the re-establishment of bile flow to the intestine [Watson]

DETERMINATION OF BILE SALTS

The quantitative methods for determunations of bile salis are
both very difficult and nadequate and therefore are not impor
tant 1n the differential diagnosis

Tests oF Livir FUNCTION AND AcTiviTY OF LIVER DISEASE

These procedures are particularly helpful in detecting subclineal
or confirmtng climcally obvious hiver damage without jaundice or
1 the stage of latent cterus Once climcal jaundice has become
established many of these tests are of no value at all, whereas a few
still can be used to some advantage in the differential diagnosis

/ Trests oF THE EXCRETORY CAPACITY OF THE LIVER

Bilirubin Excretion Test This test probes the capacty of the
liver to excrete mnto the bile 2 normal constituent of the blood The
mjection of bilirubin as 2 means of testing hepatc function first
troduced 1n Germany 1 1927 was developed n this country by
Harrop and Barron The value of this test as a measurc of the
excretory function of the ler has been well established, and 1t
seems 1o be a very semsitive determination It 15 based on fauly
strong evidence that the injected bilirubin 1s not stored but ex
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creted by the lser 1 to 15 mg of bihrubm per Kg of body
weght 15 njected mtravenously and the amount remamung i the
blood 1 4 hours 1s used as an mdex of hver function In heattlr,
the blood 15 pl or nearly letety cleated by the end of
this penod Tt 15 obvious that the test cannot be applied i cases of
clinical jaundice as under these aircumstances hyperbilinabineria
already present as a result of disease testifies to the evidence sought
by this test The only reason for mentioning 1t here 15 that 1t consty
tutes a very sensitive test of fiver functton frequently guang post
nve resuits when other tests fuil to reveal hepatic ympatrtment

Bromsulphthalesn Test This procedure tests the capaty of
the reticnlo endothelial s)smn of the hver (Kupfier cells) to fix a
foretgn dye Phenol phibalein sodim sulp was m
roduced as 1 test of Jiver function m 1925 The test 13 dependent
upon the fact that i health this dye 35 almost entirely excreted
by the liver anto the bile while 1 the presence of hepate dystunc
non there 15 delay in sts removal from the blood stream The
amount of the dye present 1 the blood 1s deterrned at intervals
after 1ts ntravepous injection This procedure tests the capacity of
the renclo-endothebal system (Kupfier cells) 10 remove the dye
from the arculanon and the capacity of parenchymal hver cells
1o excrete 1 into the bile The two functions can be readly sepa
rated i man By the improved method 5 mg of dye per kg of
body weight 15 mmjected This 15 2 more sausfactory dose than 2
mg used by some workers since i requires the performance of the
maximal amount of nerk the lner can handle in a short tume The
removal from the blood stream takes place rapadly, 85 to g5 per
cent 1 5 mnutes while the excrenon in the Iale takes several
hours The test serves as 2 useful wdex of hver damage in the
absence of bilary obstruction for i early hile stasis due to acchu
sion of the common bile duct the excretion of the dye 1nto the hile
may be delayed while the other funcuon of s removal from the
blood stream may sull proceed ar a normal pace Honever the au
thor has found 1t useful 1 some cases of common duct stone with
wcemplete obstruction of short duration for, under the circum
stances should normal values be obtuned they md maersally
arrivang at the correct diagnosis

The relauion betueen the retention 6f dye 1n the blood and the
lstodogical changes i the ner appears to have been well est1b-
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Iished Its greatest value 1s n the diagnosis of liver disease i pa
tients without hyperbilirubimemma for when Jaundice 1s present
the test merely shows the impairment already indicated by retention
of bilirubm and thus furmshes no additional information More
over there 15 difficulty in determining accurately the degree of re
tention 1n highly ictenc serum The test does not give seliable
results 1n cases of chnical cterus re 1n instances i which the
value of serum bilirubin 15 more than § or 6 mg per cent *

It must be remembered that the method of bromsulphthalein test
nwolves two factors the functional status of the liver with regard
to dye excretion and the functional integnity of the blood circulatory
system for the simple reason that the method includes the measure
ment of the dye remaming 1n the blood stream after a given nme
Thus 1n congestive farlure abnormal retention of the test substance
m the arculating blood may well be expected not only on the basts
of hepatocellular component but also because of the arculatory
factor Therefore the proper evaluation of results i the study of
liver disease must take into account the possible factor of deranged
arculatory dynamics In other words the performance of the test
1n pauents with hepatic disease occurming in the presence of co-
existent cardiovascnlar abpormalites requires 2 sunultaneous
appraisal of the latter (by means of the determination of the circu
lation time) with a view erther to ascertamn possible arculatory
factors 1n the retention of the dye or o establish the essentially
hepatic nawre of the dysfunction

Rose Bengal Test This 1s another dye test that yields results
stmudar to those wich bromsulphthalern It has the same hmutations
1n 1ts application to jaundiced cases particularly mn the obstructive
type Generally speaking n biliary obstruction the retention of the
dye will be observed i the presence or absence of hiver damage
However the test can be carried out n the presence of jaundice
or/and moderate hemolysts A spectroscopic method has been ap-
phed to the deternunation of rose bengal ‘Ten cc of a 1 per cent
solution of the dye 1n trple distilled water are mnjected sntra
ly At 2 8 and 16 alter the 1n
jection § cc of blood are collected from a vem 1 the other arm
Rose bengal 1s estimated n the sample by spectroscopic method A

*However w th the photoclectric method determimnat ons can be made accurately
On Icteric serums
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normaily functioning liver will remove o to 55 per cent of the
dye present at 2 minutes and 30 to g5 per cent at the end of 16
minutes Pt ization and the p of time mtervals
limt 1ts use clinically

Azorubin-S Test This procedure tests the capacity of the lwver
ceils to excrete a foreign dye 1nto the bile This 1s a dark red water
soluble substance that 15 nontoxic 1n the doses employed for drag
nostic procedures It 15 excreted by the liver to the extent of g5
per cent A dose of 4 cc of a 1 per cent solution 1s 1njected ntra
venously and 5 munutes later 40 cc of a 25 per cent solution of

15 ad ed through a duodenal tube Sam

ples of duodena\ contents are then collected at 2 munute wntervals
In health the dye appears with deep cherry red color n 315 to 30
minutes Its appearance 1s delayed 1n diseases of the liver It 1s one
of the few dye methods that directly test the excretory function
of the liver since 1t Tequures recovery of the dye from the duodenum
rather than its duappearance from the blood as in the case of rose
bengal or hromsuliphthalein The method also lends tself to a ssmul
taneous crystaliographic study of the bile

The test of course will give a negative result m the presence
of complete common-duct obstruction and variable results in both
lwver disease and mncomplete biliary occlusion depending upon the
degree of funcuonal mpairment of the hver and the patency of
mterhepatic and extrahepatic biliary passages It can hardly be re
garded as a procedure for differential diagnosts of jaundice although
1t 15 a valuable test of hiver function comparnng favorably with the
bromsulphthalemn test

Serum lesplmlase Test Serum phosphatase (alkaline) xs ;m en
zyme that | 1 hosphoric aad esters Lik g the |
1wn The 1ner may be an important source of this enzyme Akem
tons 1 the acuvity of the serum phosphatase have been found
in diseases of the hiver and bone Coexistent osseous disease must
therefore be excluded whenever the test 15 undertalen for the study
of jaundice

In hemolyuc scterus the plasma phosphatise s normal or shows
no significant mcrease while 1n parenchymatous jaundice 1t may be
etther norml or slightly increased The most marked elevation of
serum phosphatase appears to occur most frequently in extrahepatic
obstruction Unfortunately yather a wide range 13 obsenved 1n both
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hiver disease and gross obstruction so that there 1s sufficient over
lapping to make the test of doubtful usefulness in differentiating
between the two However, some workers feel that readings arz
sigmificantly higher 1n obstructive jaundice than hepatitis They
mamtamn that the test 15 of defimte value as a supplementary
aud to the clintcal differentiation between several types of Jaundice,
and of particular value 1n ruling out obstruction of the extrahepatic
bilary tract, an ymprobable cause of jaundice 1n patients with serum

~phosphatase less than 10 Bodanksy wmits per 100 ¢ In hepatns al
though the serum phosphatase may be elevated, 1n most nstances
the level of 10 units per cent 15 not reached (normal 1s 2 to 4
umits) although 1 some cases of liver damage (toxic hepatius)
higher readings than 10 umts per 100 cc may be encountered The
mncrease of the phosphatase level 1n jaundice 1s probably not en
tirely related to the obstructive factor

Tests oF METABOLIC AND DETOXIFYING FUNCTIONS
oF THE LIVER

Tests of Carbohydrate Metabolism

Galactose Tolerance Test The use of galactose for testing lLiver
function was mtroduced 1 1906 It 1s one of the sugar tolerance
tests employed to determimne deviations from the normal in the
hepatic function concerned with the metabolism of carbohydrates
It 15 based on the fact that galactose 15 metabolized exclusively by
the liver and independently of wnsulin This sugar 15 converted m
the hiver mto glycogen with greater difficulty than other carbohy
drates and therefore 1s considered to be better smted for diagnostic
purposes It 15 thought to be superior to levulose or glucose tolerance
tests because organs other than the liver play an mportant yole
mn their metabolism and because there 1s no renal threshold for
galactose In the performance of the test this carbohydrate may be
adminstered orally or intravenously, and exther the blood or the
urine tested after an terval for 1ts content of galactose When the
sugar 15 admimstered 1ntravenously, the test 15 spoken of as the
‘galactose clearance test” It 15 necessary that the presence or absence
of diabetes mellitus be known If the patient is also a diabetic, the
sugars must be separated in the urne by differential fermentation
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In the method of oral admimistration and urine testing the pa
tient recetves 11 a fasting state 40 gm - of galactose 1n 500 or 1000 cc
of water This amount 15 shghtly above what the normal person can
metabolize The unne 15 collected at mtervals of o minutes for
4 hours Normally less than 3 gm of sugar 13 recovered 1n the urine
1f sugar 1s recovered in greater amounts the result 15 interpreted
as indicative of her dysfunction or at least of impairment of
function of that particular phase of carbohydrate metabolism It
should be recalled that 1n the presence of renal insufficiency a false
negauve test may be obtaned

Some investigators believe that the test 1s of more value 1n the
visibly jaundiced patients than 1n the absence of tcterus It 1s thought
to be helpful n the differential diagnosis of early obstructive jaun
dice and parenchymal liver disease In early extrahepatic obstruc
tion the test 1s negative for secondary hepatic damage of significant
degree has not had tume to develop In acute hepatitis positive Te
sults may be obtained early—less than two weeks The duration of
jaundice 15 an mmportant factor m the apprawal of results as the
test 15 of questionable differential value after icterus has persisted
for several weeks a period sufficient to allow for secondary hiver
damage The procedure has been found to yield posiive results
m g2 1o 46 per cent of patients with surgical obstructive jaun
dice 1n whom the obstruction has persisted for a sufficient length
of ume to njure the hepatic parenchyma In another series of cases
posiive Teactions were obtained 1n 5o per cent of patients with
ntrahepatc disease while only one positive test was found 1n the
12 suffening from obstructive jaundice In obstructive cases the test
may become posstive at the end of 2 weeks Thus winle the results
may be mildly posttive mn as much as 50 per cent of cases of malig
nant obstruction and in about 25 per cent of cases of obstruction
due to stone or cieatricial structure normal values may at times be
obtained 1n parenchymatous jaundice Howeser 1t appears that the
test generally speaking 1s more frequently positive 1 k
lar jaundice than in cases of extrahepatic obstruction Thus 1t pos
sesses some himited value 1n the differential diagnosis One should
constantly keep 1n mind the fact that severe hepannis (or inflamma
tion of the ducts) secondary to extrahepatic obstruction 1all give a
positive test and may cause one to overlooh mechamical blockage of
the common bile duct A borderline positive test 1¢ the excretion
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of 3 or 4 gm 13 not to be considered as conclusive evidence that a
mechanical obstruction 1s not present

Because of variable and uncertain absorption from the 1ntestine
and the dependence of excretion of excess sugar an the renal state
of efficiency there 1s some question of the reliability of the oral
test To obviate this uncertainty an intravenous galactose test has
been devised One cc of 50 per cent galactose solution per Kg of body
weight 1s mjected 1ntravenously over a pertod of 5 minutes and the
blood 1s tested 75 minutes later In this pertod normal persons clear
the blood completely while patients with hepatitis retatn an average
of 45 mg per 100 cc and those with obstruction 14 mg per 100 cc
It 15 possible that this test 1s more sensitive than the oral one Thus
m one series of cases reported 81 per cent of pauents with hver
disease mamifested a plasma retention of more than 20 mg per cent
of galactose while 82 per cent of patients with mechameal obstruc
tive jaundice of shorter duration than 6 months showed retention
of less than 20 mg per cent The techmque of the mtravenous test 15
more 1mnvolved than that of the oral one requining three venipunc
tures As i the oral test the dufferentral value of the procedure 1s
reduced 1m cases of obstructive jaundice of long duration

Glucose Tolerance Test The role of the hver in carbohydrate
metabolism has been discussed 1n the chapter on physiology That
there may be hypoglycemia in severe hver damage 1s well estab
lished While galactose 1s now usually employed for testing the gly
cogemic function of the liver this test may occastonally be found
to be normal when the glucose tolerance test gives abnormal values
At uimes a faily charactenstic curve 15 found in liver disease 2
normal or low fasting blood sugar a rise above normal in the first and
second hours and a fall to hypoglycemic levels duning the third
fourth and fifth hours There 1s some evidence to the effect that
both hyper and hypoglycemia may under certain circumstances
have their ongin 1n a disturbed glycogeme function of the lver
Striking duifferences 1n results 1n various types of Jaundice have been
reported The dependence of the glucose tolerance curve on a multt
plicity of factors (pituitary adrenal thyroid pancreas fat and carbo
hydrate content of the diet etc) make this test of very limited
value and deprive 1t of any speafic diagnostic significance

Hippuric Aad Synthests Test The use of sodium benzoate a3 2
means of testing hiver functton was introduced m 1932 It 1nvolves
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a process of detoxification of benzoic acid used as a test substance
by conjugation with glycine which 1s synthesized 1n the liver The
tuppuric aad thus produced in the Inver 15 determined quantita
tively in the unne Since the body does not store glyane the amount
of luppuric acid that 1s recovered tests not only the capacity of the
liver to conjugate benzoic acid with glycine but also the power of
the hver to synthesize glyane The maximum amount of hippuric
acid that can be synthestzed by the liver 1s limited practically con
stant and independent of the exact amount of sodium benzote
1ngested—provided the test dose of benzoic acid given 1s 1n excess of
the liver s capacity to conmjugate 1t all with glyane within a fixed
pertod of time

The capaaty to form hippunc acid from benzowc acid 1s homted
by the available glyane In health about 15 gm 1s the maximum
amount of sodium benzoate the liver can convert into lippuric aad
per hour Peak production 1s obtamned by a dose of 4 gm of sodium
benzoate and cannot be raised by increasing this dose The simul
taneous admunistration of glyane mty matenally increase the
amount of lppurnic aad formed and excreted A decrease in the
amount of hippuric acid excreted after gving benzoic aad may
represent either reduced synthesis of glycine or reduced conjuga
uon of benzoic acid These two functions of the liver may be dis
tinguished The amount of hippuric acid eliminated mn the urme
may be estimated gravimetnically The use of the hippuric acid test
15 mvalid 1n the presence of renal msufficiency for then the renal
excretion of hippuric actd would be slower than the rate of 1ts
production thus giving 2 false positive result Since the excretion
may be diminished in renal disease the value of the test for liver
function may be enhanced by a determunation of the rate of renal
excretion of hippuric acid which normally averages about 3 5 gm
per hour

Benzoic acid 1s administered orally as sodium benzoate 1n the dose
of 4 to 6 gm The standard result for normal individuals 15 the
recovery of § to 35 gm of the test substance as hippuric aad 1n the
urine m 4 hours after 1ts ingestion The oral dose of 4 gm 15 more
satisfactory because while bemng sufficient to tax the capaaity of the
lver fully 1t 1s less hikely to canse vomiting than the 6 gm dose

‘The intravenous test 1s quite commonly employed and consists
1n the admuinustration of 1 5 gm benzoic acid 1n the form of sodium
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benzoate (177 gm ) mjected mto the vein 1n 20 cc of stenle water
In healthy mdwiduals about 5o per cent (07 to 095 gm) 15 re
covered 1n the urne as hippuric aaid 1n 1 hour

The procedure 1s applicable to both jaundiced and non Jaundiced
patients Severe hepatic damage may be assumed 1f on oral test the
4 hour hippuricacid elimination 1s reduced to 1 5 gm or less or
with the mntravenous test to 07 gm or less in 1 hour The ntra
venous test 1s more sensttive than the oral one and yields 8 per
cent more positive results in identical cases It tests the maximum
amount of work the liver can perform 1n 3 comparatively short
period whereas the oral test allows 4 hours for the shightly im
paired hiver to catch up with the amount of work a normal organ
can probably perform in a considerably shorter time Also the
uncertainty of intestinal absorption 1s elimimated the intravenous
admnistration insures accurate dosage and requires 2 smaller
amount of benzotc actd Moreover the patient may not be mn the
position to ngest and retain the test substance

At times the amount of hippuric acid excreted may be consid
erably 1n excess of the amount of the test dose administered (217 to
166 per cent of normal) The significance of ths finding 1s not clear
The apparent excessive excretion of fuppuric acid may be due to
the excretion of sodium benzoate 1tself which contammates the pre
apitate and thus sumulates a falsely high level Or it may sigmfy
a manifestation of hyper wrritability of the hver n early hepatic
damage

Although 1t 15 a fairly sensitive test of Itver function there has
been 1aff e of of about 3ts value as a diag
nostic aid 1 the differential diagnosis of icterus It may not help
maternally 1n disungushung obstructive from hepatocellular jaun
dice particularly when the former condition has been present for
two weeks or longer In Moser s series less than o % gm of hippuric
acxd was excreted 1n the following conditions acute hepatitis portal
cirrhosis extensive metastases to the Liver post cholecystectomy with
assoctated hepatitis and late pregnancy between o7 and 10 gm
was excreted 1n post cholecystectomy cases acute cholecystitis sub
siding acute hepatiis and congestive heart failure (with urez
clearance of 43 per cent factor of renal msufficiency or pre rental

derabl.

azotemua)



TESTS OF METABOLIC AND DETOXIFYING FUNCTIONS OF LIVER 83

In the absence of mmpaired remal function the travenous
hippuricacid test can be used to evaluate the extent of hepatic
suffictency

Amino Aad Tolerance Test In expenmental antmals with dam
aged livers there 15 a retention of plasma amino acids after the intra
venous njectton of casein hydrolysate Thus appears to represent a
delay mn the hepatic f of In child with
arrhosis of the hver sumilar plasma retentton of mjected amino
acids has been observed Such retention does not occur in severe
Kidney disease with impaired renal function for deamimization pro
ceeds 1 a normal fashion In pauients with liver disease there 1s
delay 1n clearing the plasma of amuno acids and there 1s farlure of
the normal increase i urinary urez and ammonta excretion fol
lowing the imnjection of these acids since urea and ammoma repre
sent normal products of deaminzation of amine aads by the hver
The mjection of ammo acids therefore seems to provide a method
for evaluating the dearmnizing capacity of the liver Spontaneous
hyperamno actdemta 15 an extremely rare but important mamfesta
uon of serious hiver damage and 15 observed only on rate occasions

A related topic 1s the presence of leucine and tyrosine crystals in
the urine of patients The chmcal nadence of tyrosinuria was
analyzed 1n one series of 76 patients with jaundice It was demon
strable 1 approximately a third of the 46 cases and the ncidence
was hughest 1n acute and subacute liver necrosts (67 per cent) It s
1mportant to note that 1t was also found in approximately 25 per
cent of cases of common duct stone and infections of the biliary
tract and therefore cannot be used as an absolute criterson 1n the
differential diagnosis of jaundice Approximately go per cent of
patients with neoplastic disease of the liver gall bladder and bile
passages also present this finding Tyrostnunia 1s far from being of
constant occurrence even in the presence of subacute hiver necrosis
and hepatic coma If marked however 1t 1s a valuable sign of liver
damage It 1s ct d by the foll g features of pathologic
and chinical ficance (1) massive ty 12 occurs
m acute diffuse liver necrosis (2) mtermittent tyrosinuria corre
sponds to cycles of liver necrosis (3} jaundice may protve fatal despite
the absence of tyrosinuria and recovery may take place i patients
who exhibit intermittent mimimal to moderate tyrosinuria How
ever thed 10n of massive ty 12 10 even a casual spect
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men 1s very strong evidence 1nt favor of a diagnoss of acute liver
atrophy In no other arc es does d. gration of liver
tissue proceed at a rate which permits the excretion of such masstve
amounts of this single ammo-acid This finding 1mplies diffuse and
continuous autolysis of hiver tissue*

Tyrosmnuria may appear 1n the absence of a fundamental dis
turbance of amino actd metabolism 1 the lver and therefore may
be of twofold origmt (1) farlure of deammuzation by the hver, (2)
as a result of autolysis of Itver tissue

The morphology of authentic tyrosme crystals and leucine bodies
1s variable The crystallographic method of demonstrating tyrosine
mn the urine 1s difficult of performance To obviate false positive
results a tyrosinate method for the demonstration of tyrostne crystals
n the urine has been devised This method has mcreased not only
the accuracy of the finding but also the frequency of 1ts demonstra
tion In addition, a quantitative estimation has been thus made
possible

Plasma Cholesterol Partition Cholesterol occurs mn the plasma
the free form as a sterol and combmned with fatty acid as ester Free
cholesterol 1s a normal constituent of bile There 15 evidence mdt
cating that the lver possesses the power of removing cholesterol
from the blood and storing 1t, and that esterfication of cholesterol
with fatty acids 1s accomplished 1n the liver Thus the liver appears
to have an 1mportant influence on the control of the blood choles
terol concentration as well as on the proportion of the free to the
estennfied form However the level of cholesterol in the blood 15
also known to be definitely influenced by thyroid activity among
other factors (1t 1s low 1n thyrotoxicoss and elevated n hypothy

roidism)
A disturbed cholesterol prcture has been found to parallel other

functional disturbances 1n the liver, as, for instance, 1n obstructive
jaundice where the total cholestexol may be elevated Undér these
circumstances hypercholesterolemia appears to result 1n an increase
1n the free cholesterol without a concommutant rise in the ester frac
tion According to some reports however, the increase 1s the result
of increments in both fractions Some claum that hypercholestero
lemua parallels the degree of hyperbilirubinemia while others dis
pute such relationship Thus divergence of apumon may be due to a
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number of factors, such as attempts to compare results of analysis of
whole blood, serum and plasma use of different technical pro-
cedures, failure to realize the wide range, which renders interpreta
tion difficult, of normal concentratton of total cholesterof, failure
to recognize the narrow range of variation of the normal ratio of
free cholesterol to total and failure to recognize the nonspectfic
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I = CHOLESTEROL ESTERS
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Fi6 12 Schemauc drawing showing the relation between free and esterified cholesterol
am 10rmal persons «nd pitients with liver d sease From F Stegmann H Popper and
K A Meyer Courtesyof J 4 M 4
contribution of various physiologic and pathologic factors to the

effect on the plasma cholesterol level

The total plasma cholesterol remains normal or dimimished 1n
acute hepatttis At the same time, the ratio of ester fraction to total
cholesterol 15 reduced, at umes markedly The ester cholésterol may
practically disappear from the blood i severe liver damage. Tlus
1s understandable as long as estenification 1s assumed to take place
1n the Iner Chol 1 esters disapy from 1 liver ussue,
wmplying inhibition of cholesterol esterase (responstble for esterifica
tion) by the products of autolysis and necrosis A persistently low
ester cholesterol level has serious prognostic sigmificance, whereas
a nising ester level prrallels chimcal ymprovement In obstructive
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Jaundice of long duration with secondary cholangitis and bilary
exrrhons the cholesterol content of the plasma may not nise abase
normal for hepatic dysfunction has an effect on blood chalestesal
n the appostte direction to that exerted by conditons 1n uncom
plicated obstructive jaundice

Hypocholesterolemia found 1 some patients with hepatic disease
1s often accompansed by marked anemia a febrle course and fail
ng nuinton Thus great care must be exercised 1n ascribing to the
hiver the sole role 1n influencing blood cholestero! level mn disease
Since factots other than hepatic functional dssturbance may mfly
ence the total cholesterol and the ester fraction 1t 15 unwise ©
regard the cholesteral partstion necessartly as a Iiver function test
The wide range m variation of the total cholesterol concentration of
the blood i health and disease (thyrotoxicosss myxedema nephro
sis etc) himts the usefulness of this test n differencial diagnosis
Moreover the freecholesterol level may be elevated 1n both ob
structive and hepatocetiular jaundice Except for mstances m whick
the ester fraction 15 definitely depressed or present merely 1n traces
ndicatmg severe liver damage 1solated determimations have httle
value but gerial readings may be helpful the trend of values espe
crally m relation to bilirubinemia affers some aid mn the differential
diagnosts Fhe prognosss 55 extremely grave if free and ester frac
tions are both constantly depressed as they are 1 some cases of
acute and severe hiver damage

The normal 1otal cholesterol varies bemween 1zo and 230 mg per
100 ¢ of plasma depending on the method employed while the
ester partition 10 health vanes between 5o to yo per cent of the
total
“The laboratory technigue snvohed in the estumatton of free and
ester chol I requires € derable experience and shall

Plasma Prothromlun Level The prothrombm tune should be
determined 1 all cwes of Jaundice Such a determination has both
a 1c and prog ficance It also serves as a gmde 10

thernapy
Blood clotting depends upon prothrombin which the Iner forms

from vitamun k. Hypop’ with ele 1 of prothrom
bin time may be due to 1 deficient mtake defictent <bsorption or
deficient utihzanon of vitamn A Deficency of wmtake 1s seldom 2
factor 1 Joundiced patients As vitamn K 1s fat soluble the pres
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ence of bile saits 1 the mntestinal tract 1s essental for its absorption
Therefore 1 obstructive jaundice the absorption 15 deficient and
hypoprothrombinemsa 15 common  Unless proper therapy 15 mstr
tuted to correct this defect troublesame hemorrhage amy complh
cate surpical intertention

Hypoprothrombinenya also oceurs m parenchymitous jaundice,
for althongh the vitamun 1s absorbed the damaﬂed hver 15 unablc
to utilize 1t properly for prodi of prot In
obstruction ¢the defect can be mrrected by oral admlmstmtmn of
vtammn K wath bile salts winch msure us absorption Suil better
1s the parenteral admmstration of 2 mg of menadione which rasses
the plasma prothrombin 10 per cent or more wm 24 hours In severe
liver damage vitaoun therapy may prove o be of hutle or no avant
Thus distinction senves as a basis for 2 huner function test m those
cases of dice wn which hypoprott b i3 known to be
present The prothrombin time gives an index of hepanc insuffi
ctency and reveals a bleeding tendency When the prothrombin
level falls helow g0 per cemt of normal bleeding 18 very likely to
occur chiely from mucous membranes at operation or from
wounds pestoperatis ely

The fasture of prothrombun response to vitamun k therapy when
absorption of the vitanun 15 assured by the vse of bile salts can be
interpreted to signify an impurment of liver function There 1
some response to vitamin k sf iver damage 15 not severe Thus the
fack of proper response may serve as an index of hepatic funcuonal
xmpmrmem The value of this finding has been stressed 1 the dif

of I Hular wnd obstructive Jaundice

If the prothrombin )eml 15 amtally found te be within 1 Jow
range {as deternuned on two successive days with the results on
both tests agreeng within § per cem) 2 mg of menadione are

d ntr 1y nd d are mude wihm
24 48 and 72 hours ter m admirustration I there 15 less than 10
Per cent e 1n § fepae disease 13

more than hLdy For example a paundiced patient who fals to
respond with 1 considerable sncrease in blood prethroming to wtra
senous mjection of 2 mg of memidione repeated an 24 hours
would not be operued upon as icterns would presumably be due
0 hiser disease and not to obstruction In this test as 15 the case
with other hborttory procedures borderhine results tre difficult 1o
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interpret The dufferential response to viarmn h 18 not absolute
for pattents with severe parenchymatous jaundice have been en
vountered who showed good response to vitamw k. On the ather
hand there are many cases of obstructive Jaundice m which the
extrahepatic ohtruction 15 complicated by secondasy hiver disease
and m such nstances subnormal response to viammn h occurs,
Patients with obstructiie jaundice who develop cholangitis also show
2 poor response Poor tesponse to vitamin K 10 a jaundiced patient
with a febule course cannot be considered as of diagnostic value

For the performance of the prothrombin tme test 3t 15 requised
that a relatively Jov prothrombim level be present that the patient
be eating reasomably well (often a handicap w2 prolonged and
serious illness) and that the subyect studied be alebrile These con
siderattons ltmt the decastveness of the test i the differential diag
nosts Moreover the plasma prothrombin s not consistently ab-
normal 1 hepatocellular yaundice this also limits the usefulness
of the test Only sbout 50 per cent of patients with parenchymatous
wcterus extubit tmtial by popsothrombimemsa Sull another compl
cation 15 the fact that hypeprothrombinemia of healing mntrahepatic
disease responds 1o vitarmn b therapy smularlv to that of uncom
plicated exwrahepatic abstruciion

There are two different techniques for determynatson of prothrom
bin time The twostage method 1s more sensitive and guves more
relable prothrombun Jevels but the techmcal difficulties of ths sest
preclude 1ts general adoption as a laboratory procedure for clmeal
chagnosts The ome stage techmgue does not measure the quantity of
prothrombun alone since 1t 13 the andex of several varmble factors
such as the amount of prothrombmn the rate of comersion of pro-
thrombun to thrambin and the reaction of thrombun with fibrnogen
to form the blood clot However 1t 1s an excellent practical meas
wre for determmnation of hemorrhagic tendenaies Aserage normal
prothrombin ume by the one stage method 35 approxamately 20
seconds Prothrombin tume ever 3o seconds 1s abnormal

Alterations i Plasma Protems The fupction of the hser m ve
the discussion of

generauon of pla 1ms jeas mentl

physiology 1n dr lser certa tne and quals
tattve changes i proteins proteifiemia 15
Lnown to exist n ¢ hepatic cute hepatitis

v uon aff & album & results  a
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reversal of the albumin/globulin ratio At the same time the value
for globulin may be increased In advanced chronic hepatic disease
albumin/globulin ratios as low as o g have been observed (The pro
tein content of the serum 1n health 1s from 6 to 8 gm per 100 cc
with the albumm/globulin ratto about 2 1) The decrease m
the concentration of albumun 1s apparently caused by the hivers
failure to produce 1t and 1s independent of deficient intake absorp
tion or loss (in ascitic flud) Thas point of view 1s supported by the
evidence that albumun 1s less readily formed than globulin and that
albumin and not globulin 1s reduced The hypoalbuminemia pro
duces a lowered colloid osmotic pressure of the blood and 1s 2
factor 1n the formation of ascites and edema which often occur 1n
chromic and acute diseases of the hver Although hypoalbuminemia
1 frequently encountered m Liver disease there are many patients
patticularly those 1n whom the condition 1s of relatively short dura
tion whose values for total protein are normal and rarely even
increased because while the albumin fraction 1s only shightly de
creased the globulin 1s increased appreciably The reason for globu
lin ncrease 1n hiver disease 13 not entirely clear It occuts m many
other conditions such as muluple myeloma tuberculosis etc

The changes described above often are not recognized until late
1n the disease 1f however the electrophoretic pattern of the plasma
proteins 1s determined the changes may be discovered earlier The
1ncrease 1 globulin occurs primanly i the gamma globulin fraction
which may reach 40 per cent of the total protein partition In
obstructave jaundice the gamma globulin 1s less profoundly altered

Flocculation Tests

In liver disease it often becomes posstble under certan condi
tions to obtain a flocculation of plasma proteins This has been
known for a Jong ime but the mechamsm of the reaction has been
established only recently the reaction becomes positive when
gammn globulin 1s mcreased These tests do not really constitute
measurements of hepauc funcuion They are rather sensitive 1ndi
cators of qualitative changes 1n the plasmn proteins Therefore they
may also become positise 1n other conditions assocrated with m
crease 1n gammn globulin Included among such flocculation tests
are the Thata Ara colloidal gold and the cephahin.cholesterol floc
culation reactions
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Takata Ara Test This laboratory procedure was first described n
1925 as a new colloidal flurd reaction that was originally employed
i an attempt to distinguish between lobar and broncho prenmonia
The precipitation or flocculation was thought by the onginators of
this test to be caused by a change 1n the proteins brought about
primanily by an imcrease of serum globulins Smnce serum globulin
15 also mcreased n liver disease the test was subsequently adopted
m this condition The results are most frequently positive m ar
rhosis and acute yellow atrophy W henever there 15 a marked reversal
n alburmn/globulin ratio the test may become positive It 1s not
hypoprotemnemia per se but the mcrease 1n the globulin fracton
that 1s responsible for the positive reaction Doubts exist about its
speafiaty While frequently posiive 1n advanced arrhosss 1t 1s
frequently negative 1n the early stage when a positive result would
be most valuable It seems that the Takata Ara reaction 1s not a
speaific test of hiver function and does not actwally afford a means
of distingutshing between hepatocellular and obstructive jaundtce
However 1t gives positive readings 1n a high percentage of patients
with acute and chronic hepatitis and when repeated at ntenials
may serve as a measure of the progress of the dsease

Sersal diluttons of the serum are treated 1n a series of small test
tubes with measured volumes of sodrum carbonate and mercuric
chlortde solution The flocculation 1n each tube 1s reported as o
+ 4+ +4-++ and ++++ depending on the presence or ab
sence of flocculation and 1ts degree An unequivocally positive reac
t0n 1s that in which there 1s ++-+ flocculation n two adjoimng
tubes with at least +++ flocculation 1n the neighboring tube on
each side (for example 003444421 OT 00334321)

Colloidal Gold Reaction This test 15 based on the observation
of alteration 1n the plasma proteins especially m the euglobuhn
fraction 1n the presence of hepatic disease Euglobulin has beenl
shown to play an important role 1n the colloidal gold precipitation
The test 1s frequently positive in Iver disease Thus 1n one szm;
of cases reported 1t was found to be positive 11 all patients studie
with cirrhosts 1 13 out of 14 patients with acute parendlymatlioui
mvolvement 1n 19 out of 25 patients with hepatic HCOP‘I:S"‘ a"I ";
11 patients suffering from muscellaneous types of lver disease In :
control series there were negative Tesults obtamed 1 73 Q“;H‘;l
7% patients suffering from extrahepatic disease and 1n 2o no)
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individuals However 1n 8 out of 20 patients with syphilis positive
Tesults were obtained in the absence of other evidence of hepatic
dysfunction

The test 15 rather timeconsuming complicated and subject to
false positive reactions Therefore 1t 15 not particularly suitable
for routine clincal use

Cephalin Cholesterol Flocculation Test This test was introduced
m 1939 It 13 based on the fact that the blood sera from patients
with actve liver damage possess the cnpauty to flocculate a colloidal

of a cephal |} whereas the sera of

normal control subjects untformly produce no flocculation The re
acuon 1n all likelihood depends on a capaaity of an altered globnlin
constituent of serum to become affixed to the colloidal element of
the emulsion The mechanism 15 thus comparable to_that imvolved
1n the flocculation test for syphilis as described by Eagle The post
uve reactions are graded + ++4 +++ or +4++4 depending
on the amount of precipitation and clearing 1n the upper portion
of the suspension A 4 + reaction indicates a complete precipita
tion of the emulsion with no remaiming turbidity of the super
natant flud It 15 best to use a mpened cephalin preparation
exposed to the air for weeks as it gives a more stable suspension
less spontaneous precipitation and no false posiive reactions A
stable cephalin cholesterol reagent mixture 1s now available

In one series reported only one posttive result was observed
over goo normal persons In 25 patients with obstructive jaundice
slightly posttive reactions were noted mn only 4 and none i the re
mamng 21 In contrast to the findings above strongly positive results
were found in 33 of 38 patients suffering from acute hepatius
and arrhosis In another series of cases reported the test was
found to be postive 1n all pattents with acute hepautis cirrhosis
or chronic passive congestion although the intensity of the floc
culum varted considerably With improvement of the clinical con
damon of the panent there was Tess fioteulanon Out of 11 pauents
with obstructive jaundice g gave shghtly positive results The test
was pplied 1 another series of 284 normal persons and did not
gwve a single false positive reaction In the same study 1in 455 hos
prtal patients without evidence of hepatic disease § g per cent false
posttive rexctions were found In 23 cases of cirrhosis of the liver
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the flocenlation was positie 1n 100 per cent m 52 jaundiced patents
with hepattis or foeal hepatic lesions 93 per cent and n 25
cases of obstructive jaundice 1n 70 per cent The cases of obstruc
tve jaundice had secondary lner disturbance A strongly posne
reaction was 1kso accompanied by a reduction i the plasma pro-
thrombin and Iuppuric acid synthesis

There 15 no doubt that the cephalinicholesterol flocculation test
offers a very sensitive and reliable mdex of the acusity of a discase
process 1n the liner The potnt v orth stressing 15 that 1t does just
that and cannot be taken for a measure of residual hepatic reserte
In other words it 15 not a test of Inver function Therefore absolute
correlation between the cephalin cholesterol flocculation reaction
and lieer functron tests cannot be expected since the former meas
ures some product of 1ctive liver dimage while the latter estimates
the partsaf functions of the liver

The test has been heralded as a useful lnboratory means for &if
ferentiating beiween obstructive and parenchymatous gaundice I
that regard however 1t has a limted field of application It should
be remembered that even though the test apparenily does detect
active hiver damage 1t naturally cantot distmgush primary paren
chymal disease from hver imjury secondary to complscated bilary
obstrucuon  Also 1t cannot disungmish the obstrucuive phase of
mtrahepatic pundice (arsphenzmune hepatitis for example) from
extrahepatic occlusion It 15 true that on statstueal analyss the
strongly posstnie results are more apt to occur i hepatocelinlar
jaundice than 1n extrahepatic obstruction and consequently the
test 15 very useful for detecting the presence of Inver dusease but m
any one mndnidual case it can hardly be relied upon as an nfallible
clue to the etiodogy of icterus Moreover a pegune result does not
rule out hepatic disease as 1t may be niegative i some established
cases of cirrhosts of the liver The test 15 useful 25 a prognostic md
when repeated a number of tymes on the same patient The prog
nosis for example 18 unfasorible i pauents with crrhoss of the
Iner when the test shows persistently sttong positive reactions On
the other hand, a progressive decrease 1 the intensity of the v

action often accomy climeal 1mpr .
As the sensitiwity of the test depends a great deal upon the reagen!

used 1t 15 advisable to standardize each preparanion of cephalin ona
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group of normal subjects Further work for standardization of the
test 15 highly desirable *

Thymol Turbidity Test Ths laboratory procedure was descnbed
by Maclagan (1944) who found that on addition of a saturated solu
tion of thymol to the serum of patients with liver disease a turbidity
or precipitate will result 1n many instances It 1s possible that the
positive result indicates the presence of an increased amount of
gamma globulim 10 the serum The test Tuns closely parallel to the
serum colloidal gold reaction and the cephalin cholesterol floccula
tion test The positive reaction 1s considered by Maclagan to senve
as a valuable indicator of liver dysfunction particularly in infectious
hepatitis and curthosis The panents with parenchymal liver disease
gave positive Tesponses 1m a very lugh percentage whereas the results
were etther negative or only occasionally weakly positive 1n obstruc
tive jaundice

HEemaTOLOGIGAL FInDINGS

The blood may show changes 1n all formed elements 1n the course
of jaundice The hematelogical findings assume particular impor
tance and are of diagnostic value 1n some types of hemolytic 1cterus
Although not quite as definite and significant 1n other forms of
Jwndice they may be helpful to 2 limited extent from the diag
nostic and prognostic stindpomnt

The blood changes may be classified as primary when they play
a defimite etiological role 1n the production of icterus {hemolytic
anemias) and secondary when they anse as a result of jaundice or
associated conditions In the first instance tcterus is due to excessive
hemolysis caused by some inherent defect in the red blood cells or
by action of some hemolysin or poison on these cells (hemoalyue
septicermas  phenylhydrazine favism) In the second nstance the
changes 1n the bloed result from the operation of factors causing
Jrundice or from the presence of regurgitated bile 1n the blood and
tissues There are several possible ways i which bilirubinemma or
the conditions gving nise to Jwmndice may produce these changes
These possibni are (1) hemolync effect of r d ke on
the red blood cells (2) effect on hemopotesis through depletion of

® Photoscaatny ty has been defntely establ hed as a cawse of falscly pox ne
reacions Therefore tle test solut ons should hot be allowed to stand exposed ta
dayl ght dur ng the test per od
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the maturation factor narmally stored 1 the Iner {8} malbsorp-
tion of precursors of hemoglobim and plasma protein precursors from
the digestin ¢ tract (4) general effects of a cachectie state mardental
to some jaundiced d or to a hyg y {5 d p 2
effect of toxms primanly responsible for jaundice or resulung from
impairment of the detoxsiying function of the ner (6) blood loss
from hemarthige and (7) assoctated hypersplemsm

Shght to moderate transient secondary polycythema sometumes
1s observed 1 cases of hepatitts {catwrhal jaundice) The mechamsm
of production of polycythemma under such arcumstances 15 not
clearly understood and the finding 1n general 15 not particulily
signuficant. It should be remembered that a patient with esther true
polycythemia verk or secondary polycythemua may todependently
develop jaundice from unvelated canses The effect on Jeuconytes
may be due to the presence of coexistent infectson of the hner and
bibary passages vesulung in leucocytosts and also to the depressmg
effect on the lencocytes of the state of hypersplemsm 1 condrtions
assocsated with splenomegaly

Anemua 15 common It may be hypochromic and/or micracytic
or macrocyue Hypochromic anemia may be the result of hemor
rhage from esophageal vanices {cirthosss of the liver) or result from
vtamin b deficiency Hemorrhage from the Jatter cause 15 rarely
severe enough to cause anemm except postoperatnvely In patents
with malignancy a hypochromic anemma may well be expected A
general depressive nfluence of 2 cachectic state ncidental to the prog
ress of jaundice of non rmaliguant ongin and malabsatption oF poor
mtale of nutrrtive factors necessary for ted blood cell and hemo
globm production may be the canse It has been suggested that
mactocytic antrma resembling permcious anemya encountesed 1
some cases of curhosis w1y be duz to distmrbance an the stomge
of the hemmatopoietic prmaple 1w the hiver Ths theory s contr
dicted by the fact that Wver therapy often fails to produce a clear
cut response sn such pauents und abo by the Tepois that exacts
prepared from the livers obtaned postmortem from patents witht
chronse Iner disease possess the anti anermc principle in amounis

Vsl to produce m patients with Addisonian 1ype
of anemsa

The changes 1 exythrocytes offer very httle dagnostic ad 1f any
1 differentanon between parenchymal lner disease and extrahe




HEMATOLOGICAL FINDINGS 95
patic obstruction On the other hand they acquire great importance
m disungwishing hemolytic 1cterus from regurgitant jaundice par
ucularly when studied 1n conjunction with the quahitative van den
Bergh reaction

a "

Before this aspect of diag 1 y procedures 15
1t wall be profitable first to review briefly certain elementary facts regard
g hematopoiesis

The erythrocytes formed 1n the bone marrow go through a certain
evolutionary stage of development before reaching the state of maturity
n which they are ready to be released 1nto the arculation The matura
tion process mvolves a progressive decrease n size of the cell the shrink
age and extruston of the nucleus from the cell body and alterations in
the stauming reacuon of the cytoplasm which changes from basophilic
(staiing blue with the Wright s stain) to acdophilic (statning yellowish
1ed with the same stain) when the cell develops 1ts full complement of
hemoglobin The nucleated red cell with blue cytoplasm 1s termed a
basophilic normoblast the one with yellowssh red cytoplasm an acido-
philic {or orthochromatic) normoblast and the intermediate cell wuh
the first faint blush of hemoglobin a polyel With
supravital technic wluch mvoles the application of certain dyes such
as brillant cresyl blue to a fresh bleod preparation a faky precipita
tion of the hasophilic substance occurs appeartng as a reuculum Hence
the name of reticulocyte applied to red blood cells with such an
appearance

In health the overwhelming majonty of erjthrocytes released
from the bone marrow 1nto the airculauon are perfectly mature
They possess no nucleus or basopinhic substance 1n their cytoplism
In normal individuals only about 1 per cent of red blood cefls
found 1n the arculting blood are reticulocytes However wheneser
there 15 loss of blood from any cause and therefore increased demand
on the bone marrow for reptemshment of blood resenve a greater
number of smmature ted celis are relevsed mto the arculation 15
1f 10 a hasty attempt on the patt of the bone matrow to make good
the loss sustaned Under such circumstances a greater percentage
of immature erythrocytes—normoblasts and reticulocytes—s found
n the blood In congemtal hemolytic wcterus such an increwse
teuculocytes at times 15 Anazning  partcularly duning cnses and may
reach proportions hardly ever wttained 1n any other condition

There are two other hematological findings of importance often
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found 1n assocration with the one mentioned above changes 1
(1) the shape of the erythrocytes and (2) therr state of fraglity A
normal mature red blood cell has usually the shape of a biconcave
disc In congenital hemolytic cterus some erythrocytes are smaller
than others assuming a spherical form These spherocytes are fanly
characteristic of the disease It 15 perhaps by wirtue of their shape
that these cells exhibit a lowered resistance to hemolysis m decreas
mg strength of hypotonic salt solutions This may be due to the
fact that cells with a spherical shape need to absorb very htde fluid
to bring them to the form 1n which their membrane 1s stretched to
the bursting pont Increased fragihty mn hypotonic saline solutions
15 unusual 1n other forms of hemolytic anemia It may be observed
m some cases of the acquired type especially in acute cases In
some forms of hemolytic anemia (stckle cell disease) the fragility m
fact may be even decreased (increased resistance to hemolync effect
of hypotomc solutions)

The erythrocyte fragility test 15 based on the fact that the normal
red blood cells offer a certain resistance to the disintegrating effect
of hypotonic solutions Only a shght lowering of the osmotsc pres
sure of the surrounding medinm will not produce hemolysis The
normal concentration of salts 1n human plasma 15 approximately 0 94
per cent Normal cells may be placed 1n a 06 per cent saline solu
tion without being hemolyzed and although the cell may increase 1
volume 1t will not do so to the point of rupturing the membrane
Normally hemolysis commences when the saline concentration is
reduced to about o 45 to 040 per cent and 1s complete at 034 t0
o 30 per cent The resistance that red blood cells offer to the hemo
lytic action of hypotonic solutions 15 thus used to test their fragility
0 2 cc of blood 15 measured nto each of a seres of tubes contaimng
1n a graded sertes various concentrations of salt solution The shght
est trace of red color in the supernatant flud sndicates the destruc
tion of the least resistant cells Complete hemolysis 1s ndicated by
a clear Ted solution and the absence of a residue of mtact cells m
the bottom of the tube or the absence of any degree of cloudiness

hen the tube 15 gently shaken
" Ie:.l patient wlgth _]zlyundlce the indirect van den Bergh re;clli:
(negative direct posittve) spherocytosis increase in reticulocy
count and decreased fragility of red blood cells all point unmis

takably to congemtal hemolytic 1cterus
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While Ieucocytoss 1s found 1n the presence of an assocrated 1n
fection (cholecystitts cholwngitis etc) leucopenta may be a marked
feature throughout the course of jaundice associated with spleno
megaly (splenomegalic arrhosts) Attempts have heen made to dis
anguish between different causes of the regurgiation type of jaun
dice by means of total leucocyte and differential counts In the dif
ferential diagnosts of jaundice absolute reliance upon such data 1s
not justifiable

Parenchymal iver disease may be assoctated with thrombocyto
pema which 1s quite marked m some 1nstances (15000 to 20 000
platelets per cu mm of blood) Hemorrhagic tendencies i such
cases may be due not only to vitarmin K deficiency but also 1n part
to thrombocytopema However the latter 1s far from being constant
and even though many patients with chronic hepatitis tend to have a
decreased platelet count (100 000 to 200 coo per cu mm of blood)
thus finding can hardly be used in the differential diagnosis The
platelet count has 2 tendency to increase quite markedly with chimical
improvement 1n cases where mitially very low counts are observed
Thus 1n a number of cirthotic patients the author has observed
marhed 1nd rather rapid increase n platelets comncident with spon
taneous druresis loss of ascites and other signs of amelioration
the general condition of the patient

CHOLECYSTOGRAPHY

Cholecystography has only 1 hmsted place 1n the differential diag
nosts of jrundice In the presence of icterus even a normal gall
bladder will often fail to visualize on admmistration of the dye
The reason for this 1s evident 1f one heeps in mind the steps 1nvolied
in this test On reaching the small intesune the gall bladder dye 1s
absorbed through the mucosa and enters the portal blood stream It
18 then carried to the liver where the hepatic cells excrete 1t with
the bile which enters the bile canaliculi then the hepatic duct and
finally through the cystic duct reaches the gall bladder There the
dye laden bile 1s concentrated and sufficient dye 1s now present to
render the gall bladder radic-opaque It 1s obvious that the diseased
Tiver will fa1l to excrete properly both the bile and the dye nd the
Iatter will be removed by the Iier from the arculation to only 1
limitted extent af 1t all
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Radiographic scout films of the abdomen reveal only 1 small per
centage of gallstones About g per cent of bilary calcuh contan
enough calaium to be radio-opaque wnd thus directly vistble yith
out a contrast medium Calctum free stones are demonstrable only
as transluscent arexs ( filling defects ) af the dye laden bile surround
ing them 15 suffizently dense Thus 1n a case of jaundice that 1
possibly due to 2 common duct stone very little help will be demved
from a plam radiographic scout film of the abdomen for three
reasons (1) there may not be any stones present in the gall bladder
aself (2) sf present the chances of visualizing them are very small
and (3) even demonstration of stones m the gall bladder area does
not necessatily establish the diagnosis of a common duct calculus
as jaundice may be of an entirely unrelated etiology It 1s estimated
that about 10 per cent of the population have gallstones When the
stones e accidentally discovered they often constitute an unrelated
finding and are asymptomatic

DuobEno-BIiL1ARY DRAINVAGE

With Meltzer s observation that a 25 per cent solution of mag
nestum sulphate relaxes the duodenal mucosa and thus promotes
dramage of bile from the biliary tract mto the intestine 2 new er2
n bilary tract diagnosis was naugurated The 1ntroduction of duo-
deno biltary dratnage by Lyon and 1ts refinement by Rehfus made 2
useful application of this knowledge and made 1t posstble to obtam
fractions of ile from the several levels of the bihary tract Thus has
helped matenally m evaluation of the pathological changes and
dysfunction of the biliary system

The evacuation of the iliary contents following the introduction
mto the duodenum of 2 17 to 83 per cent soluion of magnesim
sulphate or 10 per cent solution of peptone or olive ol affords the
opportumuty to study separately the different fractions of the bile
Lnown as A B and € The first bile from the common dutt
with some admixture from the cystic duct and perhaps some freshly
secreted liver bile constitutes the A fraction The B fraction that
follows 15 distinguished from the first sample by a deepentng of the
color to polden yellow or mahogany and a more syrupy consistency
It 15 derved from the gall bladder as shown by a vastly greater co‘:l
centration of biliary constituents Thus bilirubin 1y present in 1he



DUODENO-8ILIARY DRAINAGE 99

‘B’ sample 1n a concentration 30 to 5o tumes that of the ‘A’ fraction
The thinner lemon yellow bale (G fraction) that follows i the
bile freshly secreted by the Iner cells The failure to obtam the *B
fraction demonsirates occluston of the cystic duct by some patho-
logical process, such as mfammation or obstruction by a gallstone
or adhesions However, atony of the gail bladder may alse result in
farthure to obwun B bile

The materal obtamed {rom ducdenal draimige 3s examined for
{1) physteal properties, such as color and viscosity, (2) mucus cpx
thelial cells pus and blood o {3} crystals {chol
calawm bilubenate), (3) bactenial culture (5) parasites {mardia
and ascarts), (6) presence of duodenal ferments, {7) chemscal exam:
mation, with speaial reference 1o bile pigment, cholesterol and bile
salt concentration

It 25 wmy Lo the or absence of bile pig
ment for obiious reasons Of great amportance 1s also the presence
or absence of bite salts since the hiver may be capable of excreting
bile prigment when st 1s not able to synthesize or excrete le salts
A shift an the bile st pawtttion m favor of desoxychohe and 1s
regarded as diagnostic of biliry tract infection or Iner damage
Winle yoentgenological studhes of the il bhdder may ful, the
presence of cholesterol and caloium bihirubinate crystals suggests
the of gall wn the inte duct or gall bladder
Galistone ‘dust may be found m the matersal Jn acute hepatiis
hghtly prigmented nle may be found devord of erystals Blood may
suggest an ulcerating carcnoma of the ampuli of Vater For de
termmnanon of occult bloed 1n the duodensl contents of the stoof,
the guatac reaction 15 more useful than the benndine test because the
former 1 the more speafic of the two Therefore, while a 5 4 result
with the guatac test 1 significant 21 + result with the benudine test
may be disregarded Nonusuahzaten of the gall blidder by xray
may be of no sigmficance because 1t may be the result of inadequate
ehmmation of ale, untless 1t 15 accompanied by postine findings on
erystallographic study When eptthelial debris pus cells and bac
terrs are found w abundance a canrrhal inflammation of the duo-
denwmn or bihary ducts (cholingius) ss suspected However, the same
findings m1y be present in pattents with gutne antacsdiny and pan
creatic disease In acute bacteveme chalecysuas and ty phosd carriers
tile culture yickds sigmbicant results Great care must be exercssed
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Radiographic scout films of the abdomen reveal only a small per
centage of gallstanes About § per cent of bilary caleuh contan
enough calcum to be radio opague and thus directly visible with
out a contrast medium Calawum free stones are demonstrable only
as transluscent areas ( filling defects ) 1 the dye Jaden bile syrround
ing them 1s sufficiently dense Thus m a case of jaundice that 1
possibly due to a common duct stone, very little help will be dersed
from a plam radiographic scout film of the abdomen for three
reasons (1) there may not be any stones present in the gall bladder
atself, (2) af present, the chances of visuahzing them are very small
and (3) even demonstration of stanes 1n the gall bladder area does
not necessarily establish the diagnosis of a common duct caleulns
as Jaundice may be of an entirely unrelated etiology It 1s estimated
that about 10 per cent of the population have gallstones When the
stones are acadentally discovered, they often constitute an unrelated
finding and are asymptomatic

Duobprno Bitiary DRAINAGE

With Melizer s observation that a 25 per cent solution of mag
nesium sulphate relaxes the duodenal mucosa and thus promotes
dramage of bile from the biliary tract mto the imtestine, 2 new er2
1n biliary tract diagnosis was maugurated The mtroduction of duo-
deno biliary dranage by Lyon and its yefinement by Rehfus made a
useful application of this knowledge and made 1t posuble to obtam
fractions of bile from the several levels of the bilary tract Thus has
helped materially sn evaluation of the pathological changes and
dysfuncaon of the bilary system

The evacnation of the bihary contents following the mtroduction
nto the duodenum of 2 1% to 33 per cent solution of magnesium
sulphate, or 10 per cent solution of peptone or ohve oil, a(fcrdsblil:
opportunity to study separately the different fractions of the bile,
tnown as A, B, and C’ The first pife from the commom dac!
with some admixture from the cystic duct and perhaps some freshly
secreted liver bale, constituges the A’ fracuon The ‘B fraction thhﬂ!
follows 15 disnnguished from the first sample by a deepening Ofn' e
color to golden yellow or mahogany, and a more syrupy C"“““‘ﬂz
1t 15 denived from the gall bladder as shown by a vastly greater o
centration of byliary constituents Thus, iltrubin 1s present 1n
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B sample 1n a concentration 80 to 50 times that of the A fraction
The thinner lemon yellow bile (G fraction) that follows 1s the
bile freshly secreted by the Iiver cells The failure to obtam the B
fraction demonstrates occluston of the cystic duct by some patho-
Jogical process such as inflammation or obstruction by a gallstone
or adhesions However atony of the gall bladder may also result 1n
farlure to obtamn B bile

The materral ob d from duodenal d 15 d for
(1) physical properties such as color and viscosity (») mucus epa
thelial cells pus and blood constituents (3) crystals (cholestero!
calcium bilitubinate) (4) bacterial enlture (5) parasites (giardia
and ascans) (6) presence of duodenal ferments (7) chemical examt
nation with special reference to bile pigment cholesterol and bile
salt concentration

It 1s 1mportant to ascertain the presence or absence of bile pig
ment for obvious reasons Of great importance s also the presence
or absence of bile salts since the liver may be capable of excreung
bile pigment when 1t 1s not able to synthesize or excrete bile salts
A shift 1n the bile salt partition 1n favor of desoxycholic aad 1s
regarded as diagnostic of biliary tract nfectton or hver damage
While roentgenological studies of the gall bladder may fail the
presence of cholesterol and calaum bilirubmate crystals suggests
the existence of gallstones in the common bile duct or gall bladder
Gallstone dust may be found n the matenial In acute hepanius
lightly pigmented bile may be found devoid of crystals Blood may
suggest an ulcerating carcinoma of the ampulla of Vater For de
termunation of occult blood 1n the duodenal contents of the stool
the guaiac reaction ts more useful than the benzdine test because the
former 15 the more specific of the two Therefore while a 1 + result
with the guaac test 1s significant a 1 4 result with the benzidine test
may be disregarded Nonvisuahzation of the gall bladder by x ray
may be of no significance because 1t may be the result of mnadequate
eltmnation of bile unless 1t 15 accompinied by positive findings on
crystallographte study When epithelial debris pus cells and bac
tenia are found in abundance a catarrhal wflimmation of the duo
denum or biltary ducts (cholangitis) 1s suspected Howetver the same
findings may be present in patients with gustric an2adity and pan
creatic diserse In acute bacteremic cholecystitis and typhord carriers
bile culture yields signifcant results Great care must be exercised
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Radiographic scout films of the abdomen reveal only 2 small per
centage of gallstones About 3 per cent of biliary caleulr contam
enough calcium to be radio opaque and thus directly visible with
out a contrast medium Calcum free stones are demonstrable only
as transtuscent areas { filling defects ) of the dye laden bile surround
mg them 1s sufficiently dense Thus 1n a case of Jaundice that 1
possibly due to a common duct stone very hittle help will be denved
from a plan radiographic scout film of the abdomen for three
reasons (1) there may not be any stones present in the gall bladder
atself (=) af present the chances of visualizing them are very small
and (3) even demonstration of stones 1n the gall bladder area does
not necessarily establish the diagnosis of a common duct caleudus
as Jaundice may be of an entirely unrelated etiofogy It 1s estimated
that about 10 per cent of the population have galistones When the
stones are acaidentally discovered they often constitute an unrelated
finding and are asymptomatic

DuobENO BILIARY DRAINAGE

With Meltzers obsersation that a 25 per cent solution of mag
nestum sulphate relaxes the duocdenal mucosa and thus promotes
drainage of bile from the bibiary tract into the intestine a new erz
1n biliary tract dsagnosis was anaugurated The ntroduction of duo-
deno bihary dranage by Lyon and 1ts refinement by Rehfus made 2
useful application of this knowledge and made 1t possible to obtam
fractions of bile from the several levels of the bihary tract Ths has
helped matenally 1 evaluation of the pathological changes and
dysfunction of the biliary system

The evacuation of the bihary contents following the introduction
mto the dusdenum of a 17 to 33 per cent solution of mignesim
sulphate or 10 per cent solution of peptone or olive o1l aﬂordsb ![h:
opportunity to study separately the different fractions of the b
lnownas A B and C The first bile from the common duct
with some admixture from the cystic duct and perhaps some freshly
secreted Jiver bile constitutes the A fracuon The B fraction lh:l
follows 15 disinguished from the first sample by a deepening ?fntc e
color to golden yellow or mahogany and a more syrupy consiste! orz
1t 15 derived from the gall bladder as shown by a vastly greater c(h:
centration of biliary constituents Thus biltrubin 15 present 11
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the night upper quadrant of the abdomen has also been used Lately
1 speaal needle devised primanty for tumor biopsy (Vim Stherman
needie) has been mtroduced The rex of shin selected for the needic
1sertion through the antenior approach is prepared with antisepic
solution and draped Iafiltration ts carned out with a local anes
thetic down to the prnetal peronenm A small shin nasion 15
made to facilitate the passage of the needle through the abdomimat
wall Its entrance 1n1o the hver 15 signaled by 1ts movement comnar
dent with resprration. Then suction s apphied for aspirauon of hver
tissue The nish of bieeding from the surface of the hver 15 not very
great but should be Lept in mind As a routine precaution the
bleeding nme clotung ume and prothrominn time determumnatians
of each patient to be subjected to biopsy are recommended the pres
ence of any serious bleeding tendency passive congestion of the
Iiver  suspected hver abscesses or suppuratne cholangiis are
deemed a contra indicition The procedure ts best reserved for
enlarged and easily palpible hivers 1§ 31 35 desirible 1o have 2 uopsy
tr 2 patent with 2 sl or o normil sized Iver pertoneoscopy
should be the method of chowe

PrrITONEOSCOPY

A procedure that has proved to be of great value mn the study
of numhcc 15 pentoneoscopy Brielly the techmique consists of first
peritoncam An il doscope 15 then
mtroduccd mzo the 1nflated bdominal cavity :ml the viscera are
exammed thus the antenor pentoneal wall the liver and gall blad
der the antenior part of the stomach the coils of mntestine ang the
urnary bladder my be scrutimized as well as the spleen of 1t 13
enfirged In the femle the pelvic orgins may 1lso be seen Spea
mens of suspicious tssues can be removed by means of a specrally
designed biopsy forceps
TPerntoncoscapy usuilly provides positine diagnostic wnformation
m those cases of jounshice that are wccompanied by hepatomegaly
Metastases and amplants on the hver wnd pentoneum stand out
prominently ind are easily recognized Gne of the nodules may be
biopsied and the growth examuined histologically Crrrhosis pro-
duces 1 charactensue scarred liser Biopsy will Further confirm the
dugnoss If ascites 1s present the procedure s all the more eastly
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1n carrying out bacterrologtcal studies because of ease of contamina
tion

Duodenal dramnage should not be attempted 1 the presence of
acute cholecystitis serious cardiovascular disease debility acute pan
creatitis and recent hemorrhage Frequently the patient 1s too 1l
to be subjected to the procedure It requires considerable skl and
experience for proper execution

HEPATOLILNOGRAPHY

Visualization of the Liver and spleen 1s made possible by the ability
of the reticulo endothelial cells 1 these organs to fix collordal sub-
stances Upon ntravenous mjection of thorotrast which althongh
radicacttve 1s a relatively harmless compound visuahization of the
liver and spleen 15 effected by radio opaque deposits of this sub
stance It 1s claimed that this procedure 1s of great ard 1n the diag
nosis of metastauic carcnoma of the hver

Liver Btorsy

It 15 posstble to aspirate the liver 1n order to obtain material for
histological study The needle biopsy sometimes permits accurate
diagnosts 1n instances where laboratory and chimcal findings are
mconclustve Apparently the procedure was first employed as far
back as 1885 without however fixing and staimng the materal

b d and therefore the 1on of the tissue could not

permit an accurate diagnosis One of the most extensive seres of
needle biopsies of the liver employmng modern methods of ussue
fixation and staining was reported m 193 The most important
advance 1n the use of liver biopsy arose from the studtes of Iver
son and Roholm whose method consisted of a posterior lateral ap-
proach to the liver 1n the mnth 1ntercostal space of the night pos
tertar axtllary lie with a needle 18 cm long and 2 mm 1 width
The needle 15 mserted through the pleura and the diaphragm and
carried 1nto the liver The pomnted obturator 1s then removed from
1t leaving the serrated cutting edge of the needle embedded mn the
posterior Liver surface A small plug of tissue 1s removed by dmhw
g 1t up mto the needle by means of suction applhied thr;:ug (,:
syringe attached to the needle hub The anterior approach throug
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ing different actwvittes of the organ are used conjointly and with
Judicial repettion

‘The tests associated with diverse activities of the liver are more
useful than are several that probe a single function The hver has
many activities and each of the methods tests a different perform
ance of the organ In the case of a pauent with suspected hepatic
damage or 1n a patient 1n whom the dragnostic problem may be
elncidated by demonstrating the absence of such damage the study
should include the procedures designed to probe the excretory
capacity of the Iner 1ts detoxifying abslittes 1ts metabolic functions
1n regard to carbohydrate metabolism and such studtes as the cho-
lesterol Mocculation test the albumm/globulin ratio and measure
ments of the serum bilirubin The bilirubin excreuon test proves
the capaaty of the liver to excrete mto the bile a normal constituent
of the bile while the azorubin $ test determunes 1ts capacity to
excrete a foreign dye into the bile The bromsulphalemn test meas
ures the ability of the reticulo endothelal system of the lier
{Rupfler cells) to fix a foreign dye The hippuric acid test measures
the efficiency state of the detoxifying power of the liver n the syn
thesis of glyctne and 1ts conjugation with benzoic aad to form hip-
puric aad The galactose or glucose tolerance test probes other
aspects of the enzymatic system of the organ 1e the glycogeme
acuvity of the hiver The amno 1cid test determines the deamim
fymg power of the hver while the pmthrombm response to vitamen
K tests the power ot syntl The alby bulin ratio or ester
cholesterol partiion also offers some metsure of the same function
The cephalin cholesterol flocculation test does not measure any
functional capraty but reflects the general state of liver damage
and perhaps 1ts extent

The results of these various laboratory procedures do not run par
allel Whereas 1n far advanced stages of Iner disease perhaps all
Iiver function tests are abnormal in Instances of lesser degree of
liver damage the imparrment 15 usually selecttve so that the func
tional state of the Iner 1s better ascertamned by using a number of
different tests One has only to consider the muluplienty of hepatic
actiaties to realize that any single laboratory procedure can hardly
be expected to reveil everything about the fuucuonal state of the
organ Only from the composite picture presented by an armay of
various tests correlated with the general condtion of the patient
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done and the patient 15 relieved of his flmd at one situng  Acute
hepatiis and acute liver atrophy can be diagnosed after biopsy Un
common diseases such as hemochromatosis and the xanthomatosts
cannot usually be diagnosed positively without hustological study
of the biopsied specimen

A carcinomatous gall bladder 1s shrouded n a matted mass of
tissues and therefore cannot be seen but 1ts metastases can be de-
tected Stones within the biltary system and growth of the pancreas
cannot of course be seen through the peritoneoscope In the dif
ferentral diagnosis between sient stones of the biliary system and
carctnoma of the head of the pancreas peritoneoscopy 1s of hitle
aid except 1n ruling out other possibilities

Pertoneoscopy should not be attempted when abscess of the Iner
or any other suppurative 1ntra abdominal disease 1s suspected lest
the mfection be spread by instrumentauon Needless to say the pro-
cedure should not be attempted when other simpler studies will
lead to a diagnosis

EvaLvaTion ofF THE LasoraTory TESTS
EMPLOYED IN THE DIFFLRENTIAL DIAGNOSIS OF JAUNDICE

The diagnosis of dseases of the liver and bihary tract 1s based
largely on clinical grounds laboratory procedures are rather Timited
i value However the tests do offer some ard and are at times
mdispensable for diagnosing difficult cases

The most useful field of application of various liver function tests
1s 1n the detection of early functional disturbances of the hiver
the subchnical and early stages of the diseasc However the tests
fa1l to disunguish between acute and chromc forms of liver damage
or dysfunction nor can they reveal the nature of the etiologreal
agent Whether the damage 1s due to an nfectious agent of 2
posson or 15 secondary to persistent bilary obstrucnion cannot be
determined by these means The tests are helpful 1n following the
progress of the disease and the progression or regression of pathol
logical processes 1n the Liver i determiming the nisk of surglcad
procedures 1n directing medical treatment or the preoperative anﬂ
postoperative treatment 1n surgical cases and i rendering proDl
nosis In addition they may furmsh some estimate of the funcnom(
capactty of the liver parucularly when laboratory procedures tes
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1n liver disorders ymparred glycogenic function as shown by the abil
1ty to metabolize galactose usually comes later than smpaired clear
ance of bromsulphalein excretion of azorubin-§ or hilirubin, or
synthesis of luppuric aad On the other hand other studies point
to bilirubin excreuon or hippuricacid tests as most sensitive Some
workers find the bromsulphalein more senstive than the hippuric
aad test others find the reverse etc The sensitivity of the tests is
ranked differently by different investigators The want of agreement
between the various reports anises 1n part from the differences 1n
technique the Iimited number of cases studied in the various
groups and the vanations 1n the types of cases studied.

The important effect of age 1s also frequently lost sight of The
esumation of function that could be assumed to be abnormal 1n
younger persons (those under g5 or 6o years of age) may be usual in
the individual above this age It 15 reasonable to 1ssume that in
common with the general changes incidental to aging some altera
tions 1n structure and function occur also 1n the hiver Another 1m
portant determinant 1s time The large factors of safety and capacity
of regeneration are the iimting elements in the use of liver function
tests and unless the hepauc damage 1s both rapid and extensive,

1 occurnng Ve processes may compensate
for and mask the effects of destructive pathological processes Opin
10ns concerning the practical usefulness of liver function tests vary
all the way from those invesuigators who place great reliance upon
them to those who find them of Iittle value as a guide to diagnosis
prognosls or treatment.

The hver function tests have not proved so far to be as success
ful as the physictan would like them to be in corroborating the
chmeal diagnosis of hepatic disease They depend on too many
vanable factors and do not always give the desired information the
results sometimes bemng ambiguous Moreover, some of the more
rehable proced are 100 ¢ ! d or exp for general
use, unless they wre done i a l:.rgc hospital Therr limitations are
mimmized howeier by employment of muluple tests their repet
tion 1t certain wntervals and their correlation with the clinreal state
and course of the discase

Granted that the linver function tests do hawve a ple in the diag
nosts of Iner disease the question anses What can be expected
from them 1n the differential dirgnosis of jundice? In regard to
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can insight be gained 1n regard to the nature of the disease process

The interpretation of results may be difficult Usually, positve
readings are much more significant than negative ones, as the latter
do not necessarily exclude liver disease This statement, however,
must be made with certain reservations Normal results of the van
ous lrver function tests carried out simultaneously may be very sig
nificant 1n 2 case of suspected hver damage, since serious hepatic
mjury 1s not likely to exist if all test substances employed react
normally Itis true, nevertheless, that 1n some nstances the patients
state may be grave while some one particular hepatic function re
mains within normal hmits This should caution us that even the
most accurate of tests must be permitted a reasonable margmn of
ertor and that the latter 15 possible because of the amazing reserve
capacity of the organ Such enormous reserve allows for the presence
of even a senous pathological process, while some hepatic function
or funcuons remamn ummpaired, at least m accordance with the
available standards of measurement Often 1t 13 very difficult 1f not
imposstble, to correlate all the findings properly This results agan
from the fact that the activities of the liver are not imparred equally
under various conditions, so that a dissociation of hepatic function
may occur Thus a hver that 15 performmng rather normally
regard to certatn actisities may at the same time be markedly im
paired 1n carrying on 1its other functions Hence, the obvious need
for performing several tests measuring different functions of the Liver
No less important 15 a judicious repetition of these tests, for the
Liver 1s not a static organ, and its dynamic state must be kept 1n
mind Laver function varies, not only from day to day, but also
from hour to hour

There 1s no unanimity of opmnion with regard to the relative
merts of the numerous tests employed For example some work
ers consider the galactose tolerance test more valuable than the
glucose tolerance, and vice versa It 15 also felt that some hepatic
activities may be affected earlier than others so that tests designed
for measurement of those functions that are presumably affected
first are more valuable 1n determining the mapent or eatly stages
of hepatic mmpairment than others There 15 no agreement, how
ever, on the preaise order 1n which various hepatic capacities are
affected 1 disease, or even on the fact that such a sequence of events
may be always constant Thus, many studies seem to indicate that
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In the use of liver function tests as aids 1n the differential diag
nosis between obstructive and hepatocellular jaundice the cardi
nal considerations are (1) the stage of mtrahepatic obstruction m
parenchymal liver disease (2) the possibility of secondary hepati
tis developing 1n the course of biliary obstruction In the former
mstance the laboratory findings are indistinguishable from those 1n
the case of gross mechanscal obstruction of extralepauc ducts for

xampl ph jaund

During the obstructive phase of parenchymal hiver disease asso
aated with hepatic degeneration there 1s less marked degree of
functional impairment of the hver as tevealed by lver funcuon
tests than 1n the case of hepatic mvolvement secondary to long
standing extraheprtic biliary obstruction This 1s explained by the
fact that hver cells regenerate anew more readily n the former
case where the obstruction 1s recent whereas in the Iatter mstance
the tendency to regeneration 1s much less marked or altogether
neghgible Usually the liver utself 15 not disturbed markedly early in
the course of biliary obstruction and this 1s the time when Iner
function tests may be helptul Unfortunately parenchymal mjury not
only always develops eventually in the course of obstructise jaundice
but 1n fact may appear early in the course of the disease and thus
greatly confuse the climcal picture On the other hand obstruc
ton may be wncomplete and of short duration nd thus produce
hittle change Whereas the hiver 1tself may not be damaged 1n the
early stages of extrahepatic obstruction and the results of Iner
function tests are then negauve 10 hepatocellular jaundice there
frequently are early and serious enough disturbances of some of
the hepatic funcuions to be reflected 1n positine readings on vanous
tests

For the reasons mentioned 1bove 1ll the tests used 1n the differ
ential diagnoss of jaundice must be gnen with the ime element 1n
mind While 1n uncomplicated forms of icterus of short duraton
tather definite and clearcut results can be expected 1n cases of
long standing jaundice the picture presented by composite tests
may be confusing

The purpose for which a particular test or set of tests 1s to be
used 15 of great importance Before ordering any of these laboratory
procedures the physician should ask humself the following ques
tions (1) Is the test intended to reveal subchmel liver disease?
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these Iaboratory procedures, more attention has been directed by
the clinictan to hepatic function than to the cause of 1cterus Be
cause these tests are usually designed to throw a maximnm Joad on
a hiver function, they may veveal jts disturbance long before per
formance has declined sufficiently to produce clinical signs and
symptoms Once jaundice becomes apparent, the disease process 15
well established Can the tests also distinguish between the differ
ent types of jaundice? As far as certain well established forms of
hemolytic 1cterus are concerned, the tests with the exception of the
van den Bergh reaction, are not necessary for establishing the diag
nosis and merely offer a confirmatory piece of evidence For example,
quantitative estumations of urobilmogen 1 the unne and feces will
reveal a marked increase 1n its elimination  But, under the arcum
stances one hardly needs to know the exact values as the diagnosis
can be definitely established on other grounds In cases of hemo
Istic 1cterus complicated by hepatic injury or Iafiary cafeult, the
story 15 of course different, and the diagnosts may present some
stumbling blocks

Can these tests distnguish between obstructive and parenchyma
tous forms of jaundice? The sigmficance of the results will depend
on whether or not the liver 1s damaged 1n biliary obstruction A
factor of primary constderation 15 the duration of the disease There
exists a close interrelation between the imntrahepatic and extra
hepatic disease processes There 15 never gross obstruction (o the
extrahepatic bile ducts without some njury to the Iver, and con
versely, there 1s never a pure hepatic form of jaundice without dam
age or obstruction to the intrahepatic bihary canalicult duning some
stage of the disease The Iner 15 frequently injured 1n obstructive
jaundice of several weeks’ duration, 1 which case the tests are not
very helpful 1f they give positive results On the other hand, under
the crrcumstances, demonstratron of normal Iner function by mul
tiple tests 15 strongly diagoostic of extrahepatic obstruction The
ume element also 15 ymportant 1n so far as fegencration fs con
cerned For example, n acute hepanitis, negative results may be
obtatned with certam tests 1f their performance 15 detayed untl
TegeneTalve processes hase had time to set 11 Thus, 1n ;1?1):“:;
genous jaundice, functional disturbances may at umes be dl‘ !
to detect, as the mmtal mury may be quickly repured, producing
hitle evidence of dysfunction at any tme
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(2) Is 1t to be made for the evaluation of the progress of the disease
and measurement of the speed and degree of recovery of liver func
tion? (3) Is 1t to ascertain the acuvity of the disease process or
regeneration and thereby assist 1 the management of the case and
the prognosis? (4) Is 1t to assist 1n distinguishing between the ob
structive and parenchymatous jaundice, or 1s 1t merely to aid 1 the
detection of hepatic dysfunction?

If the problem 1n question 15 the differential diagnosis of jaun
dice, what tests are most helpful? In distinguishing hemolyuc 1cterus
from all other types of jaundice, the van den Bergh reaction in
conjunction with certain hematological studies, 15 the test of para
mount mmportance As to differentiation between the various forms
of regurgitant jaundice, the dectsion regarding the question of what
tests would be most useful seems to be largely a matter of opinton
It does appear, however, that a few tests do possess more defimte
value than others These are the response of subnormal plasma
prothrombin to the administration of vitamin K and the quantita
tive determinations of urobilinogen 1n the urne and feces To these
laboratory procedures others may be added under certain circum
stances  galactose talerance or hippunicacid synthests tests and
duodeno biliary drainage

Tests Useful in the Differential Diagnosts of Jaundice

1 Van den Bergh reaction
2 Quantitative urinary and fecal urobtlinogen tests

3 Blood prothrombin (vitamun K response)

4 Galactose tolerauce test

5 Hippuric aad synthests test (preferably intravenous method)

The use of hver function tests 1s to be encouraged, but only when
their Limitations are well understood and constantly kept i mind

A pessmustc attitude in regard to liver function tests 15 not
justrfiable It 15 unfortunate that these tests have i a large measure
been neglected, and strangely enough have been held mn disrepute
more by the mternist than the surgeon Through brtter expc:ilmcc
ganed from observation of stormy postoperative courses af u'r;
necessary deaths the surgeons have come to Tespect these tesm
They realize that with these Jaboratory procedures at thesr cun‘
mand, such unfortunate happenings can be prevented The surgeo
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are aware of three fundameneal facts (1) presence of liver damage
increases surgical Tisk (2) such liver damage may exist 1n a sub
clinical state 1n individuals who ordinanly would not have been
suspected of having an mjured or constitutionally weak hver ()
once the weak spot 1s discovered by proper preoperative and post
operative care the surgical risk 1s materiatly decreased There are
individuals who can be considered as hver weaklings and while
their hepatic function 1s adequate for the stress and stram of ordt
nary hife 1t cannot withstand the added stramn of surgery Unless
provisions are made for therr weak spot they may lose their lves It
18 time for the medical man to take a lesson from the surgeon and
become more liver and lver function test conscious
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CHAPTFR V
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DIFFTRINTIAL DIAGNOSIS OF JAUNDICE~

GENERAL PRINCIPLES

Tue classification of jaundice on the basis of pathological physiol
ogy has been extensively discussed i Chapter 1v Richs classifica
tion (1930) 1nto two general group: and on
types—rests upon sound premises However from a practical point
of view 1t 18 inadequate for 2 number of reasons In the first place
the regurgitation type includes several distinct forms of jaundice
a clear diferentiation between them s of paramount rmportance
to the chinician from the standpoint of both prognosis and therapy
Secondly a more meaningful ortentation for the purpose of chinieal
practice 15 made possible by a different grouping of all cses of
Jaundice that takes into consideration certain chmical features of
practical importance In spite of 1ts menits Richs classificaion has
no thempeunc ntent It was designed by a pathologist not a
chmecan This purpose of therapeutc intent s well served by
McNeess classtfication (2923) He drvides jaundice into three distinet
classes (1) obstructine hepatic jaundice which waplhes mechanical
1nterference with the flow of bile through the extrahepatic channels
(2) toxic or mnfectious jaundice which implies injury of the hepauc
cells by toxic or mnfectious agents and (3) hemolytic jaundice which
imphies n increased rte of destruction of the red blood cells and a
resuling production of bilirubin beyond the excretory capacity of
the lner

Ths clssificatson calls for several comments Toxic or nfectious
jrundice due to parenchymal liner mjury 15 assoaated at least dur
ing some stage of the disease with obstruction of the biliary canaly
cult within the Iner atsell The intrahepatic obstruction may at
times be practically as complete as m cases due to mechameal oc
clusion of the extrahepatic biliary pussages This feature of paren

13
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comy and a more exact hnowledge of the
fundamental pathology of Jaundncc than an average practitioner
has at his command One would heartily agree with the first clause,
as the older classification of McNee 1s undoubtedly the most prac
tical of the two Nevertheless Richs classificatson has sound prem
1ses and 1t would be unwise from anyones point of view to sur
render 1t to oblivion Anyone mterested 1n jaundice should also
take the trouble of probing mnto the pathological physiology and
mechamsm of 1ts production These problems were so clearly elu
aidated by Rich some fifteen years ago that very lutle of funda
mental importance has been added to 1t since Comventence and
simplicaty cannot always compensate for sound and thorough
knowledge

From the practical point of view McNees classification can be
elaborated upon In accord with the diverse mnagement required
1 different types of jaundice included in the group of extrahepatic
obstriction the latter may be classified 1nto two subgroups (1)
calculous and (2) cancerous It 1s true that there are certain causes
of obstructive jaundice such as stucture of the common duct and
chronic pancreatinis which are not readily included in these sub
divisions However such conditions are relatively rare and the vast

Taste VII

CuassiricaTion o JAUNDICE

Clinuical classification of Jaundice Classification of jaundice
on the basis of patho.
logic physiology (Rich)

Hemolytic icterus Retention jaund ce
(acholuric)

(parenchymatous,

hepatocellular)

Hepatogenous jaund ce{ infectious
tovic

Jaund ce

ben gof elulous
Obstructive yaund ce[ stncture

malignant
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chymatous jaundice has been alluded to previously The black m
the hepatic filter arsing 1n the course of hiver involvement had also
been recogmzed by McNee Thus obstructive Jaundice strctly
spealang tncludes both the ntra and extrahepatic varieties of
obstruction However common usage has so long attached to
the term of obstructive jaundice the hmited implication of me
chanical occlusion of extrahepatic bilary channels that we may
feel jusufied m retaimng 1t 1n that senise without serious confusion
On the other hand extrahepatic occlusion eventually leads to
secondary parenchymatous liver damage from the obstruction and
secondary infection It has been estimated that about two thirds
of the patients with extrahepatic obstruction have hepatic lestons
that are transient and relatively minor and offer no great obstacle
ta recovery while n the remaining third there exst various degrees
of degenerative or destructive lestons of the parenchyma of the liser
proliferation of connective ussue and cirrhosts cholangiectasts and
cholangitis—all assoctated with disturbance of hiver function
With regard to hemolytic icterus the reader is rernded that to
the factor of overproduction of bilirubin 15 added hepatic injury
or dysfunction with the result thut the combmed operation of
these two processes rather than either one of them alone 1s respon
sible for the retention of an abnormal amount of bile pigment 1
the blood stream In many instances of hemolytic jaundice there
may be added stll another factor—that of extrahepatic obstruction
by bihiary calcuh which individuals with such disorders are so prone
to develop In other words 1t 15 the muxed type of jaundice that
15 commonly encountered m chimical practice rather than one of
the pure forms mennoned in McNees classification
No matter what classification 15 used 1t 1s now generally ac
cepted that jaundice will occur whenever there 15 2 disturbance be
tween the amount of bilirubin delivered to the hver for excretion
and the capacity of the liver to excrete the pigment delwvered to 1!f
With this consideration 1s coupled the question of the ntegrty ©
ntra and extrahepatic biliary passages Perhaps McNees classifica
tion helped to change Minkowsk: and Naunyn s ongnal smtemc:‘!
without the liver no jaundice 1nto Aschoff s Jater statement Wi
out defective excretion of biliary pigment via the liver no Jaundice
It has been smd that Richs classificatron 1s not well adapted to
the needs of the average practitioner and that 1t requures for ns
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With a fustory of previous operation on the gl bladder the
possibility of a benign stricture 1s to be Lept i wmnd The infor
mation regarding previous attacks of jundice associited with pan
15 also important and suggests a comman duct stone As carctnhoma
of the gall birdder and Inle ducts 1s frequently 1ssoctated with
chotelithiasts which may precede the anset of 1 malignant process
by a number of years the lustory of previous tolic may lead 1o an
erroneous diagnasts of stomes i 1 case with mahgnancy Bihaty
colic may also occur mn prumary duscases of the Iner (hepauts
arrhosis) The character of this psendocolic my closely simulate
that cansed by 1 stone and 15 difficult 10 explun Peshaps 1t 1s caused
by 2 hyperimtability wnd spasm of the sphuncter of Odda

Obyiously the classification of ywumndice into pamfut and pan
fess 15 not of great dignosuic import Winte 1 typieal bihary colie
1s frequent 1 panients with stones there 1re some cases 1 which
the stone 15 silent  On thic other hand the patient with acute
hepatitis oy durtag the intal stage of the disese feel severe
pan that 15 due to stretcdung of Glisons capsule by a swollen
Iner The tradiuonal priture of carunomn of the hiead of the pan
creas 15 pmnless pundice but sometime 1n the course of the dis
case not a few hive pan occrsionally quue severe

Perhaps of more diagnostic significance than the mere absence or
presence of pain are rather ws seventy character mode of onset and
radiaton The pun may be sharp and colicky or a dall heavy sensa
uon The colidy pun usually appears suddenly rapidly reachies a
mxmum intensity ¢ here it mry requure the admimsirztion of a
narcotc nd 1s follos ed by 2 short penod of sportaneous vehef
Pun of thar character 13 more frequently 1ssoanted with extra
hepatse thsease such s obstruction by stone and/or infectious proc
esses 10 the iliry passages The other type of pan 1s uswaily not
severe enough to tequire the dmimstration of anodynies s dull
hieny or stetdung m chira and more or less continuous

stead of bewg prroygsmat 1
jrmany disease of the I
cuthons, or mahgnaney D
to ohstruchion of the comme
of the pancreas has somenba
With cohcky pun, Jaund
may become quite profoln

¢ commmonty associated with a
W acute of chrome bepatins
«f the gt blwdder secondary
1t by caramoma in the hewd

harctenstcs
ts ppearance abrapily and
to {8 hours alter the onset
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affection of the bile ducts m young subjects (under 1g years of
age) 1 about half of which number jaundice was also present
were collected from the literature The sex factor plays some role
Statistically obstructive yaundice 1m women 15 most likely to be
caused by stones while 1 4 man the chances of a neoplastic obstruc
tion are distinctly greater

The Lnowledge of occupational factors may be helpful For ex
ample a patient with Weils disease will often give a history of
exposure to surroundings where there are stagnant collections of
water contaminated by infected rats (sewer workers)

A history of a systemic disease or of exposure to a hepatotoxic
agent usually points to hepatitis unless unmistakable evidence of
obstruction 1s obtained However even in patients with a history
such as thts a primary obstructive factor may be the cause of 1cterus
In such instances errors are not uncommon A Iistory of exposure
to hepatotoxic drugs either by mjection or by mgestion 15 very
wnportant Arsphenamune and cinchophen are the two most fre
quently encountered agents When a patient has taken annluenc
drugs he may withhold such history thus making the solution of
the problem more difficult

Jaundice m a theumatic patient should give rise to suspicion
of poisoning with cinchophen and related compounds The danger
anses not only from ngestion of cinchophen under the directive
of a physician but also and probably more so from self medica
ton with patent preparations There 15 a host of antrhenmatic
remedies contaiming toxic qunoline radicals and dispensed under
various trade names by druggists Winle 1t 15 true that only very
few individuals are adversely affected by these drugs ma susceptible
person the ngestion of only a very small amount may bring about
dhsastrous results Acute hepatitis caused by cinchophen porsomng ‘]‘
an extremely serious disease with high mortality In case of survival

3
crrrhosis with ascites may be the late complications ofa pntho!oglcﬂ
s both igno-

sing over a pertod of ume The patient 1
process progressing o p o and the

rant of the dangers mnvolved by the ingestion of the dr e
symptoms (jaundice) ansing from 1t In fact he may even we wHe
the onset of icterus for 1t brings partial relief of arthriuc pawn "
at first 1 lulled 1nto a sense of false security and often seeks me

cal attention too late
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crated with itching 1s more likely 1n prnimary Iver imvolsement than
obstruction

Marked loss of weight 1s a rather late mamifestation of malignant
jaundice and 1s also encountered in pattents who have chronie
hepatiis (cirthosis) The emaciation evident over the upper trunh
and parucularly the upper extremities belies the statement about
stationary or even increasing weight of a arrhouc patent with
ascites A complaint of extreme muscular weakness 15 rather char
actenistic of parenchymatous jaundice Asthema bears no relauzon
to anorexia and weight loss and even patients with milignancy do
not complan of the ntense muscular weakness that chiractenizes
severe hiver damage

After a complete and thorough history has been obtained the next
step 1s a pamnstahing physical examipation which s begun with
1nspection

The mspection should be carried out preferably n direct day
hght as with artificial illununation hight grades of icterus may be
overlooked Jaundice 1s first noticeable 1n the sclerae The yellow
1sh tunt of subconjunctival frt may be misleading but on closer 1n
spection the distinction between the two 13 not difficult Some chim
cians stress the diagnostic value of the different shades of color of
the shin 1n jyundiced patients A number of various colors are men
tioned but 1t 1s doubtfnl that all of them really hwe a dingnostic
significance There are however three types of shin discoloration
that can proie to be of at least inited salue in distngushing
between the different types of jaundice Thus the skin has 1 lemon
yellow hue in hemolyuc icterus 1s ornge or butter yellow o paren
clhiymatous jrundice and 1s greenish bronze 1n obstructive Jundice
prticularly in the mrlignant vanety The greenish tinge 1s due to
bilsverdin

Evaluation of the mtensity of jwundice 15 only of limted differ
ential value nd the cincal esttmation of intensity of jundice by
mere observation of the depth of color of the shin 15 not particu
farly rehnble The discrepancy between cinueal esumation of the
mtensity of pndice and quantitatine estimates of ile pigment 1n
the body fluds 1s dependent on two factors (1) biliverdin does not
rerct with the dizo reagent (2) the pigment once 1t has mfil
trated the shin tends to remain there an igh concentration longer
than 1 the blood stream
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of the mmtal attack When icterus develops painlessly, or 1s asso
cated with rather vague abdominal discomfort or 2 dull  heavy
sensation the discoloration 1s msidious The patient humself may
not be aware of 1t until someone calls his attention to the fact that
the whites of his eyes or the skt of lus face have wrned yellow
Because shaving 15 usually done either early 1n the morning or at
night with artificial 1llumination, the patient seldom discovers the
condition humself Light degrees of jaundice may be casily over
looked even by an experienced observer, unless the nspection 1s
done m direct daylight

In summary 1t may be said that the development of icterus follow
ing a sudden attack of colichy pamn pomnts to disease of the extrt
hepatic biliary passages with calculus or/and infection A slowly
developing jaundice without any pain at the onset or with only
aclung dull pamn accompanied by gradual intensification of the
color commonly occurs either in the case of primary hver disease
or neoplastic obstruction of the extrahepatic bile ducts ‘The pamn
threshold vanies markedly with different individuals and what one
person may feel as only slight or moderate discomfort 1n another
person may regster as intense pain This distnct variation 1n 1
dividual perception of mtensity of different sumuli must be ap
prased as much as possible when the patient presents humself for
examination

It 1s mmportant to eliaat mformation regarding chills With a
common duct stone they are charactensstically mtermittent and 1e
current and there may be classical Charcot intermttent fever due
1o ball valve calculus 1n the ductus choledochus Chills and fever
are also encountered 1n pylephlebitic liver abscess and suppurative
cholangttis  but these symptoms are mot promunent 1n hepatitss
and 1f they do occur they do so early m the disease and 1n the pre
ictenc stage

The complaint relanive to prurs 1s hardly ever encoumeredhusl
patients with hemolytic icterus but apart from this condition xl;
symptom ceases to be of any value m the differential dmgnosd
for 1t occurs with great enough frequency m both obstructive 3:1”
parenchymatous Jaundice True, severe pruritls may be come com
mon 1 certamn types of obstructive jaundice (malignant) than
diseases of the hiver, so thit mtense and perststent icterus not ass0-
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to escape detection without magmfication or so large as to com
mand instant notice It may be elevated above the adjacent shin
surface 1nd reveal visible or palpable pulsations Artenial blood
flows through these angiomas centrifugally from the punctum to-
wards the penimeter The artersal nature of the blood 1s versfied by
the use of mfrared photographs in which the structure red from
1ts content of arterial blood 1s lost 1o view Curnously enough the
lestons are commonly observed over the parts of the body drained by
the supertor vena cava being most abundant over the face and neck
Rarely they can be seen over the lower trunk and lower extrem:
ties The reason for this distribution 1s not known The patrent
may suddenly blossom out with spider nevi while under observa
tion In some cases of diffuse hiver damage they are relatn ely numer
ous but may fide and disappear with climeal improvement. Thus
they wax and wane 1n relation to the clinical progress of the dis
ease Spider angromas are not to be confused with hereditary hemor
rhagic telangiectasia In the latter condition the famihal nature of
the disorder the tendency to bleed and certain anatomical charac
teristics of the lesion distingussh 1t from cutaneous arterial spider
Spider neva bleed very rarely In an occastonal panent with errthosis
epistaxts ot bleeding from the gastroantestinal tract may be ac
counted for on the bisis of a hemorrhage from spider angiomas of
lllC mucous membranes

An andicatzon of the widespread alteration 1n cutaneous vessels
assocrated with spiders 1s the paper money shin many vessels being
visible mn regions of the skin where they are not seen normally
\asculanization of the external aspect of the nose 1s a phenomenon
of the same order Other alterations of cutaneous vessels include
palmar and planter erythema (liver palms’)

The evidence of collateral airculauon with distended cutancous
vewmns over the abdomen particularly 10 association with the typical
appearance of aput medusze points to the diagnosts of cirthosis
with portal obstruction The abdomen should be inspected also for
postoperative scars and for evidence of previous fistulous tracts

It 15 a curious phenomenon that wath rare exceptions 1t 1s un
usual for patients with arrhosis of the liser 10 be lisutine I have
never seen a patient with an abundant crop of hair on his chest

It 15 1mportant 1o note the state of nutntion of the patient In
hemolytic acterus he 1s usually well nounshed occasionally shightly
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The mtensity of Jaundice 15 chefly dependent on the degree of
buliary obstruction whether the nterference with the free flow of
ile be m the mtrahepatc filter or m the extrahepatic bilary sys
tem A rather striking difference m the degree of bihary obstruc
ton tan be noted m cancerous as contrasted with calculons or
parenchymatous jaundice This 1s probably because of the differ
ence between the pragressively stenosing or compressing effect af
neoplastic disease and the constantly dilatng effect of a common
duact stone

The sudden onset of marked jaundice often occurs m extemstie
primary liver damage In these cases, bulirubinema fluctuates within
a range of an mtense grade of icterus, even n the presence of
patency of the bile ducts However, a wide range in mtensuty of
jaundice 1s encountered m hver disease Deep constant jaundice
15 usuaily observed 1n acute liver atrophy or malignant obstruction
Jaundice 1s absent or shght i the majority of cases of metastauc
cancer of the Iiver It 1s rather mild 1n hemolytic icterus, whereas
with a common duct stone 1t 15 of varable degree, fluctuating within
a rather low range of mtensity Low grade and vamable bilirubt
nemia 15 commonly assoctated with a benign obstructive leston such
as a stone, and with more chromic forms of parenchymal disease In
curthasts, jaundice 15 not a prominent feature, and when 1t does
oceur 1t 1s usually late and not very intense

Factitious dermautts, caused by extensive scratching meant to
relieve pruntis, 1s found n hepatocellular and obstructive Jaun
+ dice, but never in hemolytic icterus

Pigmentation of the skin due to deposits of melanin pigment I\:
suggestive of chromic hepatitis (cirrhosis) It 1s espeaiaily noticeable
m the palm creases and axillae -

Spicer nevi or angiomas are not pathognomonic of cirrhosss o
are frequently observed n this disease (they are also seen ﬂ; p\'I;
nancy vitammn-deficiency states, and n normal mdw;dula s} "
hepatic disease they may be caused by the farlure of the wcx’d‘s
1nactivate androgenic hormanes and 17 Letosteroads  From al .
tance they have the appearance of tiny red papules and ort c€0( he
wspection, or under a magrufying glass are seen 10 co;\sxst: e
central point or eminence, branching legs or spokes, and an ery!
matous region eﬂcOmpaSS“\g these structures ani
beyond the radius of the legs The central point may

d often extendmng
be so small a5
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to escape detection without magmfication or so large as to com
mand instant notice It may be elevated above the adjacent skin
surface and reveal wisible or palpable pulsations Arterral blood
flows through these angtomas centrifugally from the punctum to
wards the perimeter The arterial nature of the blood 1s venfied by
the use of infrared photographs in which the structure red from
1ts content of artertal blood 1s lost to view Curiously enough the
lestons are commonly observed over the parts of the body drained by
the superior vena cava being most abundant over the face and neck
Rarely they can be seen over the lower trunk and lower extrerm
ties The reason for this distibution 1s not known The patient
may suddenly blossom out with sptder nevt while under obseria
tion In some cases of diffuse Iiver damage they are relatively numer
ous but may fade and disappear with chimcal improvement. Thus
they wax and wane m relatton to the climcal progress of the dis
ease Spider angiomas are not to be confused with hereditary hemor
thagic telangiectasta In the latter condition the farmlial nature of
the disorder the tendency to bleed and certain anatormeal charac
tenistics of the lesion distinguish 1t from cutaneous arterial spider
Spider nev: bleed very rarely In an occasional patient with cirthosis
epistaxis or bleeding from the gastro mtestinal tract may be ac
counted for on the basis of a hemorrhage from spider angiomas of
the mucous membranes

An ndication of the widespread al m vessels
assoctated with spiders 1s the paper money skin many vessels being
vistble m regions of the skin where they are not seen normaily
Vascularization of the external aspect of the nose 1s a phenomenon
of the same order Other alterations of cutaneous vessels include
palmar and planter erythema ( Lver palms)

The evidence of collateral arculation with distended cutaneous
veins over the abdomen particularly 1n association with the typical
appearance of caput medusae points to the diagnosis of cirrhosis
with portal ebstruction The abdomen should be mspected also for
postoperative scars and for evidence of previous fistulous tracts

It 15 a curious phenomenon that with rare exceptions 1t 15 un
usual for patients with cirthosts of the hver to be hirsutive I have
never seen a patient with an abundant crop of hair on his chest

It 15 mmportant to note the state of nutriion of the patient In
hemolyuic 1cterus he 1s usually well nounished occastonally shightly
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The imtensity of jaundice 15 chiefly dependent on the degree of
biliary obstrucuion whether the mterference with the free flow of
bile be in the intrahepatic filter or 1n the extrahepauc biliary sys
tem A rather stihing difference m the degree of biliary obstrue
uon can be noted 1n cancerous as contrasted with calculous or
parenchymatous jaundice This 1s probably because of the differ
ence between the progressively stenosing or compressing effect of
neoplastic disease and the constantly dilating effect of a common
duct stone

The sudden onset of marked jaundice often occurs m extensie
primary Iiner damage In these cases, bihirubinemia fluctuates withm
a range of an intense grade of icterus, even i the presence of
patency of the bile ducts However, a wide range m imtensity of
Jaundice 15 encountered 1n lver disease Deep constant jaundice
1s usually observed 1n acute hiver atrophy or malignant obstruction
Jaundice 15 absent or shight 1n the majority of cases of metastatie
cancer of the liver It 1s rather mld mn hemolytic xcterus whereas
with a common duct stone 1t 15 of variable degree, fluctuating within
a rather low range of mtensity Low grade and varrable bilirub
nemia 1s commonly assoctated with a benign obstructive lesion such
as a stone and with more chromc forms of parenchymal disease 1n
arrhosts jaundice 1s not a prominent feature, and when 1t does
occur 1t 1s usually late and not very intense

Factitious dermatitss caused by extensive scratching meant o
relseve prunus 15 found in hepatocellular and obstructrie jaun
dice but never in hemolytic 1cterus

Pigmentation of the skin due to deposits of melamin prgment 13
suggestive of chromc hepatitis (cirrhosisy It 1s especially noticeable
m the palm creases and axillae bt

Sprder nevt or angiomas are not pathognomomc of currhosis ; u
are frequently observed 1n this disease (they are also seent xr; P Eli
nancy, vitamun deficiency stites, and n normal ndisidual !)r ©
hepauc disease they may be caused by the failure of the lve e
mactivate androgenic hormones and 17 Letosterords From anm
tance they have the appearance of tiny red papules and on ucf e
nspection, or under 4 magnifying glass are seen to co(;ms:t e
central point or eminence, branching legs or spokes an ;mmizim”
matous Tegion encompassing these structures and Ofl;“ ex ol -
beyond the radius of the legs The central pomnt may be 03
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may also be a small well localized area of tenderness
1t costo vertebral angle or in the eleventh intercostal
~ lateral border of the erector spinae muscle This may
the apposition of the non pertonealized liver to the pos
minal wall in this region
't may be enlarged 1n cases of hepatitts or obstructive
rom whatever cause In chromic hepatiis or when en
18 dary to bihiary engorg caused by a stone or
the lwer 15 usually smooth and non tender In order to
1¢e liver edge the patient may have to take a deep breath
palpating hand dips wnto the abdomunal wall this en
examner to feel the edge as 1t ships under hus fingers
Ipation 1 some cases may be more satisfactory since the
1th a tender liver 15 apt to stop inspiring as the edge meets
mers hand The location of the normal liver edge during
iration 1s variable and may often be felt one fingerbreadth
costal margin ‘When the edge 15 not definitely palpable,
resort to percussion for determination of liver size, this
tes the extent of the area of hepatic dullness
~r edge may be tender 1n acute hepatitis A non palpable
(with diminution in the area of hepatic dullness as de-
»y percussion) suggests ether acute liver atrophy or a late
age of arrhosis In the case of acute liver atrophy with
ession the hiver mnitially enlarged may shrink in a com
hort ume While the edge 1s smooth and regular in
itis 1t may be indurated and irregular in arrhosis and
n the latter instance the examiner may also be able to
on the surface of the liver Occasionally, 1n some forms

cpatitis (tov lwver also may present palpable
stmulati ~ nancy Enormous Jivers, weighing
1ms ching the ur' “cus occur only
w melanoma, *  oma, Hodghins

Rapid «nt of the organ
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undernourished while in a case of common duct stone the patient
may even be obese Inamtion ordinanly indicates a malignancy, but
ts not at all infrequently encountered 1 currhosis 1n the latter
mstance 1t particularly affects the upper extremuties On the other
hand, even marked obesity 15 often seen 1 pattents with arrthotic
Twvers

A peculiar musty, rather pungent odor may be detected m close
proximity to the patient or it may be at times so mntense as to con
sutute the first impression on entering his room It 15 referred to as
foetor hepaticus and has come to be regarded as a sign of hepatic
msufficiency with poor prognostic import though i mlder de
grees 1t may be encountered in patients who will recover It 1s
parucularly charactenistic of acute liver atrophy but ats nature 15
unknown In cirrhosts it 1s a rather late mantfestation observed
either m the precoma or comatose state, as a termunal affair

After inspection there should follow a thorough palpation which
may give suggestive clues and occasionally even establish the diag
TnOs1s
The doctor should look carefully for palpable lymph nodes asa
muld peripheral lymphadenopathy may be encc d 1n infectious
jaundice Neuther 15 a search for metastatic mvolvement of lymph
nodes to be overlooked Virchows node under the left sterno-
mastord muscle nodes 1n the subpectoral regions, around the navel,
or 1n the rectum (rectal shelf)

Palpation of the abdomen 1s a difficult matter with some pattents
particularly on the first visit With subsequent examnations the
patient may learn to Telax abdominal musculature and thus factls
tate the task for the ng physician [ of the patient
1n a tub of hot water or the administration of a sedauve (nembutal,
njected 1ntravenously, in the dosage of 1 to 2 gr, provided therle
are no contra indications) may also facilitate the examination Pal
panon yields valuable information concerning the size and codn
sistency of the liver spleen and gall bladder It should also nclude
the search for other organs and masses

The tenderness 1n both upper quadrants of the abdomen 15 more
common and of greater intensity n acute hepatitis or secoﬂd;if)'
hver damage ansing from calculous obstruction than in ma ;i
nant obstruction In some cases liver tenderness can best be ehcn:b
by fist percussion using a Jarrng blow over the right lower T
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the organ 1s not smooth but instead hard and often irregular 1n
addition 1t may be tender

The spleen 1s frequently enlarged in parenchymatous jaundice
particularly of the chronic vartety (cirrhosis) but rarely so 1n the
obstructive type of jaundice or metastatic caranoma It 15 also fre
quently enlarged mn familial hemolytic icterus and sometimes n
prumary carcmnoma of the hver The enlargement of the spleen m
the latter nstance 15 understandable for many cases of primary
hepatic carcinoma develop 1n old cirrhotic hivers This statement
should not be taken to mmply that cirthotic patients frequently de-
velop caranoma which 1s not true but merely that carcinoma 1s
often found n association with cirrhosis Calculous jaundice alone
15 accompanied by splenomegaly only when the obstruction has
lasted sufficiently long to result i a biliary or obstructive cirrhosts
m which case there may even develop ascites and hematemests
from eosophageal varices—the two common findings 1n any case of
crrhosts Usually however splenomegaly imphies the presence of
hepatiis or famihal hemolytic 1cterus and 15 an outstanding fea
ture 1n the so called Bant1 s syndrome Hodghins disease leukemia
and infectious mononucleosis are other conditions to be thought
of any one of these affections may be associated with jaundice

The presence of ascites can be noticed on mere inspection of a
distended abdomen which 1s not to be confused however with a
protuberant abdomen of a markedly obese indivadual Wich ascites
the distention 1s rather umform and tn the recumbent position
the abdomen broadens and bulges in the flanks owng to the col
lection of fluid there In the upnght position the abdomen pro
trudes marhedly and the umbilicus projects outward Movable dull
ness on percussion and a ﬂuctuatmg wave on auscultation may con
firm the mmpression ganed on mere nspection These findings
however are not demonstrable until the amount of fluid 1n the
abdominal cavity reaches certamn proportions Small amounts of
fluid may be easily overlooked

Ascites 15 a charactenstic finding in chronic hepatitis but may
also occur :n mahignant mvolvement of the lver In the latter case
the flwd usually has a specific gravaity above 1014 and 1s often
found to contain mucn the presence of which 1s of considerable
diagnostic aid Rarely ascites ts encountered 1n longstanding cal
culous jaundice The presence of ascites thus does not wholly ex
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cases However, more often than not the organ will be seen to Le
enlarged on laparatomy, although the enfargement could not be
determined chincally

Once the gall bladder does becomes chimeally paipable 1t 15 prac
tically diagnostic, for 1t 15 rarely sigmificantly enlarged 1n other con
ditions except m the case of empyema of the gall bladder In this
connection  Courvoisier s Jaw 15 worth remembenng  In cases of
chronic jaundice due to blocking of the common duct a contraction
of the gall bladder sigmifies that the obstruction 1s due 1o stone 2
di of the gall bladder—that the obstruction is due ta Guuses
other than stone This statement has been elaborated on n the
following quotanon  In the presence of jaundice which 1s pamless
and progressive and associated with consistently achohe stools a
dilated gall bladder palpable through the abdominal wall 15 almost
certan to be due to mahgnancy of the head of the pancreas or the
lower end of the common duct (Lahey) The teason for this 1
that cholelithuasts 15 assocsated with cholecyststis the chromically
fected gall bladder becomes smaller, non-contractile, and non-dis
tensible as a result of the progressive fibratic reaction i ats walls
Another veason 15 that with common duct stone the obstrucuon
1 not sufficiently prolonged to cause distention On the other hand
with carcinoma of the head of the pancreas the gall bladder may
smitially be 1 a perfectly normal state allowing marked disten
1on of the organ as the obstruction grows progresstvely more com
plete The author saw one case of carctnoma of the head of the
pancreas with non palpable gall biadder 1n which autopsy showed
that the gall bladder with densely fibrouc wall had shrunk down
to the size of a Jarge olve, contracted on a small stone withun s
lumen Such a gall bladder cannot distend no matter how high the
intrabihiary pressure nises from obstruction and how Jong 1t lasts
It wonld be more hiely to rupture than enlarge, .

Complete biliary occlusion 35 not essentiat to the presence o :
palpable distended gall bladder, and the possibility of chrome pa
creautis should be considered i the presence of ncomplete bllng
obstruction and a palpable gal) bladder The non tender s;;nooc
distention of thys organ 1n the presence of complete biltary o 5;’:;’:
uon defirtely pomnts to the diagnosis of malignant occlusion of i
termnal end of the common duct In primary caranoma © d
gall Dladder which sometumes may be assocated with jaundice
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membered that even 1n complete bihary obstruction there are other
factors that detesmine the depth of color, such as the rate and man
ner of hemoglobin wastage and the rate of loss of bilirubin from
the blood stream through excretion by the kidneys The values ap-
peaning 1n the table below are rather arbitrary and include consid
erable overlapping
Tasre IX

Intenssty of Jaundice as
Determned by Quantitative
Estymation of Bihirubin sn

Type of Jaundice the Blood
1 Hemolytic jaundice 1 Rarely over § mg per cent
2 Hepatogenous jaundree 2 20 mg per cent, as hgh as 5o

mg per cent in acute severe
cases
3 Common duct stone and be 3 Fluctuates within relauvely
nign stricture low ranges, not commonly ex
ceeding 10 mg per cent
4 Cancer of the head of thepan 4 Usually 10 to 20 mg per cent,
creas not infrequently 20 to 40 mg
per cent.

The 1cterus index 1s hikely to be above 100 1n the group of can
cerous jaundice although in many instances 1t may be between
50 and 100 and 1n a few even lower Nevertheless 1t 1s true that an
1cterus index of above 100 may well be expected 1n the majority of
cases of malignant obstruction On the other hand 1in calculous
jaundice an icterus index of above 100 1s only rarely encountered
However as already mentioned there 15 enough overlapping so that
sharp differentiation cannot be made on this basis alone

The determnation of the patency of the bihary passages 1s of

importance Consid can be
fmm mere mspection of the stools as the presence or absence of
normal biliary color constitutes a valuable cimcal sign A colorless
or acholic stool has the apperance of clay chalk, or ashes A cherm
cal analysis of the feces for the denvatives of bilirubin (urobilin
ogen) should be used to substantiate the gross findings noted on
mere 1nspection In case of doubt, duodenal intubation may be used
for obtaining the necessary matenal In view of the importance of
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clude a common duct stone as the underlying primary cause of
Jaundice

Given a picture of a jaundiced pattent, with evidence of loss of
weight m the upper extremities, an abdomen bulging from ascites
and spider angtomas on his almost harrless chest, add to 1t the caput
medusa—and you have a classical picture of cirrhosis of the Iiver

In the presence of ascites nerther hiver nor spleen may be found
enlarged by the usual methods of palpation The enlargement of
these organs can then be demonstrated by dipping or thrusting the
palpating fingers td rgach below the fluid level (ballottement)

Peripheral edema may accompany ascites The swelling of the
lower extremities, hepatosplenomegaly dilatation of the collateral
cutaneous venous channels over the abdomnal wall, and gastro-
mtestinal bleeding (hematemesis and/or tarry stools) constitute char
actenistic mamfestations of portal hypertension as 1t occurs 1n cir
thosis Edema of the dependent portions of the body, mn the ab
sence of a demonstrable accumulation of intraperitoneal flud or
assoctated with only a shight degree of ascites 1s independent of
portal hypertension and occasionally makes 1ts appearance n the
course of severe liver damage In these circumstances 1t 1s probably
attributable to hypoalbuminemia, which results from rmpairment
of proten synthes:s by the hver.

Among the laboratory findings, the esumation of bilirubinemia
may be of some assistance The sigmficance of determination of
the type of bilirubin present m the blood has already been dis
cussed

Generally speaking, the icterus mdex 1s usually higher 1n cancer
ous than 1 calculous jaundice, but there 1s sufficient overlappng
to prevent rehability of any arbitrary dividing level n diagnosis
This caution also apphes to other forms of jaundice A sudden ”:1
crease 1n the mtensity of icterus from moderate to more marke!
degree 1s suggesuve of an mflammatory condition 1 the bxh?nrz
system (cholangitis, choledochttisy The reverse suggests d;]e Si;n "
pathological processes 1 the period of resolution of the 1{)1 lam}‘or
tory lesion 1n the bile ducts as well as release of stagnant lz}:ou o
merly this rapid fluctuation in the mtensity of 1cterus w:;s b cgn
to be incompatible with parenchymal liver disease, but “:wgrphas
ence 1 the pandemic of mfectious hepattis during the las e
demonstrated the falsehood of such an assumptton It shou
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matous jaundice On the other hand the stool may be normal 1n
appearance throughout the course of even severe parenchymal liver
disease because both intra and extrahepatic biliary passages are
then patent The color of the stool may also fluctuate from time
to ume with alternation of cholic and acholic stools 1n cases of
common duct stone corresponding with the occluston
of ductus choledochus The stool that assumes a lighter color as the
yaundice progresses and finally becomes continuously acholic pomnts
to mechanical obstruction by a neoplasm there may be variations
1n the color of the stool at the onset of the disease but once the
stools become acholic they rarely become colored again without
operative intervention

For more accurate determination of the degree of oligocholia or
complete acholta quantitative estimations of the amount of bile
can be carrted out For the technique of these tests and the detailed
mterpretation of the results the reader 1s referred to Chapter v
A brief résumé will be presented here for emphasts

In complete obstruction of the common duct by carcinoma the
per diem amount of the feces urobilinogen 1s usually less than g5
mg while the opposite extreme 15 observed n hemolytic icterus
In the latter condition values considerably above the normal will
be found particularly during hemolyuc crsis In calculous obstruc
tion or parenchy the urobil content of the
stools will be found to fuctuate within rather wide Jmts of very
low to pracucally normal figures depending upon the degree of
mtra or extrahepatic obstruction as 1t varies m the course of the
disease In liver disease urobihinogen seldom disappears from the
feces for any consecutive four day period because a complete sup-
pression of bile flow of this d 15 rel ly rare alth
1t 15 known to occur 1n a few cases for even longer peniods Imm
hepatic obstruction 1s particularly characteristic of arsentcal hepati
tis but 1s also frequently present 1n other vaneties of parenchyma
tous Jaundice Such cases are difficult to differentiate from me-
chanical occlusion of the common duct The studies on urobilinogen
excretion 1n the ure when correlated with the results of the lver
function tests may help to prevent one from misdiagnosmg them
as surgieal jaundice The diseased condition seems to be more severe
1n obstructive hepatitis than 1n liver disease without obstruction 1n
the hepatic filter
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this finding the presence or absence of bile 1n the stools should be
checked repeatedly whenever the diagnosts 1s uncertain

An acholic stool sigmifies obstruction However 1t 15 1mportant
to remember that obstruction need not necessarily be determmed

50—

N
S
|

a OBSTRUCTIVE
7]
<30 NON OBSTRUCTIVE
w
o
&
m20~-
=
=1
=
10—

= ww  ow  Zuw [%]
=285 28 88 28 io g
E5 23 95 oo gFo e
Tz Zz Ez Fz &= =
= us o5 = o= &
£ 2% p= 5 25 35
37 <7 =2 S

ng to

i e e raond e Faam Bl nd 1 Toppr
Courtesy of Gastroenterology

by gross occlusion of the extrahepatic biliary system mrmlfxcp::::
obstruction 15 productive of the same results This accounts for :
acholic stools 1n acute hepatiis z2lthough the obstructive stage (:‘
ntrahepatic disease 1s usually of 2 comparatnely short (}I\-A}\:!uil(lan
With 1mitial stages of recovery normal color 1s restored ety
intermttently acholic stool 1s frequently encountered 1 pare!
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that reabsorption of urobilinogen from the intestinal tract 1s faulty or

that the hiver even though damaged s yet capable of disposing small
amounts of urobilinogen which were reabsorbed [Watson]

The determinations of daily urobilinogen excretson 1n the stool
and urme offer the best means for establishing the presence of com
plete biliary obstruction This may be safely assumed to be present
whenever the daily excretion of urobiltnogen m the feces 15 less
than § mg* Complete biliary obstruction 1s encountered chiefly in

1 of the extrahepatic bile ducts when 1t 15 usu
ally persistent and may be accompanied by evidence of bleeding
nto the intestinl tract

The limrtations of liver function tests with reference to the dif
ferennial diagnosis of jaundice bave already been discussed These
tests are not needed for establishing the diagnosis of hemolytic
1cterus As to the differentiation between hepatogenous and obstruc
tve jaundice 1t 15 worth emy once more the necessity for
performing these laboratory procedures early in the course of the
disease and before liver mnjury secondary to extrahepatic occlusion
has ime to supervene Fien when done at the opimum time there
15 considerable overlapping n the results obtained No single labo
ratory procedure can furmsh a reliable diagnostic aid At best even
when 1t 15 possible to do a whole array of dufferent tests and hate
some of them repeated 1 a sertes great difficulties may be encoun
tered although valuable information can frequently be gamed
Senial repeated tests are almost the only ones of value It 1s desirable
to use at least two liver function tests one measuring the meta
bolic and the other the excretory function of the hiver S~

The practical mmportance of a defimte diagnosis 1n any given casé
of jaundice lies in the classification of patzents 1n the medical and
surgical groups for the treatment 15 obviously different 1n the two
It 15 a part of wisdom not to hurry the diagnosts 1n acute cases par
ticularly 1n the absence of serious infection such as abscess of the
liver empyema or perforation of the gall bladder Some delay 1s
Justifiable for two reasons First considerable harm can be done by
doing a laparotomy on 1 patient with parenchymatous-hver disease

*\ery small amounts of uroh linogen are un loubtedly der ved at 1 mes from the
b1 ul nof blestaned ep thelial cells of the colon The amo nt that m ght be de
¥ ed i ths way has nc er been determ ned w th corta nty but ¢ s probably hardly
© er grea ex than 5 mg a day and rarely as much as that
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Thus 1n conjunction with clinical ﬁnd:ngs the color of the stoo!
serves as an mmportant diagnostic ard Genemlly speaking jaundice
accompamed not only by pain but also by bile 1n the stoal or m the
matertal obtamned by duodeno biliary draimage, speaks for calculous
or hepatocellular jaundice, while jaundice without pan and with
no bile 1n the stool or duodenal contents pomnts to malignant ob
struction Limutations mherent m ths generalization are to be kept
n mind

The gross mspection and chemical examnation of the stool for
bile may well be supplemented by an analysis of the urine for bile
salts and bile pigment The qualitative tests are very simple and
therefore can easily be carried out by the physician himself, without
the aid of any elaborate laboratory equipment The presence of bile
salts 1 the urine as determined by the sumple foam test Tules out
an uncomplicated kemolytec wcterus The presence of bilirubm
the urine as determined by any one of the uncomplicated tests
which can be performed at the bedside, at once 1dentifies regurgita
tion jaundice With the simple qualitative determination of uro
bilinogen 1 the urine, a positive result 15 strongly against the diag
nosts of carcinoma of the extrahepatic bilary tract

In the presence of a strongly posiive test, hepatocellular jaun
dice 15 more than hkely to exist, although the possibility of liver
mjury secondary to bemgn extrahepatic bilary obstruction must
also be considered as for example m case of common duct stone
with cholangius In common duct stone not assoctated with acute
biliary tract infection and not of long enough standing to molve
the liver, secondary urobihnuma generally 1s not as marked as
m primary parenchymatous liver disease However, while urobilt
nogenura 1s much more often observed 1n marked degree n hepato
cellular jaundice, too much overlapping occurs to permit differen
tration on this basis alone The test may also give a strongly post
tave Tesult during cnises of hemolytic icterus

The absence of urobilinogen from the urme i patients with jaundice
1s not safe evidence that there 1s complete Interference wth bile flow
such as obtamns n mahignant obstruction Thus 1n cases of calculous

with plete brlary occl or m cases of parench)mﬂf
tous jaundice accompamied by finding of at Jeast small amounu;
urobilmogen in the stool, urobilinogen, strangely enough, may be cc:ses
pletely absent from the urine It can only be assumed 1n these
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erroneously dragnosed as a case of surgical jaundice Secondly in
case surgical intervention 15 indicated some time 15 required for
prepanng the patient for surgery and this same interval can be
utihized for observing hun and carrying out the necessary dsagnostic
procedures Unless one 1s absolutely sure of the diagnosis the best
policy 15 to consider the case as that of hiver disease unul proved
otherwise or until some time has elapsed without alleviation m
the general condttion of the patient However the penod of watch
ful expectancy should not be unnecessarily prolonged lest 1rrepa
rable liver damage develop from an obstructive lesion amenable to
surgical removal
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CHAPTER V11

HEMOLYTIC JAUNDICE

In the group of hemolytic cterus are included 2 number of various
condtitons that all have one common denomnator excessive blood
destruction  Although 1n some instances other factors play at least
a contnibutory role in the production of ]:mndlce, still the hemolysts
of red blood corpuscles 1s the £ bl
for icterus Here we are mostly concerned with those d:sease en
tities 1n which hemolytic anemas are the outstanding feature Per
haps the term hemolytic 1s not altogether desctiptive of the actual
state of affurs Although n some conditions the process may be
hemolytic 1n a strict sense of the word, 1n others the actual mode
of destruction of the erythrocytes 1s not definitely known There
fore the term will be used more 111 a not too well-delineated hema
tologic sense rather than with its strict immunological meaning

Fxcessive blood destrucnion 1s often conditioned by certain mor
phological alterations of the red corpuscles These morphological
devintions from the normal are different for the various disease
enunes

CLASSIFICATION OF HEMOLYTIC ANEMIAS
(Modified after Wintrobe)

A Acute and Subacute Hemolytic Anemia
TProtozoal parasites (malariay
Bactera (B Welchu streptococcus hemolyticus)
Chenucal porsons (phenylhydrazine, sulfamilamide)
Ammal poisons (snake venoms)
Vegctzble potsons (favism)
y occurring ggl hed I )

Hemolysins of the immune-body type

a Paroxysmal {cold) hemoglobinuria

b Acute acqured bemolyuc anemia of unknown ctiology (Led

crer s anemia)

I

139
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“Taste XI

SicrLE CELL DISEASE

Clinical Features—This 15 a chrome hemolyuic disorder prnapally en
countered 1n Negroes and characterized chmeally by the symptoms of
anemia rtheumatod mamifestations cardiac murmurs chronic leg ulcers
and abdomunal crses Howeser symptomatology 1s variable In some pa
tients only ictenic sclerae and pallor of the mucous membranes may betray
the presence of this condition In others a history of chronic weakness
Inssitude and rheumatoid pans may be eheited The course of the discase
1s sometimes punctuated by attacks of severe abdomimal pain that i some
instances may be precipitated by gallstones which these patients are so
prone to develop Cardiac and signs are

Among the chref physical findings are jaundice cardiac cnlargement and
murmurs bony deformuties and chromc leg ulcers Luver and spleen may
be enlarged

Labaratary Findings—Anemu of variehle degree with nucleated ted blaod
cells and sicklerma are charactenstic Other diagnostic features consist 1
decreased erythrocyte fragility and evidence of actnve hemolysis (bilirubi
nemia with ndurect van den Bergh reacton) X ray studies may demon
strate cardiac enlargement and bony lesions (osteoporosis hair on end
appearance of the skull etc)

D 1 with cardiac findings rheumauc
pamns and lowgrade fever the picture may he mistaken for that of acute
theumatic fever with cardins The mamn differenual point 15 of course
sicllemia To this may be added jaundice and evidence of excessive blood
The hustory suggesine of fever 1n a Negro should
arouse the suspicion of sicklecell disease and lead to the search for
stcklemia by special methods
Jaundice abdomnal pamn and vominng simulate a gatlstone cohe. In
the presence of hepatomegaly parenchymatous jaundice may be suspected
The indirect type of van den Bergh retction will aid m establishang the
hemolytic nature of the disorder and thus distinguish st from hepatocel
tular or obstructive Jrundice

a hypochromic anemia and splenomegaly The diignosis 1s sub-
stantinted by the presence of target oval and stippled red cells
mcreased hypotonsc reststance of erythrocytes and complete refrac
toriness to 1ron therapy

Sickle Cell Disease Tlus disease was first descnibed n 1910 and
1s known as 1 hereditary and famlial form of a chrontc hemolytic
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B Chronic Hemolytic Anemias

Target ovalcell syndromes (Mediterranean anemia)

Sichle-cell anemia

Familial or congenital hemolyuc jaundice

Chronic acquired hemolytic Jwundice

Symptomatic hemolytic jaundice (leuhemia, Hodgkin's disease
etc

Nozlumal hemoglobmuria

G e W e

o

TARGET OVAL CELL $yNDROVES—SICKLE CELL DISRASE

Sichle-cell anemia belongs to a most mteresting group of condt
tions with wborn abnormalities of the red blood corpusles which
cludes, 1n addwon, chronic congenital hemolytic 1cterus, Cooley s
disease (Mediterranean erjehroblastic anemia), and ovalocytosts
More speafically, sichlecell disease can be classified wath the Medt
terranean targetoval-cell syndromes, which are characterszed by a
reduction 1n the bemoglobin level, hypochromia, abnormalities of
red cells (target cells, oval cells, sichle cells,* and stippled cells)
wcreased tesistance of erythrocytes to hypotome salt solutions and
complete tefractoriness to won therapy The increased hypotonic
resistance distingtushes this group from congenital chronc hemo
Iytic 1cterus Individuals without anemua or evidence of other ab-
normality, but showing incteased numbers of target, oval or sichle
cells (sicklemia) are encountered A high familial incidence of this
tratt will almost always be found in any given tnstance of anema
of this type Interestingly enough there 1s a defimte Tl factor
mvolved, the trait or the disease occurrng mostly mn people of
Mediterranean ongin (mote particularly Italian), with the excep
ton of sickhing, which 1s most common 1t Negroes There 15 strong
evidence 1 support of the possble relationship of the Mediter
ranean target-cell syndrome to the (Afrcan) sickle<ell syndmm:

In a person of Medsterranean (and particularly Italian) ung;‘e
the question of targetcell anemua should be constdered l:m:“
presenice of a hemolytic type of jaundice, cardiac systohic mu

*Sickle cells are peculr sible shaped and ost shaged. Ted bn;:xemc;ﬂ‘:f;z
Ovalocytes are clongated oval shaped or ettipucal blood P ety Targes cells
normal erythiocytes of lower vertebrates and sorme mammal this appesT
are unusually (hun ervthrocytes having the appesrance of bulls eyes, o et

of hemoglobin 1n the center and periphery
e oo comeematon i th sone. bemg Lo than vsual
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disorder characterized clinically by the symptoms of anenua, rtheumna
toid mamifestations cardiac murmurs, chronie leg ulcers, and acute
abdommal ecrises It 1s distinguished by the presence of the sickling
trait, increased hypotonic resistance of erythrocytes (decreased fra
gility), and signs of excessive blood destruction Large numbers of
target cells may also be present The latter finding Links 1t with the
Mediterranean syndromes mentioned previously Wath these syn
dromes, sickle cell disease possesses other features 1 common 18]
all gradations of the sickle cell trait, at the lower end of the seale
there being mdwiduals without anema or evidence of other abnor
mality except for sicklemia, * (2) hypochromic anemra with hemo
Iytic type of jaundice, (3) splenomegaly, (1) cardiac murmurs (5
increased erythrocyte fragility However, as already pomnted out,
the ractal incidence 1s strikingly different Sickle-cell disease ss essen
tially peculrar to Negroes, although 1t 1s also encountered 1n whte
people It seems to be more than a coinadence that among the
whites this disease affficts mostly persons of South Itahan stock
This serves as another hnk 1n the chain of evidence pointing to the
close relation between the sickle cell and Mediterranean target-oval
cell syndromes The occurrence of the sickle cell trait 1 Puerto
Ricans and Mexicans 15 understandable, because of the high ma
dence of cross breeding with the Negro race

Sicklernia must be distingmished from true sickle cell disease, as
the sickle-cell trait alone appears to be of little chinical sigtficance,
although 1¢ 15 a necessary predisposing condition n the development
of the disease Under what arcumstances the sickle cell traut 1s con
verted 1nto a disease state 13 not known Perhaps whenever certamn
factors particularly favorable for sichling ave present, a sufficiently
large number of cells are affected to give rise to a climcally recog
nizable condition Such factors may nclude local or genexal anox
emia 1mfection, surgical procedures, and other circumstarnces known
to slow the crculaton of the blood

Sickling 15 a property of the red cells rather than of the plasma
The assumption by the erythrocytes of the charactenstic crescentic
shape occurs in an atmosphere deprived of oxygen and 15 favored
by a lawenng of the pH The process 1s reversible as exposuie 0
osygen 15 effective 1 restoring sichle cells to 2 arcular form

Lt e N e e

a very small percentage 1 il
toms ‘and signs of sickle cell disease
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Strangely enough, although in hypotomic saline solutions the sickle
cells are even more vesistant to destruction than are normal erythro
qtes (decreased fragihity), the sickle cell anemia 1s of a hemolyuc
type The sickle cells have been demonstrated to have a somewhat
dminished resistance to 1 al trauma as compared with the
normal cells Possibly the hemolysis 15 caused by the mechamical
mpaction of masses of deformed red blood corpuscles 1n the smaller
blood vessels of various organs Active phagocytosis of defective
eythrocytes by macrophages, with it of ! lobin, h1s also
been suggested Whatever be the mechamsm of blood destruction
asociated with sichle cell anemia, there 1s ample clinteal and patho
logical evidence available unmstakably showing that the anemia in
question 15 of hemolytic ongin * Jaundice with an indirect yan den
Bergh reaction 1n the blood serum and normal-colored stools with
wcreased urobilinogen content testify to that effect Pathologicatly
blood destruction 1s demonstrated by evidences of increased activity
of the retculo endothehal system throughout the body, showing
phagocytosis and Iarge deposits of hemosidermm 1n vartous organs
The pathologic process consists essentially of occlusive vascular
Phenomena produced by red-cell 1mpaction mentioned above and
by thickening of the wails of small and medium sized arteries and
endarterial mtumal proliferation This occurs both in association
with and sn the absence of sntravascular thrombosis The results
are 1schemia necrosts, and fibrosis of the affected tissues and organs
The chrucal mamifestations of the discase are deternuned by these
Pmmhglc:xl changes and the usual symptoms and signs of anemia
M any cause The pathological alterations 1 the bones may “153
teaccounted for by hyperplasia compensatory to the 1ncreased bloot
desruction with osteosclerosts as a secondary phenomenon Paren
hymat lessons of the Twer may occur
Anemia 15 only one consequence of the sichle cell trat, and prot-
ably not 115 most. dangerous one Circulatory stasts 10 the small blood

N tled
2 SSPlan the preciprtatian of hemolytic cruses i has been postulared that el e
scumulate in the arcplating blood between rises Owing 10 an J
Y of the
ackled

he ntervals between €rises

inthe
oy JTCUI20ON Therefore the hemohytic actnaty dutng 1 e orns matare i

ceqn S Marked and so bers of yo!
o Temains unul greater numbers of ¥
1" 10 become sickled
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of severe thdomunal paur which may be sharp or stabbing 1n char
acter being localized to the epigastrium or either side of the ab
domen With fever mnd leucocytosis the picture may simulate that
of an acute "bdomen and the pituent may be erroneously subjected
to 1 Iaprotomy A number of patients huve been operated on for
appendicius ruptured peptic ulcer and cholegystitis

In assocation with jaundice and vomiting a gallstone colic may
be suspected In fact the patients with sickle-cell disease are prone
to develop gallstones the phenomenon being common to both sickle
cell anem1 and congemital hemolytic jwndice It 1s beheved that
an excess of bilirubn 1n the bile will favor an aseptic precipitation
of pigment 1n the btliry tract However only relatively few ab
domunal crises 1n stehle-cell anemia ean be explained solely on the
Insis of biliary colic Panients with sicklecell anemia and chole-
lithuasis have often been known to continue suffering with abdom:
nal pun nd crises after cholecystectomy In autopsy reports bilary
calcult 1re frequently recorded

As yet the cause of pan m the abdomal crises has not been
satisfactonily explained Hepatic infarcts  splenic hemorrhages
nerve root pamns due to vertebral changes thrombotic process or
vascular engorgement with subsequent stagnation of the blood
stream hnve been suggested Transient acute heprtomegaly assoar
ated with "bdomuinal puns nausca anorexit fever headaches leuco-
cytosts and hepitogenous component of jaundice added to that of
hemolytic ongin has also been proposed s an explantuon of one
type of abdominal crisis that occurs n this disease as 1t does 1n
congenital hemolytic tcterus

Cardiac symptoms and signs are frequently encountered Cardiac
molhement his been ascribied to thrombosis an the pulmonary
vessels which results i strain on the heart (cor pulmonale) In
assoctation with theumatic puns and low-grade fever the picture
may be mistaken for that of theumatic fever with carditis The main
differentnl point 15 of course sichlemin To thns may be added
Jwndice and other evidences of blood destruction which will be
mentioned later Fpistixis 1s 1 frequent complant.

Among the chuel physical findings are jaundice (ictertc sclerae
with a greemish unge) heart findings such as cardiac enlargement
and murmurs with accentuated second pulmonic sound and bone
deformities such as hyphosis scoliosis saber shins and 1n some
prients t tower snped shull also seen tn some cases of congemtal
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hemolyuc icterus and Gauchers disease Fawrly charactersstic are
chronic leg ulcers found over the nternal and external malleol
and stubbornly resisting the usnyl methods of treatment Liser and
spleen may be enluged The Iner unakement may gue a prcture
sumlar to that of citarrhal janndice and then may be wcompaned
by marked smcrease in xcterus Cerebral mamfestations usually diag
nosed as thrombosss or mtracramial hemoyrhage have been reported
frequently

In some cases the roentgenogram of the chest demonstrates that
the heart 15 enlarged to the nght and to the left and the pulmanary
conus may be propupent mmulwing the heart configuration m
rtral valve lesions A rather characrenistic roentgenographic appear
ance of the bones 1s frequently noted A peculiar radsal striation 1s
observed 1n the skull giing 1t the huronend appearance also
seen 1n Cooley s anena and coagenueal hemolytc jaundice The
vertebral bodies may be flactened In the long bones osteosclerosts
with cortical thickening and generally patchy srregularities s the
density and pattern of the bane structure can be seen

The laboratary findings reveal an anemua of varmble degree with
nucleated red blood cells and increase i reticulocytes testifying o
the attempts at hlood regeneration by the bone mrrow Frequendy
sickled cells cannot be seen i n ordmry smear Stehlemia how
ever can be eastly demonstrated when a drop of fresh unstained
bload 15 sealed off from the air under a covershp on a shde Ina
few hours marhed sickling may be observed m such preparations
It 18 smportant to carry out this procedure i every case of suspected
sickle-cell anemma when the chametersstic cells cannot be seen 18
sigmificant numbers on a5 ordinasy blood smear

The resstance of the red blood cotpuscles to hypotonic saline
solutions 15 usually ncreased (decreased fragslity) sm contrast 0
ncreased fragslity 1 congemtal hemolytic scterns

Leucocytosts which 15 particulwly marked during hemolyuc
Crisis 1s present The wrine may confun atbumn and casts “There
s an tacrease n bilirubin concentratton i the blood and the van
den Bergh reaction 15 charactensstically of the idirect type 10 un
complicated cases The feces contain an increased amount of \::;
bilin as would be expected m the presence of ncreased bl
destruction In patients with hepauc complications the quahitaiive
van den Bergh reactson may change from negatie drrect \g mm:;
diately positive dsrect indrcaung that w addion bihrubim p
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duced m excess and retamned there 1s also present in the blood Inle
pgment regurgitated back mto the arculauon from the liver as a
result of hepatic derangement During such episodes of liver in
wohement there 15 a sharp increase in bilirubinemia and urobilin
excretion 1 the unne and bilisubin (apparently of the direct
reacting type) may also appear mn the unne Luver function tests
reveal impairment of hepatic function In other words there 15 eyt
dence of a hepatogenous factor added to the Lemolyuc type of
wterus {mixed jaundice)

Sickle-cell disense 1s frequently overlooked and mustaken for
theumatic fever, osteomyelitis acute abdominal diserse or neuro
fogieal disorder Unless the possibality of sichie cell wner 1s kept
m mind and special care taken in demonstrating the abnormal cells
i the blood an error 1n diagnosis may occur The hustory sugsestive
of theumauic fever, with cardiac findings and anemia wn a Negro
should arouse the suspicion that one miy be dealing with sichle
eell disease and consequently should lead to the secarch for stchlemia
by special methods

CovgEntTAL HEMOLYTIC Jaunpice (MiNnowsKI CHAUFFORD)
(Chromc Familial Hemolytic Jaundice Acholuric Icterus Chronte
Acholurie Jaundice, Familial Splenomegalic Jaundice Spherocytic

Jaundice, etc)

This 15 a congemtal (famihal) diserse characterized by chronic
bemolyuic anemia jaundice spherocytosts reticulocytosts incrensed
enthrocyte fragility and splenomegaly Most of the terms by which
the disease 15 hnown are not satisfactory because they are not dis-
tinctine enough to separate this disease clearly from others with
which 1t has certun feitures 1n common This condition however
1 clear-cut enough to jusufy 1 distnct and unmstikable wdenufica
on Most of the above listed names such as congenutai or chronic
familia) hemolytie jaundice chronic acholuric jaundice ctc are not
satusfactory for the reason that chromaty congenual predisposition
famihal tendency and hemolytic type of inemit with acholunc jaun
dice are also fentures of other conditions discussed here under the
trzet-onal cell syndromes The fertures that disunguish clerly the
diserse under duscussion from the ones above mentioned ¢ (w0
() spherocytons and (z) increased frigihity of the red blood cor
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Tasre XII

CoNGENITAL HemoLyTic JAunnice

Climical eatures—This 15 a familial disease characterized clmically by the
symptoms of anemua jaundice and splenomegaly Symptoms vary greatly
Frequently patients are more jaundiced than sick Lassitude dyspnea
palpitations and diziness are present mternuttently and may have their
onset an easly hife. The patient frequently states that he has been found
to be anemi¢ or/and jaundiced 1n childhoad or adolescence Abdomunal
erises similar to those described 1n sickle<ell disease occur in some cases
Chronic Jeg ulcers are also encountered Jaundice 1s vanable and usually
1s not mtense The spleen 15 almost always enlarged 1n actine cases

Laboratory Findings—In addition to anemia the characterisuc feature s
the blood smear 15 the occurrence of small round red corpusdes (mao
spherocytes) with nucleated red blaod cells and markedly mereased ret cu
Jocyte count Other diagnostic features consist 1n increased erythrocyte
fragility and evidence of active hemolysis (hilrubinerma with indurect
van der Bergh reaction and increased urobilin in the stool)

Defferential Duagnosis—The climcal picture calls to mind a great vanety
of disorders with jaundice splenomegaly abdomunal pam and anemn
The familial history and chrontaity of the disease should arouse the sug
picion of some ore of the syndromes m the group of hemolyue terus
The d of excesstve hemolysis by means of mdiect van den
Bergh reaction and mereased excretion of urobilin 1n the stool points to
the hemolync nature of the dsorder The discovery of spherotytoss
reuculocytosis and increased erythrocyte fragihity immediately separates
the case from the g group of hemoly di as one of
rongental hemolytic scterts, as 1n no other condinion 35 this tmad of find
mngs scen The history of gall bladder colic elicited mn some cases should
nat be too confusing 1f one remembers that these patients are prone to

develop bilary calcul:

patients are suffering from nssoctated cholelithiasis In others such
abd 1 crises atw d by breathl and lasswede may
be assoctated with hemolytic episodes Nosebleeds are common n

younger panents
The jaundice 15 varable and usually not mtense The lier

may be palpable bnt this 15 far from bemng a common ot constant
finding The spleen 1s almost always enlarged mm active cases, but

may not be palpable 1n latent cases
Chrome leg n n the region of the medial malleolus may be
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the presenting complunt particulwly when associated with pain
They are not common but when present tend to perstst for years
unless cured by splenectomy

Infanulism and other endoctinologicat disorders are encountered
and the tower shaped skull 15 present 1n some cases Other bony ab-
normalities present a roentgenological appearance similar to that
found 1n sicklecell disease

The laboratory findings reveal the presence of a moderate wnema
The charactenistic feature i the blood smear 15 the occurrence of
small round red corpuscles {mucrospherocytes) The demand on
the bone marrow to compensite for excessive blood destruction 15
evident by the appearance of nucleated red blood cells and the
ncrease 1n reticulocytes The Itter are markedly mncreased in num
bers a count as lugh as 50 per cent or even lugher may be found
Hardly 1s there any syndrome apart from congemtal hemolytic
icterus 10 which the numbers of reticulocytes can be so stnkingly
mereased. The reststance of red blood corpuscles to hypotonic saline
solutions 15 decreased the point of beginming hemolysis varying
between 05 and 07 per cent or higher (increwsed fragility) The

+ white blood count 1s often within normal limuts but may nise during

hemolyuc cnses

Unine 1s Tule free and the stools are of normal color contaiming
an mcreased amount of infe pigment The serum bilirubin s in
creased and the van den Bergh reaction 1s of the indrrect type (nega
tive direct) It my however become direct positine 1n an occasional
case with biirubin calculi Cholecystography my frequently dem
onstrate stones 1n the g2l bladder

Although the presenting chmcal picture calls to mind a great
vaniety of disorders associated with jwndice splenomegaly ab
dominal pun and anemi1 the familial istory and chromaty of
the diserse shauld arouse the suspicion of some one of the syndromes
i the group of hemolytic cterus Gall bladder disease in relatnely
young people should give nise o the same suspraon The discorery
of spherocytons Tenculocytosis and increased enythrocyte {rgiuy
immedintely separttes the e from tlus heterogenous group of
hemolytic disordlers as one of congenial hemolytic icterus as 1n no
other condition 1s this triad of findings seen

Both sickle-cell disease and congenual hemolytic acterus are char
actertzed by 4 hereditary famileal defect 1n erythroporesis and hemo-
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Iytic crises with evidence of blood destruction and Tegeneration
Both show some bony changes The riczal predisposition 1s different
m the two diseases Leg ulcers are more common and biliary caleuls
less common 1n sickle cell anemia than m congemtal hemolyuc
jaundice The crucial differential points are the morphology of red
cells and erythrocyte fragiity spherocytes with increased fragility
in congenrtal hemolytic icterus, and sickle cells with decreased fra
gility 1 sickle cell disease

In some patients with congemtal 1cterus symptons may be sub
chnical and so mild for many years that the first definite cltnical
appenrance of the disorder late 1n hife should not deter one from
assuming the presence of cong ! hemolyuc jaund heneser
there 15 clear cut evidence of active blood destruction The differen
tiztion from the vanous causes of splenomegaly with teterus 15 rela
uvely easy, as hemolytic anemra 1s rare in curhosis of the ler,
Banti s syndrome Hodglin s disease, or leukema

AcQuIRED HFMOLYTIC JAUNDICE

There are a number of diseases m which hemolytic 2nemia 15
present on rare occasions as a secondary and associated syndrome
These are carcinomatosis, lymphosarcoma, Hodgkins disease, leu
kerma severe liver disease, or dermoid cyst Following successful
treatment for the underlying disorder such as removal of a dermord
cyst, all evidence of mncreased blood destruction frequently dis
appears Apart from this group of symptomatic hemotytc anemias
there are cases with acquired hemolytic 1cterus acute and chronic
In some of the acute forms a defimte etiological agent can be dem
onstrated (favism, for example), while the others have to be called
1diopathic

The acute idiopathic form 15 also known under the name of Led
erers anemia It 15 characterized by acute onset, rapsd course, fever,
acholuric jaundice, splenomegaly, marked anema and h:ucocylwm£
Whenever such a chinical picture presents jself, the dignosis o
Lederers anemua 1s justified in the absence of any demonstrable
causative factor A hustory of a prodromal period of varable dura
ton marked by increased fatigue, lassitude, and malaise may E;e
elicited In fact the symptoms may have been developing wsidious| };
over a pertod of weeks or even months making the designation o
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acute rather mappropniate There 1s often anorexia nausea and
vomiting with abdominal pun The course 15 febrile and pallor and
jaundice are evident The hematological findings are similar to those
of the congenital variety except for normal resistance of the Ted
corpuscles to hypotonic safine solutions and rather marked lenco-
cytosis Spherocytes may be present but there are also many macro-
cytes The wcterus 15 apt to be tugher than in congemtal conditions,
and though hemoglobinurn 1s occasionally present 1t 1s not char
actenistic of the disease

There exists a certamn acute hemalytic anema not rare 1n ltaly,
which 1s caused by ingestion of fava beans or by mhaltion of the
Dlossoms

The aequred chronie subacute or recurrent hemolytic acterus
of undetermined ettology bears some resemblance to the congental
sariety from which however 1t must be differentiated The most
mnportant disunguishing feature 1s the lack of familil hustory The
vast majority of primary hemolytie jaundice are of the fammlal or
congemtal type However a mistaken diagnosis of the acquired
type 15 frequently made because pans have not been taken to ehat
1 famiinl fustory or to study the relatives of the patient Fien care
{ul questioning of the relatnes may fail to yreld a ustory of jaundice
ot splenic enlirgement However an assiduous hematologieal ex
amunation of the members of the (imily widl reveal at feast increased
erythrocyte fragihity in some Another distinguishing feature s the
predominance of macrocytes rither than microcytes or microsphero-
cytes 1 the blood from patents with the acquired type

PAROXISMAL HIEMOGLOBINURIAS

Paroxysmal hemoglobinuria 1s 1 condition chancterized by rapid
hemolysis of red corpuscles with release of their contamed hemo-
globun into the blood stream and 1ts appearance usually quite sud
den 1n the urine There are two well recognized types the socalled

ysre ! cold & glol and paroxysmal pocturntl hemo-
globinurn Both conditions are rather rare sull the physiaan should
hve same knowledge of them as they may present problems in the
differential dingnosts of jaundice I'e condition 1s also known to
oceur i malana
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Paroxysmal Cold Hemoglobinuna

In these patients the sudden hemolysis 1s due to action of auto-
hemolysins contaned m the patents oun blood The hemalysns
umite with the red corpuscles only at a lower temperature bu the
hemolytic process uself 1akes place after the blood 15 agam wazmed
Thus the patient coming into »armer surroundings after exposare
o cold develops hemoglobmura Unsuspectingly he comes home
and goes to bed only to find on ansing the next morming that he
1s passing highly colored dark brownish or almost red urme Most
patients have a syphilstic infection The outstandrag symptoms are
weakness achang and pun in the back and legs abdosmmal cramps
headache malaise chills and fever of short duration The pauent
1s pale shght icterus may be present and the spleen frequently can
be palpated with ease

The histary of exposure to cold may be difficult to obtan as 1t
may be only shght and hmited 10 one part of the body The diag
nosis rests upon spectroscopic demonstraton of hemeglobm 1 the
urime and a test for d raung cold hemolysins {Donath Land
stemner phenomenon} The procedure consists of immersing the
blood sample from the patient and the control i sce water and
then warmung both 1 2 water bath In a positive test hemolysis
will be found mn the blood tasken from the panent s hereas the
supernatant serum 1in the control tube will be clear In a case of
acute hemolytc anemm whether or not accompinted by hemo
glolnnura thus test should be carried out o clanfy the diagnosss

Paroxysmal Nacturnal FHemoglobmurna (Marchiafava Michelt
Syndrome)

Attacks of hemoglobinuria accur chefly during steep The farlure
of cold to actavate hemolysins distinguushes this condieson from that
of paroxysmal cold h lobinuna The fund: 1 abnormahty
m thus disease resides w the red blood cells and not n the serum
the red corpuscles are abnormally senstave ta slight changes 1 the
pH (associated with sleep?) Lowersng the pH even within the
physiological range cruses increased hemolysis whereas rasing the
pH reduces or entrely arrests the hemolytic process

The chnical picture 1s characterszed by chronic hemolytic jaun
dice of muld degree and hemoglobinura followmg sleep along with
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splenomegaly and functional cardiac murmurs The condition may
be confused with congenutal hemolytic jaundice The chief differen
tial features arc the negative famuly history ahsence of spherocytes
i the blood nd normal erythrocyte fragility in the case of parox
ysmal | glot 1 The final dug depends upon the dem

of b lysis on acidification of the sample of blood taken
from the pauent

FamiziaL Nos HrevoLyTic fausmicy

This condstion bears superficial resemblance to congenital hemo-
lytic seterus s that the jaundice s of a chrome nature dates from
early life and 1s finmlal but 1s disunguished from it by the absence
of any evidence of blood destruction In other words 1t 15 a fanulial
congenitl form of icterus but without anemia spherocytosis reticu
locytosts abinormnl fragility of the red blood corpuscles or abnonnal
amounts of urolnlinogen in the feces and unne

The disorder 15 due to a ¢ 1 hepauc dy char
acterized by n increased threshold of the hepatic cells to excretion
of bihrubin The familial madence of the condition 1ts benign
nture and s persistence for many years without evidence of
progressive hiepauc wnpurment indicate a physiologic ot functional
disturbnnee rather than 1 derangement due to well-defined organic
diserse 1t 1s interesung to note that this consuitutional hepance dys
function presents a selective abnormality only in regard to bilirubin
cxcretion and n the absence of other evidences of disturbed func
ton of the iner While the excretion of bilirubin from the blood
stream After intrasenous tnjecuon of the bile pigment 1s defimtely
delryed 21l the other biver function tests fail 1o reveal any deviation
{rom the norm1! Thus jaundice 13 of 1 retenuon type a conclusion
barne out by the wndirect type of van den Bergh reacuon Although
thns condhion does not belong 1n the group of hemolytic icterus
dsorders 1t 1s included here for the purpose of differenttal diagnosis
It must he remembered that fumlial jlundice 1s not always hemo-
lytic 10 type and an indirect van den Bergh reaction is not neces
sinly indicitve of a hemolytic process

The outstanding dilferential features of the o diseases are tabu
Jated betow (after Dameshekh and Singer)

£
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Famshal Hemolytic Jaundice

Splenomegaly

Spherocytosis

Retwculacytosis

Increased erythrocyte fragility (n
hypotonic saline solutions)

Increased content of urobslinagen
i the urine

Greatly increased content of uro-
biinogen n the feces

Normal result of the bilirubin ex
cretion test

HEMOLYTIC JAUNDICE

Famihal Non Hemolytic Jaundice
Normal splecn

No spherocytosis

No retsculocytosis

Normal erythrocyte fragility

Normal content of urobilinogen m
the urme

Narmal or low content of urobil n
ogen m the feces

Abnormal (delayed) result of the
bilirubin exeretion test

The famhal character of this hereditary hyperbiirubmemia 1s
an outstanding feature The onset of the disorder becomes obvious
m early life and both sexes appear to be similarly affected When
symptoms do exist they are not striling and chiefly consist of com
plaints of lassitude and asthemia It 1s not clear what relation they
can bear to ictexrus Are they perhaps neurasthemc m ongm? The
pattent usually 15 able to carry on and even do heavy manual work
Except for icterus the physical examination 1s essentially negative
Laver and spleen are not palpable The conditton s essentially
bemgn for icterus apparently 1s not incompatible with reasonably
good or even perfect health However some patients are prone to

bilious attacks which may fater termimate 1 defime cholecystic
disease

The differentiation between non hemolytsc jaundice and mild
chromc disease of the liver (hepatius early cirrhosis) may be difi
cult especially n an 1solated example of the former disease Sooner
or later chronic hepatitis usually shows evidence of a progressive
process but at first in muld forms the blood bilrubin may g“‘f
the indirect type of van den Bergh reacuon The indirect varety o
biltrubin 15 a frequent finding 1 the early and convalescent stages
or very mild forms of hepauus or catarrhal jaundice as the mnldesll
disorders of the hepatic parenchyma may not be assocrated wx[u
regurgtation of the bile pigment 1nto the blood stream Whule the
bilirubin excretion test midy be also pogiive other Iner function
tests may be entrely normal thus adding to the confusion :;Illc
presence of bilirubim 1 the urine in hepatins even mild may rJ:
to differentiate between the two conditions In the cases of ma
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severe hepatic disease, the differentiation of course 1s made easy
by the presence of n cnltrged hiver and spleen spider telangiectasts
direct van den Bergh reaction, and abnormal lner function tests
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CHAPTER VIIL

PARCNCHYMATOUS JAUNDICL-ACUTE AND SUBACUTE

HEPATITIS

Diseast of the hepatic parenchyma 15 due erther to infection di
rectly or indirectly, or to chemical agents * With regard to the ett
ological or exattng factors, acute hepatitis may be divided mto
mfectious and toxic groups The former type comprises such diseases
as catarrhal or epidemic hepattis spurochetal jaundice, and ellow
fever In the toxic group belong cases etther secondary to chemcal
and vegetable hepatotoxic agents or occurring i the course of a
systemic disease Thus differentiation 15 also based on certun epl
demiological, clinical, and pathological factors However, the gen
eral climcal prcture produced by all different types 1 frequently
rauch the same no matter what the etiological agent or the details
of histological changes n the hver

The onset 1s more or less gradunl and relattvely painless The
prodromal symptoms may nclude anorexia, nausea, vomiting diar
rhea, general malaise and shght fever Jaundice makes 1ts appear
ance rather insidiously, and 15 usually not accompanted by marked
pruntis At first the urme 15 darh and the stools are clay-colored, but
as the disease progresses favorably both assume a more notmal color
The liver 15 often somewhat enlarged and tender, splenomegaly 1
present 1n about 2o per cent of the cases Examnation of the urine

nsurute other probatle

« Nutritional deficiencics and meabolic derangements co! tie
cawes of parenchymal lier damage n man In the course of the fast few years (00
Tnseated nowledge of the epidemiology and pathology of hepaue disorders by

greatly modified the classic concepts with the result that the oldes (hmﬁmtm;y«c;!
hepitiis may be discarded mn favor of 3 more modern onentation The newer i3

fication of diseases of the Iner makes a distinction between 1owpich ¢ and "0('20;
patl 1c disorders Toxic infectious tanses are sesponsible for the former group n,)‘z;"::z
the latter may be duc to some dietary deficiency “Thus all acute and w3y fhm”
forms of hepatitis belong to the group of toxipathic disorders of the huer w. o
the remaning fosms of chromic hepauns and arrhosis are 10 be regarded at trop!

pathic
58
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reveals the presence of a varable amount of bilirubin while uro-
hilinogen 13 present in normal or 1ucreased quantity The stools are
acholic for only a short time 1n most instances The matensl ob-
tamed by duodeno-bibiry dranage contans a moderate amount of
bile (although tile may be absent for 1 short penod) and mucous
plugs The liner funchion tests reveal the presence of some degree
of hiepatic dysfunction

Tlus 15 a composite prcture for the enure group Varations are
encountered depending on the particular type of lner discase and
mdnidual suscep tislies Thus the onset may be abrupt instead
of d and the prod pracucally lacking The
temperature may vary from that of a shghlly febrile course to mod
erately severe pyrevia Instead of being relatively painfess the jaun
dice may be accompinied by considerable suffering The fiver may
be smailer than normal instead of enlarged Certun types of acute
hepatsis have disungusshung features deserving speoal comment
and more detaited discussion such as follows these introductory
remarks but my cues cannot be prgeon holed s therr cause 18
not determined Often they resemble acute catarrhal jaundice ching
ally but the patent 1s 11l longer

Until recently there s been no essentinl modification of the
onginal concept of eatarthal jaundice as first advanced by Bam
berger 10 1855 and supported by Virchow 1n 1865 The apperrance
of numerous chinically stmilir cases 1n eprdesmic proportions wmong
woops wd enalian groups the world over brought about a yecon
sidertion of the otder concepts 1t led to the revton of the for
merly current theory that jrundice m such cases 1s of an obstructine
nature nd s due to an il gstroduedemiss followed by a
spread of watwth to the epathichum of the tale ducts Thus gave
use to 1 chnged nomenchiture 1 which the temn eprdemic or
mfecuons pundice has tended to replice the older catarthal
yundice

Honever the term ctarthatl jaundice 35 too deeply tooted in the
minds of the medical profesion to be enurely duiscarded Beudes
theve are soime cotstderitions m fror of sts retencon for the pur
pose of designatin, cestain sporadic cases of acute hepatns which
Bhave many [eatures in common and aspects only too familiar to
many pracucing physicians
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CATARRHAL JAUNDICE

By this name 15 designated the most common form of acute hepats
t1s and 1n fact the commonest of all diseases with 1cterus encountered
mn chinical practice It has been known since antiquty in both
sporadic and eprdemic form The term umplies that icterus 1s caused
by an inflammatory ‘catarrhal condition of the common duct, which
obstructs the outflow of bile by the swelling of the mucous mem
brane of the duct and a mucous discharge forming ocelustve plugs
In other words, cholangtis per se without any pathological involve
ment of the liver 1tself was considered a determing factor in the
pathogenesis of this conditton A simlar view was that emphastzing
the relation between gastro mtestinal nflammation and jaundice
It was thought that the extension of catarrhal mflammation 1n the
duodenum into the ostium of the common bile duct was the actual
cause of icterus As a prototype of this group of cases, the patient
described by Eppinger was frequently quoted This patient with
catarrhal jaundice commutted suicide and on necropsy a mugous
plug was found occluding the ductus choledocus, the liver was not
abnormal This pathological observation has not been duplicated
True enough the, opportunuty for anatomical examunation of pa
tents with this disease rarely, 1f ever presents 1tself, as the ailment
ordinanly runs a bengn course terminating 1 recovery However,
by climcal analogy with somewhat sumilar types of jaundice and by
means of liver biopsy 1t became known that m many, 3f not most,
cases defintte pathological changes m the hiver do take place Thus
catarrhal Jaundice 1s essentially just another form of liver damage

The name ‘catarrhal jaundice’ was comned by Virchow (1860) 1n the
belief that a catarrhus 1e a superfiaal inflammtion with mucus forma
tion 1 the duodenum, would give rise to a mucous plug tn the common
ducs, thus affording 2 mechanical basis for the icterus However, :;s
early as 18go Flindt disagreed with Virchow s explanation and propose
the view that not the obstruction of the common duct but hepatitis #as
the cause of so called catarrhal jaundice Proof of Thndts opinion was
not forthcoming for a quarter of a century Speaal arcumstances p::-
vailing during World War I allowed Eppinger to do post mon[cm o
amnations on three patients with catarrhal jaundice who died (;1 1;1‘”
current disease (tetanus) In all three a diffuse degeneration of the v
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cells with muluple small arcas of necrons were found The intracellular
bitiry capillines were seen 1o commumeate through disrupted Iner
cords with the lymphtis In the following decade some cimaans
dsocating chiolecystectomy in cases of very prolonged catarrhal jaundice
with persstent somiung, were able to perform a biopsy of the liser dur
ing the operation As a result of the lustological study, diffuse hepatius
and parenchymatous degencrauon, especially localized in the center of
the lobule, were established as the essental lesion of the disease in
question

It 13 possible that in some stances catarrhal jwndice begns
with duodenitis extending into the common bile duct and with
further propagauon of the influnmatory process into the finer bili
ary channels In fact 1t may be difficult to differentate at times
between 2 primary cholangitis and the so<alled catarrhal jrundice,
although 1 tymaal cise of primary cholangins presents a chmcal
picture somenhat different from that of true caturhal jaundice
Honever the fact that the imual gastroantestinal symptoms and the
obstructive [rctor miy both be lacking 1n some pauents with catar
rhal jrundice must be rechoned with It 15 also 1n accord with the
well founded presumption that the primary discase of the liver s
the undertying pathological process responsible for wcterns 1n many
cses of not 1n most In pitients with esidence of obstruction dur
ing some phase of the discase the obstructine factor may be rep-
resented by a primany hepatic lesion assoctated with antrahepatic
bloching n obstructive catarrhal or anfectious lesion 1n the exirt
hepatic ducts or 1 spasm of the spluncter of Oddi Acute bihiary
suppression (1 reflex disturbance in biltary secretion) has also been
suggested 18 being responsible for the acholic stools sn some
mstances

The ctiology of catarrhal jaundice 1s not defimitely known In
some tespeets 1t behnves 2s an infections diserse, and local eprdemics
are not uncommon  Its epudemic nture and sty sumilanty 10 spo-
radic cases suggest an infectiaus ongin for both Various types of or
gmsms hve been isolated from the blood of patents durning ep
demics of this ducuc mmn' these the partyphoid baallus The
cond 1s prohal 1y of virus etiology and most
Tikely 1t does not ltpr('stn( a clunical enuity butas rather composed of
a group of different conditions vanying wath the ctiological agent,
the mode of angn and the site of the pimary pathological process.
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Tasie X1V

CATARRMAL OR INFECTIOUS JAUNDICE

Clinscal Features—Catarrhal jaundice 15 the most prevalent form of paren
chymatous jaundice Its euclogy 1s still unknown but at 15 probably of
Virus ongin It 13 known 1o oceur sporadically and m mild epidemac form
P “The cond 15 seen pred; ly 1n young people
and 1s the commonest type of icterns n patients who are less than thirty
five years of age Jaundice appears after a prodromal perrod marked by
gastro 1 p or symp lating upper resp Yy m
fecuon Icterns 1s often forecast by a darkening of the color of the urind’
mcreases rapidly i sntensity and remams for a varable penod usually
three to four weeks The liver increases appreciably 1n size presenting a
slightly tender edge The spleen becomes palpable m about 25 per cent
of the cases Lymphadenopathy may be present. The stools may be clay
calored for a few days to two weeks Very rapid decrease in the size of the
Liver accompanied by £ of p h h phe
nomena lethargy or extreme restlessness bave am unfavorable import
and serve as a warning of the development of acute yellow atrophy

Laboratory Findings—The van den Bergh reatuon 13 positrve direct Bile
salts and bilirubin are present in the urme Bilirubm 1s present in the
stool m dimimshed amounts or may entirely disappear from the feces
during the phase of ntrahepatic obstruction Laver function tests demon
strate ympawrment ‘There 15 a relative lymphocytosis

Differentsal Dusgnosis—Mechanwcal hdury obstruction must be excluded
(common duct stone malignancy) The absence of biliary colic the less
rapid fluctuations 1 the mtensity of icterus and the age of the panent
are helpful 1n Tuhing out <k holuth Malig also
occurs 10 older mdividuals the jaundice 15 persistent and there is evt
dence of progressively mcreasing obstruction {absence of bilirubin from
the stools and later of wobiin {rom the wrne} There may be blood i
the stool Cirhosis of the Liver may present tself with jaundice as an
imitial symptom However the chromaity of this disease the presence of
asaites and the development of 2 toffateral aixcutation help 10 the dif
ferenual diagnoms It 15 also mecessary to consider the possibility of
toxic hepatiis A careful iquiry should be made regarding any hustory
of exposure to hepatoxic drugs

In mfectious mon ] the p 1 p are character
1zed by those of acute hepatiss namely grippe like complamngs anorexsa
nausea at tymes vomuting and pan or distress m the epigastric region
or 1 the right upper quadrant of the abdomen Ta the fully developed
cnical prcture of glandular fever may be added jaundice with enlarge
ment of the hver bile in the wrne vrobilinura and wmpared hepatic
funceon The posive Paul Bunnell test and the precence m the blood

smear of abnormal lymphocytes charactenstic of infectious mononucleosis
serve to distinguish thys dusease from infectious jaundice
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Catarrhal gaundice 18 maost comrnon among )oun'v::r nduviduats
The imual or prod ! ploms are Iy gstro
with sague abdominal d;smmfon anorensa nuset and ocoasiomily
vemiting and diarthea ‘The patent compluns of mafaue and s
fehrile 2t umes Mo sooner do these symptoms disapperr than jaun
dice with darhcolored wnne and achokic stools mkes ws yppearance
In some instances Jaundice s pot jed by gastro- i
symptoms of note or a febnle course and the pitient merely feels
under pir wih icterus senving as the first defimte indicauon of
the disease  The Iver 15 usually eplasged smooth and shghtly
tender The spleen may or m1y not be palpable

The course not uncommonly 15 pricucily afebnle throughout
and 1s 10 a cassieal c3sc draded into three more or Tess distinet
phases (1) An obstructine phase -wsoaated with complete acholia
and fasung on the merage about 1y days There s progressine
decpening of pundice The stools are claycolored. Urobihinogen 15
arther entirely absent i the unine or present anty m mere traces
whereas bibiruinn and bife saits can be demonstrazed The concen
tration of bilsrubm an the blood ranges between g and g mg per
ceat Leucocytosts may be abserved At the onset later superseded by
lencopenn (2} A crmcal stage of approximtely fonr days dura
tion dnracienzed by a sharp decrerse m the salue for the serum
bibrubin. The stoals begin o assume 3 more normat color Uro-
bilin appears 1 the unne 0 ancreused amount owing to rehef
of obstruction The liver begis to secede and tenderness prompily
dunppears (3) \ pendd of recavery that Trts about nine days Bar
mg this period the serm brhrulnn fatls wathin the level of tatent
jaundice and bile disappewrs from the unne The vanows Iner
funcuon tests which imtally gue results indicatse of hiepatic dys
funcion now bepin to show ratues watun the normal mnge On
the othier hamcd the smpaisment of biser function as shown by these
tests sy persut for a long pertod following clintcal secovery many
weeks o even months clipuing 1n some patients befare entirely
normrl results Gn be obtuned This myy be anterpreted as indica
e of subcluucal residnat faer dimage which 1n an occassonal
wspince ynay continue mio 1 phase of chromc latent hepatitis At
any twe m the wmmedaate or remote feture the process may flare
up agun with chnieal endence of disease
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Frequently after the mutial gastro intestinal symptoms snbside
and the patient believes that he has recovered he suddenly dis
covers that he 15 jaundiced and becomes alarmed thaugh he may
feel extremely well at this stage of the disease

INFECTIOUS OR EPIDEMIC JAUNDICE

To this group belong cases of icterus occurring sporadically or
in epidemics The course 15 variable sometimes termnating m
death and therefore presenting a more serious problem than catar
thal jaundice Spirochetal jaundice (Weil's disease) 1s also a form
of infectious hepatius However Werls disease will be considered
under a separate heading for several reasons First the causatne
orgamism (Leptospira icterohemorrhagiae) 1s different from that
other forms of infectious jaundice 1 which a virus 1s presumably
an etiological agent 1n most mnstances Secondly the epidermology
1s different in the two forms of jaundice Thurdly both the chintcal
course and pathological process have distinctive features 1n Weils
disease Although the latter 1s one of the forms of mnfectious jaun
dice not all cases of infectious jaundice are to be considered as
leptospiral icterus In numerous eprdemics of infectious hepatitis
that have been 1nvestigated 1 only a few instances was 1t possible
to demonstrate Leptosptra as a causative organism The disease
produced by the sprrochete 15 a separate entity and must not be con
fused with the group of conditions known under the name of
fectious hepatitis

The extensive hiterature on epidemic hepatitis that has accumu
fated 1n the past several years bears witness to the widespread occur
rence of this disease both mn the armed services and among the
cwvilian population The newer knowledge gamed during World
War I has added matersally to 2 clearer understanding of this con
dinon particularly 1n regard to 1ts etiological and eprdemologcal
aspects

Infectious hepatitis had previously been considered a relatively
infrequent and ummportant disease However saundice of the ept
demuc type was menttoned i De interms affectiombus, often
ascribed to Hippocrates and was recogmized as contagions 1 Lh;
eighth century Ap (correspondence between Pope Zacharias an
St Boniface) My father in law mnforms me that there was an ept
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demic of nfections wndice 3 Torfarxlurc, Scothgd, around
Many Pittents remuned ambuhlm) and 1t yae Ot unusual 1o
TNCouer they m the streprg In Fnghing SEYEr otilyreaty of thys
discase were IMestgued 4 1927, 1940, ang 1913 In Ney Yorl
State 500 U3 Wepe reported 1n Ig2g Cockayne dlﬂ'crcn(nxtd be.
heen Weyt g diserse ang epidemac CQarrha) Jindice, of winch he
BAYE an excellen, descripuon

Dunn,’: recent years, cases have been 5 Peiring 1n mL‘m‘umg num
bers i boyy, [S131/PY Populations gpq the ammeg Services iy Vanions
Parss of the vy In frcr, duning e hist hundreg and fifyy years, in
almost ey war ap intrease 1n ghe fumber of cyges of Jundice has
been obsery cd among ghe military Personnel 4\ccorqu 10 & report
n the fulleyy of the pg Army Medicay Deparimen, there yerq
22,560 cases witl 16y deatlyy during 40 Craf War N 2 tota) of
2.218,550 troops The disease gl occurred 1y troops duning ¢
Boer W 5p, the Way of 1812 the Spanish AMEtCan Yoy e s A
Pl .~

War | ('n[nmm:ucly, befora 1 e - . '
Hhara 1 . . . e
m . Py becapge Laciyy

. oty
ties © e work AN0ng troopy 1y the prevyoyg Campargns
Were more hmited,

In Wworyy War 11 outbreals were \perienced by Briuspy troopy
i the Mugdye East 3n Mt and 19¢z2. In 1913 ang 191 ¢ similar
otthreiks of 5 epudeme of nfectious hepatytyg began among Amert.
N Brinst ang Trenchy troops 1n (e Nonh Afrtcan theater Also

rensed to such gy €xtent thyqy hs become one of the MOSE seriony
medical Prablepsy gy Proved 1 L g0 only Pindenye disene of the
Last warp The eported Inadence g been ag hagh a5 ¥ per cene of

WY b eyen hd g o been Teportable, e Number of Cacey
would hyy e Temuned 4 searet. | pidenye Jundice 3y Tepostable only
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in Finland  Switzerland, and the three Scandimavian countries
About 65000 cases were reported 1 these five countries 1n 1943
The case mortality has fortunately been fanrly low, usually ranging
from 01 to 1 per cent There 15 some evidence that 1t increases with
age

It 15 now believed that many sporadic cases of 1cterus belong to
the same group of mfecttous hepatitis although 1t has not been pos
sible to demonstrate the etiological agent as successfully 1 these
patients as when the disease assumes epidemic proportons Witk
sporadic cases 1t 15 almost 1mpossible to differentiate between catar
rthal and 1nfectious jaundice, esen 1if such a differentiation were
warranted Lichtman classifies catarrhal jaundice without pre 1ctene
gastro intestinal upset n this group of infectious jaundice

Thus, mfectious hepatitis occurs both sporadically and m ept
demics In both forms 1t has been known to us for many years, but
1t 15 only recently that the opportunity for the study of large groups
of cases has led to the awakemng of interest in the disease, and the
resulting clearer understanding of 1t

Investigations of outbreaks of infectious jaundice and expert
mental work on modes of transmission of the disease have estab
lished the causative factor as a filterable agent, presumably a virus
The probability 1s that several different vifuses may produce the
same chimical picture Eprdemic jaundice 1s clearly a virus disease
of an extremely hugh degree of wnfectivity and capacity for covering
distances, which may have some relatton to the long period of incu
batton The agent 15 present 1n the blood and 15 excreted mn the
feces of infected persons Experimentally, hepatitis has been pro
duced 1n human volunteers by parenteral mjection by feeding and
by nasal mnoculation of material containing the nfective agent With
these experiments an incubation pertod simlar to that observed 1n
some epidemics was noted only when the material was given bz
the oral route Apparently this represents the natural mode of
transmussion, the chief source of the virus being the feces of the
mfected persons Anything subject to direct or indirect com.amm:lf
tion with the excreta provides a potential means of transmission 0
this disease Water borne epidemics have actually been reporte;i
Nasopharyngeal droplets or secretions and urne are nppamnzé
not the common source of anfection and the disease 15 not contracte
ordmnanly by direct contact However, transmission may occur by
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droplet wfectian as well as by snyection and ingeston of blood or
serum In mose stances the natural spread of the disease 15 prob-
ably by the entenc rome

Stnce the cansatine agent 1 contamed n the blood of miected
persons 3133 only logical to expect that inoctiation of the healthy
with the blood or serum of infected indiniduals wonld transmue
the disease That such ss the cse has been demonstrated expert
menwtly on human volunteets Simlar sequelae followng whole
bload er plisma trnsfusions e been reported 2 number of trmes
Also the ousrence of pundie following the use of pooled plasmy
and extricted whole bluod and the use of improperly sterthzed
synnges o been descibed Ina Brash snstitwtion for mental
deferines 7 children received pooted consaloscent measles serum
and developed prundice alter 78 to 84 days Hepatites uith and weth
out jaundice brou ht on by snocslavon wih homatogous serum
tias recened constderible ¢ tn medcat 1 dunng
World War I followang i wmadespread madence as a result of m
oculation of troops with normal humin serum emplojed 13 a
vehucde for the yellon fever vous The prliogenesis of this daetse
has not been defmely established Howerer the results of con
sderabrie mvesiauon both mn ths coumrny and abiroad suggest tha
the 1cteragente ent s 1 virns that yernns 1y viralence aftes being
stored i a dned state lor long perods

Infectious Jamdice sesulting from wdatinusirition of blood trans.
fusions and homologous scrum procuas contuning icterogenic yirny
has 1 long Iatency wath anomcubanan peniod ranging from severat
weeks to a number of months as contrasted with the incubaton
praod of approximatehy 5 ta go days ta the epudemuc farm of the
disene This diffcrence 1 the wenbation period of the two forms
of mfernony hepauus has vot a3 yet been explaimed {Incubanion
pends of 3 1o 5 weeks i spoantancous infectious jundice 8 (o 9
neeks atter use of convalescent serum it 3 10tz weeks followang
setlow ferer unmumiration ) Chmath the disease sesulting from
maoculatian wath b i serum 18 1 hable fiom m
fecniaus or atashal pamdice spontancousdy acqinred

Thus nfections hepatins hay carrenuly m:mlmrd mself ay three
chinteal ennuies the natural! ;! Loy
dices homologons serim ;\undne and post vacomal ()cl!qu fever)
tepatiss There myy be o fundamenial diflerence beoween them
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and 1t 15 possible that the chimcal varntions are due to the Toute
of 1noculation and to the general condition of the patient However
1t must be conceded that the supposed relation of the three syn
dromes 1s by no means proved *

The jaundice producing agent 1s present 1n the blood during the
pre 1cteric and early ictertc stages but disappears from the blood 1n
about ten weeks following the disappearance of Jaundice This i
dicates that blood dorors who constitute the greatest menace are
those n the pre icteric stage or with hepatins unattended by pun
dice Indiiduals who have recently recovered from jaundice are
not accepted at Red Cross banks In view of the widespread na
dence of infectious hepattis a transient healthy carmier state may
exist among some volunteer blood donors and their detection would
be 1mpossible It was prophested that large scale use of blood and
plasma transfusions wounld Jead to the occurrence of a considerable
number of cases of infectious jaundice

It seems hughly probable that they may be occurring not infrequently
but are not bemng rccogmzed If one were not aware of the fact that
jaundice may follow moculation with homologous serum or plasma aiter
a long latent period one would be unlikely to attach any significance to
a history of transfuston three months previous to the onset of a patients
1llness The real frequency of this comphcation of transfusion will be
known only when there has been a concerted effort by physicians to
recognize such cases [Beeson]

Eprdemic Jaundice

The fundamental pathological change mn 1nfectious Jaundice 1s
that of hepauns which 15 well pronounced by the first week after
the onset and usually substdes within about four or five weeks after
the appearance of icterus The essential lesions consist of the in
volvement of prenchymal Liver cells and an inflammatory exudate
m the periportal areas There are diffuse inflammation and degenera
tion of hver tissue during the pre ictenic and ictenic stages of the
disease Another striking feature 1s presented by infiltration 1nto
the periportal and mterlobular areas of polymorphonuclear feuco
cytes lymphocytes and plasma cells The mflammatory component

*» Recent stud es have given evidence that the viral et dlogical agents of ep deme
hepatiis and homologous serum hepattsis are not identical and differ at least 1 the ¢
antigemc properies
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18 more marked 1 sevire oases The complete necrosts of the paren
chym i che periphesy of the Iner fobule has been obseried in
some mistances nd My eanse the obstruction to the excretion of
bile In many cases there 15 a more or less chamcterstic type of de-
generatne lesion of the centnt and wid 70n3] portions of the fser
Tobule The destruction wnd dissocsanion of the hepauc cells cause
ruptire of the ey cinalicuh winch somenmes leads 1o second
ary farmton of biliasy shrombr Rapture of bile capillnes and
bilaary thromds myy produce intraticpatie biary obstruction

It as possble thar simidar to many visus fecions imbecttous
hepatitis represents 1 syseenue cisease wih 1 parncuter affinity of
the cmsnne 1.ent fur the liner This s evidenced i many cases
by the motiennt ot other orgns nd structures such 1 Hymph
nodes the parcraas and the antestrmd tract It ts equally posable
that yader such Grcumstinees mny of the syaptoms winbnted o
the affcctson of the Iner fer se ary be the sesult of the extraliepatic
Testons

The disene occurs mose {requentdy s dnldien and young adults
{bewween 1% and go yers of ey

Speetfic immunuy 1s praduced by v nonfatd wacd, of the paturally
acquned discise although 3t s not msarnable or alwayvs hielong
Tmmuniy to one stiun of the vires myy pot protedt apmst orher
arruns Predispouny futors Uit my affect mn s sesistance to the
wnfection e duide pooy nutstion alcoholismt unsamitany hvng con
dittons nd fatnue

In ssme matnces paraculitly an sporadic cases there are no
prodrommit semprams of wy dand  Fhe patent firse nouces that the
wnne beoomes dash and shie stools hight cofored  then jaundice
mkes ws g perrane More frequently there are definite prodromt
sympraniy precedin, the omet of wcrerus and the disease can be
disuded o tuce stazes (1) L pre wtend stage sathome jawndice
and withont enfargement of the tiver This s folloned by {2) an
acute gutesic stige with enlugement nd tendemess of the laer
and furifhy () the tomalocent stage with a diappezeatice of wup
toms amd prunthee tnd a return of she Iver so normat sire Acnte
infebous hepatius witiout pundice qumy an esentislly simalar
conrse

The prodromal staze smas Tut from only a few days to as fong as
e or three weeks The onser as varnable but may be sbrapt wirh
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fever, chills, malaise, lassitude generalized myalgra headache, an
orexta, abdominal discomfort, and generally symptoms common
te an infectious systemic disease Anorexia 35 often severe and strk
ing—one 1s tempted to say, almost diagnostic Coryza and upper
respiratory mnfection may be the prominent prodromal manifesta
tions 1n some cases, 1f 50, they are symptoms indistinguishable 1n
this stage from nasopharyngitis, influenza, or early atypical pneu
monia The temperature usually 1s relatively low and rregular,
rangng between gg and 100° F for a short penod, though the
disease may be ushered 1n by a sudden and acute febnle episode In
other 1nstances the onset may be more msidious and afebrile or
practically afebrile, and 1s sometimes manifested by anorexia nausea
later followed by vomiting extreme weakness and lassitude, vague
abdominal discomfort with intestinal cramps bloating and muld dis
tention or dull aching 1n the nght upper quadrant or both upper
quadrants of the abdomen, frequently with radiation to the back
The pain 1s aggravated by jarnng The anorexia may be most
marked and 1 assoctation with nausea, be the presenting symptom
There may be erther diarrhea or constipation The diarrhea 1s
usually mild without any blood pus, or mucus mn the stool These
gastrointestinal symptoms are probably due to edema and phleg
monous changes in the stomach and small and large bowel Prurits
15 not complatned of at this stage of the disease, but mild arthralga
and rashes are occasionally observed In the epidemic form of the
disease the acute prodromal symptoms described above sometimes
last for only a few days and are followed by a relatively symptom

free and afebrile mterval of about one week Jaundice 15 then
ushered 1n by a recurrence of fever and acute symptoms

Physical findings during the pre icteric stage are not at all note

worthy There may be some tenderness on palpation 1in the n%hl
upper quadrant of the abdomen The patients are not scen in t u;
stage of the disease frequently enough to ascertain the mcndenCC) of

hepatomegaly prior to the onset of 1cterus A helpful finding 1s that
of peripheral lymphadenopathy usually cervical However, this sign
could never actually lead to an early suspicion of the events t0
come except during an epidemic On the contrary, the upper respira

1th a febnle course and palpable lymph nodes may

tory symptoms wi e o

lexd one to suspect some other disease entity such as u

mononucleos:s
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Taste XV

Syaproms OccURRING IN THE PrE-IcTERIC PHASE ¥ 200 PATIENTS Whn
Inrecrious Hepariris

Number of  Per Cent

Symptoms Cases of Cases

General symptoms
Lassitude and fatigue 137 68 5
Pruritus 93 465
Fever 23 4
Headache 53 26 3
Chills 34 170
Upper respiratory infection 31 155
Muscle and jount patns 24 2o
Syncope 16 30
Epistaxis 9 45
Cough 3 40
Urticana 6 30

Symptoms referable to disease of
the hiver ot gastro.ntestinal

trace

Anorexia 18 o
Unne dark 181 Y
Nausea 158 90
Vorniting 117 585
Abdominal pam ™ S0
Acholie stools 109 545
Constipation 45 2§
Duarrhea 19 0%
No pre-ictenc symptoms 15 75

Afir Moartond € L ond Shank R E JAMA 130615 196

Jaundice is sometimes ushered in by a recurrence of fever 1f
fever has previously subsxded during the prodromic stage In the
absence of prod ons, the apy e of icterus
marks the onset of the disease With the dcve!opmm of jaundice
there may be an exacerbation of the symptoms noted in the pre
icteric stage and the patient may again complan of malaise, abdom
mnal discomfort, or/and pain and nausea, at tmes followed by
vomiung There may also be some gas, 1ntestnal cramps, 2 slight
diarthea, anorexia, and intolerance to fats The pam most com
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fever, chulls, malawse, lassitude, generalized myalgia headache an
orexia, abdominal discomfort, and generally symptoms common
to an wfectious systemec disease Anorexia 1s often severe and strik
ng—one 15 tempted to say, almost diagnostic Coryza and upper
respiratory infection may be the prominent prodromal manifesta
tions i some cases, if so, they are symptoms indisunguishable 1n
this stage from nasopharyngitis, influenza, or early atypical pneu
monta The temperature usually 15 relatiely low and irregular,
ranging between 99 and 100°F for a short period, though the
disease may be ushered 1n by a sudden and acute febnle episode In
other instances the onset may be more nsidious and afebrile or
practically afebrile, and 1s sometimes mantfested by anorexia nausea
later followed by vomiting extreme weakness nd lassitude 1ague
abdominal discomfort with intestinal cramps, bloating and mld dis
tention or dull aching in the right upper quadrant or both upper
quadrants of the abdomen, frequently with radwation to the back
The pamn 1s aggravated by jamng The anorexia may be most
marked and 1n association with nausea, be the presenting symptomnt
There may be esther diarrhea or constipation The diarrhea 15
usually mild, without any blood, pus, or mucus i the stool ‘These
gastrowntestinal symptoms are probably due to edema and phleg
monous changes 1n the stomach and small and large bowel Prunus
15 not complatned of at ths stage of the disease, but mld arthraigia
and rashes are occasionally observed In the epidemic form of the
disease the acute prodromal symptoms described above sometrmes
last for only a few days and are followed by a relatively symptom
free and afebrile nterval of about one week Jaundice 1s then
ushered 1n by a recurrence of fever and acute symptoms

Physical findings during the pre icteric stage are not at all note
worthy There may be some tenderness on palpation mn the right
upper quadrant of the abdomen The patients are not seen 1n \h\;
stage of the disease frequently enough to ascertain the mcxdencz 0(
hepatomegaly prior to the onset of 1cterus A helpiot ﬁndmgi i ‘:n
of peripheral lymphadenopathy usually cervical However, this Slzo
could npever actually lead to an early suspicion of the events
come except during an epidemic On the contrary, the ulpperdres}:’ll;ﬂ
tory symptoms with a febrile course and palpable lymph no[:zuou)s’
Jead one to suspect some other disease entity such as 1nl

mononucleosis
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Taste XV

Svarroms Occvrnive in THE PRE 1CTERIC PHASE IN 200 PamtENTS WiTn
Invgertovs Heraroms

Number of  Per Cent

Symploms Cases of Caxes
General symptoms
Lassitude and fangue 137 683
Prontus 93 46y
Fever 83 ats
Headache 53 26 5
Chills 34 170
Upper resprratory nfection ar 5
Muscle and joint pasns 2 2o
Syncope 16 3o
Epistaxis 9 45
Cough 8 a0
Urticaria 6 30

Symptoms referable to discase of
the hver or gastro-ntestinal

tract

Anotexia 184 920
Unine dark 181 w5
Nauses 358 9
Varmuting 1y 8¢
Abdomunal pamn Tig 570
Achokie stools 100 s
Constipation 45 21§
Diarthea tg 95
No pre wetenc symptoms 15 73

Afier Meagland C £ and Skank R E JAMA 130 615 1946

Jaundice 15 sametimes uwshered n by a recurrence of feser if
fever has previously suhsxded during the prodromic stage In the
absence of prod the apy e of icterus
marks the onset of the disease With the development of jaundice
there may be an exacerbauon of the symptoms noted 1n the pre
1eteric stage and the patient may agamn complatn of malaise, abdom
mal discomfort or/and pun and nausea at tumes followed by
vemuing There may also be some gas, sntestinal cramps, a shght
diarthet 1norexn and intolerance to fats The pun most com
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monly 15 a dull ache but occasionally becomes sharp and cutting
with radiation to the back and/or the night shoulder The pan may
be 50 severe as to simulate a gallstone colic and can be expenenced
not only 1n the region of the Liver but in both upper quadrants of
the abdomen On the other hand the 1l prodromal symptoms
may continue unabated mto the icteric stage Still another vanation
1s the chinical course as observed n nstances where the symptoms
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DAYS AFTER ONSET OF SYMPTOMS

Fic 15 Schematic representation of the course of a typ cal case of acute hepatit s w th

jaundice From M H Barker R Capps F W Allen Courtesy of J 4
described above practically disappear by the tume jaundice sets 0
and are absent for the remainder of the disease process The climcal
appearance of the patient may 1ary from that of 2 person hardly 1ll
at all (apart from intense jaundice) to that of a seriously 11l patient

Icterus mounts quickly to a peak m a few days to a week or two
and may persist for only two to four weeks or as long as several
months Here 1t may be appropriate to mention that the older dxcl
tum regarding the duration of cterus as an axd 1n the differentral
diagnosts of jaundice has not been borne out by the expfcnenc:
gamned through more recent cbservation of the cases of m"ccuz:t
hepatius Wihile previously 1t was maintained dogmatical hy lallc
jaundice lasting over a period of six weeks sigmified extrahep: e
obstruction  usually malignant wne now know that patients “::d,
acute hepatitis at the onset may remain icternc for longer }:e:s“
of tme There 15 no apparent correlation between the 1ntensity
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of jundice and tts persistence Profound xcterus may resobe
quickly and matder scterus perust for weeks The wctenic mdex may
both nse and £l rather abruptly The panent often has clay
colored stools for a short period Marked pruntis 1s unusual

Duning whe scienic stage thie mosg prominene physical findmyg 15
a tender enlaged but smooth hner In 2 cervam percentage of
cases perhaps as Tugh as 2o 10 25 per cent there 1s an assoctated
splenomegaly The latter finding perhaps 15 of lawer naidence
nfectious hepuas Yesulung from blood or serum transtusions than
10 the disease acquired spoptaneousty Asoites wnd penphers] edema
may develop uz severe cses (mabgnant hepattis)

A helpful differentl feature 15 the presence af penipherat
lymphadenopathy which occurs 1w 2 good many patients This find
ng 15 not usually observed 1 obstrurtne jaundwee apart from ex
cepional cases where the obstrucine factor is 2 part of a lymph
granulomatous process such as Hodghin s disease or leukemia

Comjuncinal injectran \arying from mild o moderately severe
has been veported in some patients This 13 of imerest i view of
ats teputed raportance 1 the dagnons of Wetls disease Cutaneous
fesions are rare but hate been encountered A diffuse macular
erythematous rish has been observed mostty we the PFE KRETIC stage

In same cases in additon to bradycardsa and hyg there
may be present electrocardiographic evidence of conduction dis
tusbances such a3 prrual heatt block This 15 another mamfestation
of the systemic nature of the disease process

With the begiang of comalescence jaundice gradually sub
ssdes the patient becomes more comfortable or entirely symptom
frec the abd 1 tend promptly and the fiver
quickly dimingshes in size In some msmnces she decrease in the
size of the lver does not parallel the subsidence of tendemess and
the enfargement may persist for from one to many months More
will e saud about the sigmficance of this feature lager

The laboratory findings vary with the stage of the disease and 1
the prodromal period there are no seally diignostic tests avarlable
although some may atlow a presumpie diaghosis The most sala
able laboratory procedure 1s the determsnation of bilirnbmura
This can be stone with any one of the sery sumple techmgues A po.sl
tive result presents the earliest dhag sum of the
16HETIC stage

-3
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Tasre XVI

Common Prysicat FInpives v 200 Patients with Inrecriovs Hepatms

Number of  Per Cent

Caser of Cases

Hepatomegaly 102 1o
Hepatic tenderness 76 380
Splenomegaly 27 135
Hypotension (systolic pressure less

than 110 mm of mercury) 38 190
Bradycardia (heart rate less than

60 per minute) 50 23 0
Acneform skin lesions 1 53
Fuarunculosis 3 s

After Moagland € L ond Shank R E JTAMA 130615 1956

During the jctenc stage there 15 bilirubmemia and an elevated
wcterus index The degree of bilirubinemia 1s variable and fre
quently quite marked An amazingly high icterus index of over
500 has been reported The van den Bergh reaction 1s of the direct
type as in obstruction jaundice, even though bile may be present n
the stools Hepatic dysfunction 1s evidenced by the results of the
Liver function tests The cholesterol cephalin flocculation 1s ustally
positive It 15 the most sensitive test, becomes posiive early and
frequently 1s the last ta return to normal The ester cholesterol
fraction 1s not wfrequently below the normal range and may be
exceedingly low 1n severe cases There 15 often observed a depres
ston n the serum albumin fraction with teversal of the normal
albumin/globulin ratio and concurrent elevation of the serum
globulin The collordal gold test 15 usually positive The alkaline
phosphatase values may be someswhat elevated Partrcularly in severe
cases there may be prolonged coagulation time and dimmished con
centration of prothrombin 1n the blood *

A muld leucopema with relative lymphocytosts 1s often present at
times associated with the appearance of atypical lymphocytes simi

*In some cases of mfectious jaundice a striking degrer of d ssociation n the evi
dence of hepatic impatrment 15 found For example cephalin cholesterol flocculation
test may be negative and the blood alkaline phosphatase and total cholesterol high
thus suggesting an extrahepatic bilary obstruct on At the same time however the
lugh concentration of ursnary urob linogen and the low percentage of cholesterot

exlers will pomt to the torrect diagne 18 of parenchymal lver mvohement This agamn
lstrates the need for performance of meluple Iner function tests in doubtful cases

wid the danger of relyig on only one or two laboratory procedures
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far to those of inf ! Q¢ Hy a shght leuco-
cytosis 1s seen but teucopema or a normal white blood-cell count
15 considered to be mare characterisic of the disease The sed:
mentation rate my be shghtly elevated but surprisingly enough
remams normal 1 the very all patients

The sigmbficant findings m the urine are m regard to bile and
bile pigment dernatnes While urobilinogen may be absent From
the urine for a few days dunng the penod of nsing scterus which
15 marked by a short stage of wtrahepatic ebstruction 1t may Jater

oo UROBILINOGEN
e BILRUBIN—— URINE

e ——

0246 B10 14 18 22 26
DURATION OF JAUNDICE IN DAYS
Fic 16 Schematic cume of the results of qualitate anatists for bilwulan and wro
tatinogen n 4 typical case Of parenchymatous gundice with intrahepaue oharuction
Trom ¥ Sceigmann ¥ Popper and K A Mever Courtesy of § 4 M A

0 24 38 42 48

appear in abnormal amotnts Biltrubin whose presence m the urne
may be detected even i the pre ictenic stage 15 found n increassng
amounts as the jundice deepens Albuminuma and cyhindruria are
frequently presest

Water balance 1s disturbed There 1s 2 tendency to retention of
Butd with merease n the arculating blood volume and mterseitial
fud Thus 1s well d d by water tol test Whale a
normal indivsdinl excretes the ingested hiter of water withm the
four hour peood in the presence of lner damage there ss consid
erable water retention so that 500 cc or less are excreted during the
tesc pertod Some believe tius phenomenon 1s due to mtomplete
mactivation of the antidiuretsc prinesple by a damaged liser

To rule out Wesls disease dark field examunations on the blood
for leptaspiras should be carned out Leptospiral jaundice presents
a picture characterized by more severe headache, more marked
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muscle pain and tenderness, and a higher and more persistent feser
Hemorrhagie tendencies and marked albuminura and azotemia
occur more commonly 1n Werl’s disease A history of close contact
with rats often gives a clue, but final diagnosis of course rests on
laboratory findings

Some of the clmucal features suggestive of glandular fever, such
as lymphadenopathy, spt ly, and lymphocytos:s, call for the

F
performance of heterophile agglutination tests (some cases of mn
fectious mononucleosts are assoctated with jaundice)

Vanations mn the clinical course of hepautis bear resemblance
to the varable course observed n the case of Bright s disease Acute
hepatitis may be considered analogous to the acute forms of nephri
us, while the chromic vanety resembles the condition of the con
tracted kidney ‘As 1s the case tn renal disease transttions from the
acute to the chromc form are noted whle the pathologic changes
and the degree of functional imparrment are not necessanly
parallel !

Acute hepatitis may progress either to death or to complete re
covery But the recovery may be only apparent, the process be
coming latent The latent stage may or may not be punctuated by
remissions, with eventual transition to advanced cirrhosis Or the
process may remain latent unul hver msufficiency s advanced

It 15 1mportant to realize that acute infectious hepatiis may oc

Tastz XVII
Variations 18 THE Courst of HepatiTis
Complete Recovery

Acute Hepatitis

AN

Latent Hepatiis

Death <= Advanced Liver Insufficiency  Advanced Cirrhosis
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cur mn the absence of jaundice In all other respects the chimeal pic
ture 15 the same except that the disease 15 hkely to vun a muder
and sharter course

The expenience of recent years and particularly the hnowledge
gamned 12 World War I1 have taught us that the disappearance of
janndice and the restorauon of well being do not necessanily signal
the end of a duease process Relapses are not mirequent particu
larly 1 pauents who develop an intercurrent infection of the re
spiratory trict or who return too early to ther daily youtine The
severity of the relapse seems to paraliel to a certam extem the
sevenity of the respiatory tnfection or the degree of activity e
sumed by the pruent who belreves humself or 15 behieved by hus
phystcan to have tecotered

A recurrence 1 marked by the reappewance of symptoms en
larged and tender hiver and occasionally even jaundice Alang with
this there 15 laboratory evidence of hiver dysfunctxon By subject
g a patient to graduated exercises foll recov
ery, 2 final crrtenzon of actual recovery can be estabhshed and used
for the purpose of determimng the tume when the pattent can be
allewed te return to his daily routine The vipid fall 1n the 1cterus
mdex and the apparent 7apid chnical muptovement may be mis
icading By repeating lner function tests and carefully watching
the pauent dunmy the penod of conmvalescence residual hepatic
damage can be estimated and appropriate measures then nstituted
It 15 imporiant 1o realize that hepatttis 18 not cured when the chm
cal pundice or even the icterus ndex retum to normal and the
patient begins to feel well As indicated in the chart above some of
the patients even 10 spite of judicious treatment, may never com
pletely recover and rather deselop latent or chromc hepatins
Qthers also in spite of early and well planned treacment die 1 the
acute stage In these cases jaundice continues to increase raprdly
or persists at high levels and the picture of acute hver failure de
velops Fortunately the patients so hus group constitute a very
small percentage of cases

The dsease tends to be more severe nhen there s a past hustary
of miectsons hep o h agents such ay car
bon terrachloride chmmc alcohohsm and with advanced age
Hemorrbagic phienomena and 1 mirkedly prolonged prothrombin
ume that fails to respond to vitamin h are senous sigas S0 18 coma
although recovery may occur even after comn has developed Mam
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festations 1ndicating a severe and approaching fatal condinon are
as follows (after Wilenski)

Severe general symptoms especially fever and chills (least 1m
portant)

2 Anorexia or vomiting beyond the temporary or mild forms observed
1 the early stages of extrahepatic lestons of the biliary tract

3 Shrinkage of liver (below normal s1ze)

4 Increasing jaundice

5 Any tendency to hemorrhage

6 Diminution of the secretion of urine not accounted for by a cor
responding dimimution 1 the mntake of fiud and with or without
laboratory evidence of diminished renal function

7 Demonstration of leucine and tyrosine 1n the urine

8 Retention of nitrogen 1n the blood

g Signs of disturbed cerebral function—convulsions stupor and coma

These are evidences of unpending or established hepatic cholema
or of hepatorenal mtoxication

In general fatal cases fall into two groups those that have an
acute masstve hver cell necrosts and die withm about a weel of
onset and those that have a severe persistent mfection over a period
as long as twa months Intercurrent infection or lack of proper treat
ment appear to be the factors interfering with recovery 1n the latter
group Some of the patients with fatal outcome die from acute hver
atrophy

Acute Lwer Atrophy Fust described as acute yellow atrophy
the condition later became known also as acute red atrophy which
15 Tecognuzed as a later stage of the same process This pathologreal
entity 1s also known under the term of acute necrosis a designation
more sausfactory because one specific color i the pathological
specimen of the liver 1s not constantly observed

It 15 believed by some students of liver disease that the definition
of acute atrophy 1s not dependent so much upon the duration of
climeal jaundice as the nature of the pathological process Thus
the acute stage of this disease cannot be defined m terms of the
period of symptoms but rather in terms of pathological findings
This does not 1mply that a correct climcal diagnosts cannot be made

bhshed by an 10n

or that 1t can only be
of the hwver Rigid clinical criterna have be
nition of this condition These rest upon ¢

1
en adopted for the defi
he esttmation of the
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amino-2ad and urea content of the blood and the tyrosine content
of the urnme It 1s maintained thit many forms of hepantis and
cholemia may stmulate the chimeal picture of acute diffuse liver
necrosts but they lack these critena It 1s pointed out that in many
nstances when the pitient dies in coma after a brief spell of m
tense jaundice the pathological findings have revealed a subacute
or even chromc process instead of an expected acute diffuse ne
crosis Although the laboratory data 1n these cases appear chimeally
1dentical with those of acute atrophy the process in question 1s
rather that of a subacute or chronic nature

‘The condition 1s charactenized by acute diffuse necrosis of the
liver With cellular necrosis there 15 complete disorgamzation of
structure leaving behind cellular detritus and debris Before this
stage of cellular debrs 15 reached the Inver 15 yellow 1n color (acute
yellow atrophy) Later when the necrotic liver parenchyma has been
completely removed leaving the vascular structure of the lLiver
lobule the organ assumes a red color (acute red atrophy) The pa
tient may die 1 either stage of the disease

The chnrcal picture presents an intensification of the same symp
toms observed in patents with catarrhal or infectious jaundice who
have been fortunate enough to have 2 more limited and not as de
structive process as the unfortunate few in whom the disease as
sumes the proportions and intensity of acute diffuse necrosis Ano
rexia and muscular weakness and prostration are extreme Jaundice
1s usually intense although fluctuations 1n intensity are observed
Pain in the hepatic region or 1n the flanks may be quite severe At
times 1t 1s colicky simulating gallstones Skin rashes are sometimes
seen and hemorrhagic tendencies are universally present Hemor
thages occur into the skan mucous membranes and gastro intestinal
tract with hematemesis and melena The characteristic fetor hepati
cus may be noted and fever 1s constantly present The character
1suc physical finding 1s the progressive decrease n Iner size as
determined by percussion The determination of liver size by per
cussion may be rendered difficult by extreme meteorssm Although
asac flud 1s usually found on post mortem examination 1ts dem
onstration duting hife 15 difficult Swelling of the face and depend
ent edema are sometimes observed Eventually drowsmess merging
mnto coma supervene
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Tasre XVIII

AcutE Liver Arrorny

Chinical Features—The condstion 15 charactertzed by acute diffuse necrosis
of the Liver and may occur under the mfuence of a large number of
agents (infectious agent of catarrhal or epidemic jaundice hepatotoxic
agents such as arsphenamme etc) The patient who was at first suspected
of having ordinary bemgn catarrhal jaundice may become progressively
worse and die with all the dimical manifestations of acute yellow atrophy
The most sigmificant features consist 1 mtensification of all previous
symptoms and icterus with marked nervous and mental disturbances and

gic Icterus prog to an exueme degree quite
rapidly while the hiver decreases mn suze

Lab ry Find The most findings are marked bili
rubmema with direct positive van den Bergh reaction a very low range
for ester cholesterol fracuon 1n the blood an increase m blood amino
acd nutrogen content  hypop marked proth

that fails to respond to vitamin K therapy and the presence of large

amounts of leucine and tyrosine crystals 1n the unime

Differential Diagnosis~The early stages of the disease may resemble ¢a
tarrhal or tfectious jaundice of greater than average severity However
the general course of the disease and the marked mcrease 1 severity of
symptoms pomt to the diagnosis of acute atrophy as time goes on From
the terminal stage of portal curhosis acute liver necrosis can be differen
uated by the absence of splenomegaly asaites and evidence of collateral
arculation present m the former Generally speaking recognition of the
typrcal case of acute hver atrophy presents very few d ficulnes when
intensity of jaundice nervous and mental disturbances of 2 marked de
gree hemorrhages decrease 1 liver size azotemua and tyrosinuma deft
mitely mdicate the extreme senousness of the fulmnating and malignant

process

Among the significant laboratory findings are marked bilirubi
netua with a positive direct van den Bergh reaction 2 very low
range for ester cholesterol fraction m the blood an ncrease 1n the
amino acid nitrogen content of the blood hypoprotememia mathed
hypoprothrombinemia that fails to respond to vitamin k therapy
occastonally occult or gross blood 1n the stools, sometimes albumt
nurta and sigmificantly the presence of large amounts of leucine
and tyrosme crystals 1n the vnne In no other disease 15 tyrosmne
present 1n the urine consistently 1 such large concentrations
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It 15 now well established that an intimate relation exists between
catarrhal jaundice or mfectious hepatitis and acute liver atrophy
It 15 quite probible that yellow or red acute atrophy represents
an extreme end of 1 scale of lesions on which there are many gra
dations from the usual shght and readily reparable injury, such as
occurs 1N an average case to the extensive dES[r\lCllOﬂ of tissue 1
the patient who succumbs Ordimary catarrhal jaundice may be re-
garded as yellow atrophy en miniature However, from the stand
pomt of pathogenesis and eticlogy neither term represents a single
disease In other words acute liner atrophy 1s not an etiological
entity The mfectious factor 1s not the sole causative agent other
factors quite poss\bly beng productive of an 1dentical end result
Hep: Is (such as arsph tetrachlorethane, and
tren and vegetable poisons (must also are hnown
to cause this condition In fact a muluphcity of etiological agents
may be operative 1 any case Among other precipitating factors
syphilis and pregnancy may be mentioned They will all be con
sidered m detail i the discussion on toxic hepatitis It 15 to be
emphasized here that acute liver atrophy 1s not a disease entity *

Subacute Liver Atrophy Ii the imtial mjury caused by the
fectious and toxic agents mentioned above does not produce diffuse
and acute liver necrosis the disease assumes a subacute course and
1s then known as subacute lner atrophy Perhaps the dose of the
offending factor and the resistance of the Iiver pwenchyma deter
mine the extent and tempo of the pathological process Thus the
difference betwveen acute and subacute types 1s chiefly one of degree
In the subacute process widespread 1mual necrosis 15 followed by
more or less marked regenerative changes

Chinically subacute liver atrophy presents a slower course and a
greater prospect of recovery Fatalities however do occur On purely
chmeal grounds this condition may be suspected 1 any case of
catarrhal or infectious jaundice when the icterus fuls to subside in
two or three weeks An obstructive phase simulating extrahepatic
biliary obstruction may be present for 1 hmuted period This stage
15 marhed by intensification of jaundice and acholic stools but
aseites 1s not usually found The liver function tests are positive

*The pathological find ngs 1n acute hver atrophy vary with enolog cal factors
There 13 evidence of slow cell death 1n cases due (o chemical posons or bactenal
toxns In acate atrophy of ep demic hepatius cell destruction eccurs rapidly and cell
debns is removed swiltly Rapid ty and completencss of destruct on 15 believed to be
a disunguish ng featare of epidemc hepatat 3
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Homologous Serum Jaundsce

A reference has been made elsewhere 1n regard to the fact that
post transfuston hepattrs 1s chnically indisunguishable from com
mon acute nfectious jrundice acquired spontaneously In a patient
presenting a picture of catarrhal jaundice, only the history of pre
vious admunstration of whole blood or blood products can lead to a
presumptive d of } 1 serum jaundice Very small
amounts of serum containmg the ICterogenic agent may transmut
the disease The mortality 15 lugher than in spontaneously acquired
type

ConparaTive Data on ErtpEic JAUNDICE anp Nomorocous SEruM Jaunpice

L
=4

Chnscal and Epidsmologs Data Eprdemsc Joundie | Serum Jaundsce
History of blood and plasma trans [ no significance posttive

fusions
Incubation penod 2 § weeks ’ 8 16 weeks
Age distnbution most commonly under 3§ , at any age
Spread by cantact not uncommon non-existent
Vehicle for transmission of causative | feces and blood blood

agent
Fever afehrile or gq° to 101° F , | seldom exceeds

occasionally higher 100° F

Course of the disease

more frequently

usually bemign, occaston
malignant

ally mal gnant

-

Post Vaccinal Jaundice

An epidennic of Jaundice developed duning World War 11 among

troops n the United States and ai
of extensive stu
resks were not yellow fever or modtfied

yellow fever In the course
demonstrated that the outb:
yellow fever, Weils disease, of
tion, any type of bactert

broad following vaccinauon for
dies 1t was conclusively

any other type of leptospiral 1nfec

al mfection or infectious mononucleosis
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The assumption remains that certamn lots of vaccne admnistered
for the purpose of inoculation agamst yellow fever carried an ictero
genic agent in therr component of human serum This makes the
post vacanal jJaundice closely related i ats ettologieal and epr
demiological aspects to cases of jaundice developing as a result of
transfusion with blood or serum As soon as 1t was recognized that
the epidemic of post vaccinal jaundice was due to an agent pres
ent as a contarmmant m partcular lots of vaccine and not to the
virus of yellow fever used n its preparation the manufacturing
method was changed and the epidemic of assocated jaundice disap
peared While a great number of cases developed the mortality
was slight The unfortunate complication incidental to the use of
several contamated lots was of less importance compared with the
seniousness of yellow fever 1n unvaccinated soldiers

The disease resembled most closely the socalled catarrhal or
epidemic 1nfectious jaundice from which 1t was indistinguishable
Usually the onset was gradual until the appearance of jaundice The

d p were d faug lassitude  and

annreua Among the gastro intestmal symptoms nausea vomiting
and drarrhea were noted Pam n the rght upper quadrant of the
abdomen lower chest wall neck and shoulders was an important
symptom for a number of patients Fever was etther absent or slight
Pamns 1n the joints and urticaria were present i about 2o per cent
of the cases The hver was frequently enlarged and tender Ascites
was encountered 1n some patients Hemorrhagic phenomena were
noted 1n more severe cases as well as albummnuria Dark-colored
unine light colored stools and 1cterus were usually noted The
icteric indices ranged from 15 to 200 Liver function tests indi
cated various degrees of disturbance of hepatic function Hypopro
thrombinem:a also was reported The leucocyte count was usually
normal at tumes with a relative lymphocytosis

In most mstances the disease was mild In a smaller number 1t was
more severe with various stages of hepatic msuffictency In general
recovery followed m four to eight weeks and m the fatal cases
death usually occurred mn two to six weeks

The chief pathologic lesions mn autopsy matenal were those of
acute or subacute yellow or red atrophy of the liver Unlike many
types of destructive hepatic disease this form did not have fatty
changes as a consprcuous feature Destruction of hiver tissue and re
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Homologous Serum Jaundice

A reference has been made elsewhere 1 regard to the fact that
post transfusion hepantis 15 chinically indisunguishable from com
mon 1cute infectious jaundice acquired spontaneously In a2 pattent
presenting 1 picture of catarrhal jundice only the lustory of pre-
vious admimistration of whole blood or blood products cin lead to a
presumptive diagnosis of homologous serum jaundice Very small
amounts of serum contmming the 1cterogenic agent may trinsmit
the disease The mortality 1s hugher than in spontaneously acquired
type

CouraraTIVE DaTa on EpipEmic Jaunnice axp Nomorogous SERuM Jaunoice

Clinseal and Epidemologie Data Epidersc Jaundsce | Serum Jaundset
History of blood and plasma trans | no significance positive
fusions
Incubation period 2 § weeks 8 16 weeks
Age d stnibution most commonly under 35 | at any age
Spread by contact not uncommon non-existent
Y ehicle for transmission of ctusative | feces and blood blood
agent
Fever afebrle or g9° to 101° T | seldom exceeds
occastonally higher 100°
Course of the d sease usually benign, occasion | more frequently
ally mahgnant malignant

Past Vaccinal Jaundice

An epidemic of jaundice developed during World War 1T among
troops 1 the United States wnd 1broad following vaceiation for
yellow fever In the course of extensive studies 1t was conclusively
demonstrted that the outbreaks were not yellow fever or modified
yellow fever, Weils disease, or ny other type of leptospiral 1nfec
tion, any type of bacternl infection or infectious mononucleosis
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The assumption remartns that certain lots of vaccne admimstered
for the purpose of inoculation against yellow fever carried an 1ctero
genic agent 1n their component of human serum This makes the
post vacanal Jaundice closely related m ats etiological and ep
dermiological aspects to cases of jaundice developing as 2 result of
transfusion with blood or serum As soon as 1t was recognized that
the epidemic of post vaccinal Jaundice was due to an agent pres
ent as a contarmnant n particular lots of vaccine and not to the
virus of yellow fever used 1n 1ts preparation the manufacturing
method was changed and the epidemic of associated jaundice disap
peared While a great number of cases developed the mortality
was slight The unfortunate complication incidental to the use of
several contaminated lots was of less importance compared with the
seriousness of yellow fever 1n unvaccinated soldiers

The disease resembled most closely the socalled catarrhal or
epidemic nfectious jaundice from which 1t was indistingutshable
Usually the onset was gradual until the appearance of jaundice The
prodromal symptoms were increased fatiguability lassitude and
anorexia Among the gastro intestinal symptoms nausea vomiting
and diarrhea were noted Pamn in the night upper quadrant of the
abdomen lower chest wall nech and shoulders was an 1mporeant
symptom for 2 number of patients Fever was etther absent or shight
Pains in the joints and urticaria were present m about 2o per cent
of the cases The liver was frequently enlarged and tender Asctes
was encountered 1n some pattents Hemorrhagic phenomena were
noted 1n more severe cases as well as albummuna Dark colored
urine light colored stools and icterus were usually noted The
1cteric indices ranged from 15 to 200 Liver function tests indi
cated various degrees of disturbance of hepatic function Hypopro-
thrombinemia also was reported The leucocyte count was usually
normal at times with a relative lymphocytosis

In most mstances the disease was mild In a smaller number 1t was
more severe with various stages of hepatic mnsufficiency In general
recovery followed 1n four to eight weeks and 1n the fatal cases
death usually occurred 1n two to six weeks

The chief pathologic lestons 1n autopsy matertal were those of
acute or subacute yellow or red atrophy of the liver Unlike many
types of destructive hepatic disease this form did not have fatty
changes as a consprcuous feature Destruction of liver tissue and re
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H, log Serum  Jeund
A reference has been made elsewhere 1n regard to the fact that
Post transfusion. hepatitis 1s climcally mdistingusshable from com
mon acute mfectious jaundice acquired spontaneously In a patent
Presenting a picture of catarrhal jaundice, only the hustory of pre
Vious admnistration of whole blood or blood products can lead to 2
presumptive diagnosts of homologous serum jaundice Very small
of serum g the icterog agent may transmut
the disease The mortality 1s higher than in spontaneously acqmred

type

ComparaTive Dara on Erroesic Jaunnice ano Nomorocous Sexva Javxpice

Clinsesl and Epidemsologic Data Epidemse Jaundiee Serum Jaundice
History of blood and plasma trans | no significance positive
fastons
8 16 weeks

Incubation period 2 § weeks

Age distnbution most commonly under 35 | at any 2ge

not uncommen non-gvistent

Spread by contact

Vehicle for transmuss on of causative | feces and blood blood
agent
Fever afebrile or g9° to x01° F, | seldom exceeds
occasionally higher 100° F
S
Course of the disease usually benign, occason | more frequently
ally mal gnant mal gnant

Post Vacanal Jaundice

An epidemic of jaundice develop o
troops 1n the United States and abroad following \:xccmatlwmely
yellow fever In the course of extensive studies 3t was conc udlﬁed
demonstrated that the outbretks were not sellow fever or mo

tospiral mnfec
disease, or any other type of lep
et b ’ ! fectious mononucleoss

ed during World War 11 among

yellow
hion, any type of bactenal infecuon or 1n:
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The assumption remains that certan lots of vaccine administered
for the purpose of moculation aganst yellow {ever carned an ictero
geme agent m therr component of humwm serum This males the
postraccinal jaundice closely related in its etiologcal and ept
demuological aspects to cases of jaundice developmg as a result of
transfuston with blood or serum As soon as 1t was recognszed that
the eprdemc of postiacanal jaundice was due to an agent pres-
ent as a contaminant in particular lots of vaccne and not ta the
virus of yellow fever used i its preparation, the manufacturing
method was changed and the epidemic of associated jaundice disap-
peared While a great number of cases developed, the mortahty
was shght. The unfortunate comphcation wadental to the use of
several contaminated lots was of Jess importance compared with the
seriousness of yellow fever 1 unvacanased soldsers
The disease resembled most closely the so-called catarrhal or
epidenuc snfectious jaundice, from which 1t was mdistnguishable
Usually !hc onset was gradual unt) lhc appearance of yiundice The
were g 1 lassitude, and
anorexta Among the gastro intestinal symptoms, nausea, vomiting,
and drarrhea were noted Pain in the night upper quadrant of the
abdomen, lower chest wall, nech, and shoulders was an wmportant
symptom for a number of patents Fever was esther absent or shight
Pains in the jownts and urticarta were present in about 20 per cent
of the cases. The Iiver was frequently enlarged and tender Ascites
was encountered m some pattents Hemorrhagic phenomena were
noted 1 more severe cases, as well as albuminuna Dark-colored
urme, hghi colored stools, and 1cterus were usually noted The
cteric mdices tanged from 15 to zeo Laver function tests indi-
czted various degrees of duturlmm:e of hepatic function Hypopro-
te alo was rep I The leucacyte count was usually
normal, at umes with a relatnve Iymphocytosis
In most instances the disease was ruld In a smaller number 1 was
more severe with vartous stages of hepatic msufficiency In general,
recovery followed in four to eight weeks, and n the fatal cases
death usually occurred 1n thwo to s1X weeks
The chief pathologtc lestons 1 antopsy material were those of
acute or subacute yellow or red atrophy of the kver Unlike many
types of destructine hepatic disease, this form diud noc have facy
changes as a conspicuous teature Destruction of liver tissue and re-




184 PARENCHYMATOUS JAUNDICE—ACUTEL AND SUBACUTE HFPATITIS

moval of debris 1n this condition were invariably accompanied by an
inflammatory reaction, Justifying the term of hepatitis* The exten
stve damage obseried mn the rire fatal cases was not duplicated in
those who survived In soldiers who died from acadent or disease
subsequent to an attack of jaundice, little or no evidence of pre
ceding hepatic damage was found Two sorts of pathologic processes
mn the liver were described myury of cord cells, varying in degree
from the shghtest detectable to masste necrosts and Iysts, and cel
lular accumulation about the portal tnads It 15 suspected by some
that the latter phenomenon might be responsible for obstructive
features of the disease and perhaps even for obstruction to portal
blood flow 1 cases that developed ascites It has also been sug
gested that changes mvolving the lwer parenchyma constituted
the earlter pathologtc process respomsible for some of the pro
dromal symptoms and the enlarged tender liver

WEIL 5 DISEASE

{Sprrochetal J , Leptosprral faundice, Leptospirosis or Spira
chaetosts icterohaemorrhagica, Typhus biheux, Epudemic Jaundice)

Waeil s disease 1s a specific febrile mfection caused by 2 spirochete
(Leptospira 1cterohaemorrhagiae) Many of the synonyms listed
above are confusing, as they are likely to give the wrong impres
sion concermng the disease Spirochetal and leptospiral jaundice are
not adequate terms, even though they convey the etiological mean
1ng of the disease process, since Jaundice 1s present in approximately
only two thirds of the cases Moreover, they are general terms and
clude also other types of leptospiral infections For example L
hebdomadss and L aut cause the so called seven day fever
and Hasmi respectively i Japan Leptospira canicola carried by
and causing disease 1n dogs, 1s transmussible to man The term ept
demic jaundice should be limited to acute catarrhal or mfecuo:l:
jaundice caused by a virus, 1t 1s really more epidemic in natut

han Wel s disease.
‘ "lr“lhxs disease 15 not diagnosed as frequéhtly as 1t should be, and

1s probably more prevalent in the Umted States and abroad d;m
n the hiterature In San Franasco it bas

disease 15 carefully searched for, 1t

15 apparent from reports 1
been ascertained that when the
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15 nat difficult to find Medical textboaks fad to describe  ade
quately emphass 15 often placed on chulls and splepomegaly which
are rarely present Many practiong physicians consider the condition
too rare 1o include 1t in the differennal disgnosis and the fact that
about a thurd of the cases nexer develops Jaundice 15 also not gener
ally apprectated Even when this posssibibity 1s thought of the physt
can frequently finds humself bandicapped by the absence of proper
labaratory facahiies Laboritory personnel in an average hospital
are not famthar with the precauttons to be observed in establish
ihg the diaguosts m each of the four distinct stages of the disease

b 1c thage 15 d to man from m
Ercted mzs The orgamsm has also been found in field mice dags
cats prgs foxes baxs poultry horses and other amumals The rast
wmajortty of human cases probably come from direct contact with
the excreta of rats It s possible that & rac bite may occasionally
transmit the disease Human infectton ordinanly results from the
igestion of food or water contamnated with the unne of infected
rats A considerable number of human infecttons have occurred
through the stan of bathers, sewer workers and barefooted workers
sn nee fields In these instances the virws probably entess the body
through cracks cuts and seratches on the feet hands and else
where Man to man infectson must be rare or ponexistent Because
of the mode of transmssion of the disease, those engaged in the
following occup: render themselves particularly sulnerable
sewer worhers muners butchers fishermen and fish handers
workers n brewesles and slaughterhouses rice field workers and
men i the armed forces rematning for days m wet foxholes Most
cases occur 1n males The sex madence s no doubt conditioned
by the accupanonal hazard

"There are no definite seasonal vananons Although sporadic cases
may occur throughout the year there appears t be a somewhat
ncseased ancidence sn the late spring and early fall probably be
cause of ncreased ramfall and the consequent establishment of
more farorable environment for the leptospira For the same vea
son an wncreased merdence may be expecied duning the winter
months on e West Coast of the United States

Duning the wntnl or sepucemic stage of the disease the lepto
spira imade many organs among them hver kidneys and mus
tles Howeser the causatine osganism cay be demonstrated 1n s

*
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tological sections of the kidney and heart only, as the early 1m
munological response leads to destruction of Ieptosplras 1 other
organs

In the hver, the changes vary between the two exttemes In mild
cases there may be noted merely biliary stasts and infiltration of
portal spaces with leucocytes, whereas m severe nfections paren
chymal necrosis 1s present ordinartly only focal 1n distribution but
at umes diffuse enough to stmulate the condition of acute Iver
atrophy but without decrease in hver size Partcularly 1 cases
without jaundice the hepatic lestons are relatively isignificant,
the chief pathologrcal lesion being localized 1n the lidneys How
ever, there 1s always a hepatitts, no matter how muld the mfection
The kidney 1s usually enlarged The tubular portion 1s most af
fected with necrosts of the epithelal cells and many casts The
glomerult may be swollen and filled with exudate and bule precipi
tate Extensive hemorrhages may sumulate hemorrhagic nephritis
It 1s not clear whether the renal damage, cluefly tubular, 15 toxic
in ongin and due to spirochetes ot 1s rather attnibutable to bile
(biltary nephrosis) Marked uninary changes are associated with the
renal lesions

‘The skeletal muscles may show only mucroscopic lesions such as
degeneration of muscle fibers cellular infiltration, and hemorrhage
These changes are constdered by some to be in certan aspects quite
charactensstic of the disease, to the extent that they may matenally
help 1n establishing the diagnosis For bropsy the specimen 15 best
removed from the calf muscle, where the mvolvement is known to
be most severe

As 2 result of the local action of the orgamisms on the vessel
wall, and/or prothrombin defictency diffuse capallary hemorrhages
occur mn the skin serous coverings and visceral organs Hemorrhages
may attain such proportions as to give rise to hematemes:s, melena,
hemoptysis, hematuria, epistaxis, or purpura

At least microscopic lesions appear in many other organs but 1t
15 evident that the most severe pathologic lesiotts are m the kidneys
1 all cases and also m the liver in some When the liver 15 marhedly
affected the combination of renal and hepauc involvement may
be termed the hepatorenal syndrome This syndrome, not mfri
quently observed 1n many mstances of hiver disease of diverse eo!
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ogy, may be sud (0 assume s most charactenstic and full blown
picture w Wetl s disease

How can jundice be explaitied 1 those patients 1 whom the
autopsy rexeals only munmal lesion in the hner? To crcumvent
this difficulty sncreased } Iysis has been d as the cinef
mechanism responsible for icterus  Erythrophagorytoss so fre-
quently noted 10 the spleen presents evidence i Favar of this view
Most hikely, both the hver changes {toxic edema and the paren
chymal necross) and mcreased hemolyss are operauve p d

Tame XIX

WEIL S DISEASE

Clinieal Features-Syeils disease 13 2 specific lebrile wnlection caused by
1 and 15 d to man through the tngestion
of foold or water contarmmated with the urine of tnfected rats ft g5 thus
dependent upon occupational exposure {iewer workers mumers buchers
warkers m staugblerhouses etc} The cical conrse 15 davaded mio three
stages the {ebmle or septicemic the wcterzc and e consalescent The first
stage lases fram the onset of she disease untl the development of ictevus
lasts only 2 few days and 15 marked by an abrupt onset charactenized hy
severe headache chills ferver nausea vomuung and myalga The screnc
stage lasts about 2 week and 15 accompamed by hemorrhagie tendency
apathy and prostranon alang wuh indiwcations of menangeal wntauon
10 some ¢aset. The bner becoraes enlarged. A uremclike state may super
vene wath oliguria and zetentian n the bload
“The comalescent stage begims about the end of the second week

Laborotory Findmgs~Bile saks and bilwuben ate present m the urme
The van den Bergh seaction 1 direct posinve In the inateal stages Lepto
spirz can e demonstrated o the Bood During the second week of the
disease she orgamsms disappear from the blood and appear m the utine
From the third week on the Sloud of the panent comarms speaific ag
glutnins against the nfectung orgamism  these fan be demonstrated by
aggluunapon tests

Differential Dngnoss~The ictenic pertod If present may be confused
wich catarrhal of tnfectsous yaundice The distingaishing feature 1s hepatc
enfargernent an the absence of splenomegaly and Iymphadenopathy How
ever a definste diagnosts depends upen the proper use af speafic fabo-
atory procedures mentioned vove The physictan will be able to mate
the correct diagnosn only by keeping i mind the passitlaty of the pres
ence of thu disease
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antly 1 producmng jaundice Some workers have demonstrated
marked inflammatton of the smallest biliary ducts and concluded
that jaundice was due to obstruction n these Ppassages

The clinical course of the disease 15 more or less arbrtranly
divided into four stages There 15 no absolute line of demareation
but such division mnto stages 1s very convement for descriptive pur
poses Generally speaking the disease 1s characterized by abrupt
onset high fever chlls myalgia arthralgia vomuting extreme pros
tration jaundice hepatomegaly hemorrhagic tendency conjunctt
val mjection disturbance of heart function and varying degrees of
renal falure with albummuna and azotemia The condition 1s
essenually a hepato renal syndrome

The febrile or septicemic stage lasts from a few days to a week
The onset 15 frequently sudden with chills followed by fever
nausea vomiting myalgia headaches anorexia diarrhea or consti
pation and prostration Abdominal pans or discomfort arthralgia
and tenderness in the back and calves are common Unlike most
acute mfectious processes the severe muscular aching associated
with tenderness of the muscles has 1n Weils disease a pathologic
basis that 1s one of the primary distingwshing features of the dis
ease An upper resprratory infection with cough and bloody expec
torations may simulate pneumont2 The fever 15 usually high rang
ing between 101 and 104° F Conjunctival injection may be a con
spicuous feature i many patients and 1s believed by some to be
quite charactenistic 1f mot diagnostic of the disease However 1t
15 seen also 1n some cases of epidemuc Jaundice Thus stage s char
acterized by spirochetemia lack of circulating antibodies and ab
sence of spirochetes 1n the urine Leptosptras may be demonstrated
in the arculating blood by means of microscopic dark feld exam
nation
The hepatic or 1cteric stage lasts about 2 week In conurast to the
mtial stage 1t 1s characterized by the absence of sprrochetemia
development of crculaung antrbodies and the excreuon of mu

Jaundice gradually makes 1ts ap
T becomes en

only occasion

merous sptrochetes in the nrine
pearance 1n about two thirds of all cases The lve
larged tender and painful and the spleen palpable
ally The fever conttnues and the patient 13 usually toxic apqtheu;
and prostrated although the inttial gastro-mtestinal symptoms Wit

myalga arthralgia and headache tend to disappear There 15 vt
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dence of hemorrhagic diathesis with petechial and echymotic spots
1 the skin and mucous membranes epistaxis melena hematemesis
hemoptysis and gingival bleeding Cardiovascular symptoms and
$Igns attamn p e such as hyp and oc 1ly car
diac dilatation and hermuc murmurs Gallop rhythm  bradycardia
cardiac arthythmias pericardial frictton rub and electrocardio
graphic evidence of disturbances of conduction have all been de
scribed It 15 a reversible type of heart disease (acute myocarditts)
and 1n most cases the heart returns to normal during convalescence
Central nervous system complamnts include headache restlessness
delimum and toxic psychosts In very severe cases there are indi
cations of memngeal rwruation 1e suff neck with retraction of
the head and other signs The disunguishing feature 1n the 1ctenic
pertod which may be confused with infecuous jaundice 1s hepatc
enlargement 1 the absence of spl ly and lymphadenopathy
Most fatalies occar 1 this stage of the disease

The nephnitic or uremic stage may be coexistent with the one
above described and the two frequently merge without any line
of demarcation Oliguna and albuminuna which might have been
present soon after the onset of the disease now become accentu
ated and ohguria progresses to anura in fatal cases Red and white
blood cells are found in the urme along with occasional casts apd
there 1s nitrogenous retention 1n the blood as the lidney function
dechines to mark the uremic stage The convalescent stage begins
about the end of the second or beginning of the third week of the
disease though occasionally 1t may be delayed il the fifth week
Jaundice subsides but sometimes may last a few weeks With the
disappearance of icterus clinicil evidence of an anemic state may
become apparent More urne 15 secreted the temperature returns
to normal and hemorrhages cease Fowever the patient may sull
feel prostrated In some instances there may be recurrence of fever
but 1n the absence of other symptoms The more atypical forms
of the disease as taken from the various sources mn the literature are
as follows (Bertucay)

1 The nonscteric type generifly with a muld course the most fre
quently encountered variant

2 Malaria hke onset fever lasung for 24 to 48 hours only late al
burmnuria hemorrhages during afebrile period
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5 Complete absence of pans shght fever with prostration  albumy
nura and jaundice

4 The preumonie or wfuenzal type with massve consolidauon of
one or both lungs

5 The melena type with fever and profuse hemorrhage

6 The cerebral or menmgeal type with early unconsciousness and
delium

7 The cardiac or nephnie type sumulaing acute congesuve heart
fasture

8 Intensely jaundiced type withs black vomus

9 The yellowiever type with black vomitus

10 Chromic mepmngeal and a cheonie twterse form

Albummunia red and winte blood cells and casts i the unne
and nitrogenous retention n the blaod during the second or third
stage of the disease have already been mentioned hadney function
tests show an smparment about 2 week after the onset apd bih
rubsn with excess urobihnogen are present in the unne The icterus
index may reach a value as ugh as 200 umits or even higher The
van den Bergh rexction 1s usually of the divect type There 5 com
monly a hypochromic wmicrocytic anemua present The leucocyte
count may be norml or tncreased The spinal fluid 15 often under
mcereased pressure and the Pandy reaction weakly posanne The
cell count on the spinal fuid may range from normal to 2000 or
3000 more frequently not above §oo the neutrophils and lympho-
cytes heng present n about equal proportions The sugar and
chiorides are normal

The dagnostic I y procedures vary with the stage of the
disease as 1 the case of typhod fever A defiute diagnosis can be
estabhished only by the laboratory tests that conust of (1) deman
stration of the leptospira 1n the blood by direct dash field exanura
tson culture of the blood or inoculation of the blood nto a suit
ble faboratory amsmd (2) decection of the organum i the ¥sse
and moculion of laboratory ansmals with 1t (3) serological exantt
natton (4) Fontana and Levadit: stams of tissues and {5) muscle
biopsy Unfortunately there are fallacies inherent each one of
these tests ¢ the

During the sepucemuc stage a dark field examumation O 1{
patient s blood 15 the best method of dragnosts The zmy;,rmlmﬂﬁuc
the orgamwsm by this procedure 15 by fo means an &3y one 1n th
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presence of myriads of munute partcles of fibnin and ather pacaall
preapuated proteins novmally seen 1 blood and agitated m con
stant Browman mesement Artefact spirochete ke bodies sirula
ta those reported by Schultz can be mistaken for Jeptosprra and thu
serve as a possible source of error w the dark feld exammations
These putfallc make the animal inoculatton or culture a desirabl
confirmatory procedure After mjection of patients blood or urmns
nto the guinea pig typreal lesions are obseried in the laboraton
amimal with the reconery of the causatise organism from them Oc
casionally feptospira have been recovered from the cerebro spima
flud

After the first week of the disease the urine should be examnec
for these orgamsms Bevause there frequently are sprrochetes of man)
varseties 1 normal unine direct dark field exaxmnatton of the spec
men 15 not saustactory even when it 15 centnfuged Unfortunately
guinez pig noculation with the sedunent 15 often unsatisfactary
In the third and subsequent weeks of the discase the organssm
produces 1 the host very specific agglutimns which can be meas
ured These are among the most speaific anubody reactions known
The ¢ of speafic anubodics M the pauents serum
carred ont exther by means of the Plaffer reachion or the direct
agginnmaton of the same stran

Muscle biopsy 15 not very practical but may be duagnostic
doubitful cases The chianges seen on microscopic examnation of the
gastrocnerius muscle are vacuolation swelhng loss of striation, and
hyalinuzation of muscle Rbers along wuth wnfiltration with neutre-
phile and plasma cells

Levadis Fontana and Giemsa stains are used on tissues obtained
at autopsy of the fial cases or of the orgns of expentnental am
mals after moculatson with blood or unne of panents

Yeirow Fever

The physician sn the Unsted States need not be concerned with
this disease The following description 15 included for the benefit
of the reader who may find huwsell i those parts of the world
where yellow fever s sull encountered As the <uthor has not had
any personal experzence with this disease the da below have been
freely drawn wpon from the hterature The bulk of the miorma
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han 13 founded upon the reports of Klotz and Simpson, Klow and
Belt, Soper, and the authonitatne article by Sawyer.

Yellow fever sull remamns a virus disease af unknown identty.
Autopsy reveals a pale yellow, fatty Iner, a pale, flabby heart, tense
swollen Lidneys, and hemorrhnges mnto the gastro intestinal tract,
penicardium, pleura lung, memnges, and bladder. The most
portant microscopic lesions consist of degeneratne chinges such as
fatty degeneraton and necrosts of the pienchyma with almost no
mflammatory reaction Many organs and ussues are affected by these
changes, but those of the liver, Mdneys, spleen, and heart are most
mmportant

In spite of the normal suze and relatively normal gross appear-
ance of the lver, the extent of hepatic mjury revealed by micro-
scopic examunation s amazng The necrosss mvolves a varable
amount of fiver tissue, at times most of the pavenchymal cells fn
extreme mjury only a few cells recognuable as hepatic parenchyma
remaan Fatty changes are aluays found and the stroma remans
undamaged Thus the Iner lesion m yellow fever 1s distinetly not
a hepatitts, but rather 2 nonmflammatory parenchymal necross
The reaction m the hadneys 1s also degenerative, not wnflammatory,
while the renal lesion yvarses from cloudy swelling to fatty degenera
tion and necrosis In the spleen, which remamns umltered in sue,
microscoptc changes are often marked Degeneratne, noninflamma
tory changes may be found in all parts of the myocardim The
lestons are not equatly severe sa all organs of the same pauent
When the Iner is badly damaged the heart may escape hghtly, or
vsce versa, whereas 1 other cases the hidneys seem to bear the brunt
of the attack Howeser, 1n all fatal cases an appreciable necrosis
of the biver takes place This 13 the most constant, as well as the
most characteristic, lesion of yellow fever

The mcubation period averages probably about five days In the
classic case, following a typscal onset with symptoms of severe m-
fection there occur dunng the second stage atbuminuria, hemor
shages, and jaundice. The classec attach my be mild 1f the hemo‘ro-
rhage does net become excesne and the hidneys continue -
function  Severe ohiguna and anuria are found only in cases p
senting hemorshagse diathests and Jaundice

The onset 15 rapid and dramatic, Within a persod Y et
an apparently well person 15 transformed snto a very sich pa

of a few hours
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The pulse and temperature reach their fastipa oo 24 T -
After that there 1s 1 tendency for both to dechine the pr 2 v
<coner and move rapidly than the temperature Thsbezmares <+
pulse and the temperuyre is considered as the mrt ez o
charactersstic ndnidual finding yellow feser The sevgemeres
often shows a secondary rise but the bradycardsa corimym ¥ prrrn
from the tinrd day on except when a lethal ouitome w appr ot
g Severe prostration headache backache pun i the lem, 3
Jase mausea and vomung stand out i sharp contrast to the pau
iy of physwal findings at the anset The tempezansre rexches
normal or subnormal levels at the end of the fisst 48 10 72 brwy
and the paent begins 10 iook better for a short period, by 33,0
the end of the third day there 15 tensificition of prevusy g
soms such as nausea and somiung and there appears endeme, ot
pverwhelming ntoxication Thas second stage of the Sitezse
marked by the triad of albuminnrn bemosshagic diatheys, 2;
jundice Teterus ranes from very shght 10 marked Hemgep,,
may be so severe as pracucally to exsanguinate the panent 3og Z::
often the 1mmediate canse of death The otiset of atbum =
rapd and heavier than would be espected m severe (d;hnf
nesses due to other causes Anuria apparently depends gy : Te
urely different mechamsm from cthat produang P‘l‘ﬂxv,“ =4
remnuria The former seems to be related t6 the destruzy, 1'?r
in the Iner and follows hepatic involvernent Wheeg o

es
ndependent of otl =
may precede and esen be wnde} her e
AMOICALIGT ¥
ameall duced yellow fever (rhes
in varou‘ﬁ It PP
5 ey « uon as shown by tey,
e . iR
The chitiseu
3t

seen as an imapparent mect v
acquired mmunity as ab abortwve nfection \d’f o
or as an mcomplete auack exinbsung the usual llendﬁh’:%
with the exception of jaundtce hemorshage and amp, L1
While Weil s disease and yetlow fever bear sotne dy,

! d by hepatitis they, W=
blance and are batk charactenized By pa et
causes spearfic histologic changes 11 the liver that an,, =

.
wated from those found n leptospsrosis xc!eroila:m: g
S Iz

3



334 PARENCHYMATOUS JAUNDICE~ACUTE AND SUDACUTE HEPATITIS

AUl s gy P Jact I worps | Pt e £ wanbs g -
o22m by peusanis wwu:w: Ao g | &y aoady muas o> puwpatwaa]  sopus pas pader e aapyp
s
cep p €10 P uo asvomy » 1 <
- el Sl N R Ry
v apat o 4 % yow oy 1n e 1 o & pmen |7 ik Vosay £ o gy % i
s gy ) SR R A S 2y s ] R v B+ e gy
wn saras
4 wapaa asos £ avwpo suou Aatge dana | vy o 'S vy 3 vus vy £ e | o 0oy punfcy
1 Spnor s Apinon | oy mpave L da v SR LApoast 3 nwopw pue e aswwnsadep g
onndsan 1 e s Agrue vese sogmuas wonnea Wit | owgvp ggspsa 1
5
4a pawago; Gy g7
i o et
sespen {3 nveor wy dep
Sivous 2 Basdy by e pax v aow 3 uo A pudw qeat Yo ¥
2Ry Qs i -3 gwoid 3 Ava | aa; shondiuor ovf ®Ig e S stm | ques west perp yva ] pogres 1am g0 3000qx A3 guk gy
ame STerasoun oy vowswoy U % 2 eq S shon2 deuna sow ¥10n3 d toa Jo0. 6 v SRS I
* o 3pin 3 anaw.
o s woud o
WERDINIVI2 B Anuanda § Xa wioa
wyondorond Sur | eusopduics o nowwon v raoa_vor ¢ [wvoisv0 v new
Witz puy. 1A %A Vurnd VO u y s sapuny oxEsp R YtIY 0 & sRovpEIG puT RPIY e TR ST A 7
wan® S0 SYRpEI L 00 NIRRT WD Y | p9Y T U cuo vy ] g0 fuo dwdroy # il exwd wwnar vees 9 Ay spn s} -0z qak Jueanzaps §
5y 5 o4
o vaordiss § K
a pune nqaspy
P IR . %y B BT O I e—
sar el i dngel vwwag € e gl A pporgdr Ke | pus g g e appis | o D e o e 19wu0 Jo 3pozg
i9p L0
aquesf 303 8 sfeps are »3nm *4ep S 3n0qn | pam zoratep faae Sxon v od pordan wgnonp
o
2 qu 9824 pus £ nuap vy somyey £ p
ey o WSSV et B0 o TV e | e
1y
vown] sy jer wt Ay miunl Wy a g ey [ s w i e, e adeiosgy
supens o
P g s Gonyg | oy 07wy vy an g rong g4 o Sttt
(sva0y d1nay) IRV sn0L v 10 i v e

XY mav],



TOXIC HEPATITIS OF SYSTEMIG DISEASE 195

yellow fever the liver shows hyaline areas of Councilman necrosis
extensive fatty degeneration and cellular dissociation of such an
extreme degree that all lobular structure 1s lost Councilman necrosis
1s never seen in Weils disease nor 1s there as much fatty infiltra
tion or such extensive separation of the liver cells

‘Toxic HEPATITIS OF SYSTEMIC DISEASE

Some workers designate as toxic hepatitis the liver involsement
secondary to some underlying systemic disease Another group of
toxic hepatitides consists of cases of chemical and vegetable (mush
Toom) poisoning We shall first consider cases of jaundice and hepaty
tis anising 1n the course of a systemic infection

In mfections where hepatic involvement 1s the dommant feature
(catarrhal or infectious jaundice Weil s disease and yellow fever)
the hver mjury has the character of a second dusemse i thea the
stage of infectivity usually ends as jaundice appears In all of these
condluons permanent specific |mmumty occurs By contrast 1n the
group here considered are included inf; n which dice 15
only a complication and may occur 1n various stages of the major
fection

GENERAL INTECTIONS ASSOCIATED OCCASIONALLY WITH JAUNDICE

Actinomycosts Perarterstis nodosa
Gonococcal Infection Relapsing Fever
Infectious Mononucleosts Septrcerms2

Lobar Preumonia Syplubss

Malana Tuberculosts
Oroya Fever

Syphulis

Early Sypiulis Jaundice occurring n syphilis was noted as early
as 1585 by Paracelsus It was early appreciated that hepatic involve
ment 1n acute syphilis might take one of two forms—relatively be
mign syphuhitic hepantss or grave iwcterus a fulminating acute yellow
atrophy The latter as a complication of acute d syphilis
1s rare and s observed more frequently following arsenical therapy
The 1naidence of jaundice 1n all patients with early syphilis has
been estumated as 0 3 to § per cent
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The actual pathogenesss of Jaundice hns been difficnlt to estab
lsh because of the pauaty of pathological material Only one
observer (Warthin) has reported the demonstration of T pallidum
in the Iner of a patient i the secondary stage of adult syphulis
Many theorses of the mechanist of scterus have been advanced
by different workers The wuuroduciion of assenscal therapy has

Tasre S\

Syginnis oF THE Liver

Clirucal Features—The occurrence of jaundice dunng the secondary stage
of syphilis 1s rare fcterus usually makes wts appearance smultancously
wuh the cutaneous roveala and may be the enly symptom 3 hile 1 some
pattents 1t 15 P d by fever g ‘ and
malase Chnscally acute syphilitic hepatitss cffers lide from catarrhal
Jaundice The aliness lasts from two te five weeks

Laboratory Findings—These are sunilar o the laboratory findings of e
tsrhal poundice In addinon there 1s a posise blood Wassermann re
action

Diff. (¥ Quly the & of the sprrachetes or the
positine serological reaction with or wnhout 2 chancre or secondary erup-
uon gres prefumptne evidente that syphilis a5 the cause of jaundice
Prompt response to antduetic therapy serves as confimatory evidence In
the case of a pauent treated for syphabis prior to the onset of faundice
differenusuion from arsenical hepatius may be extremely difficule. _._I

fusther comphcated the question of syphulic jaundice The hepto-
tontc action of the organsc arserucals has been well demonstrated

both chmeally and exper 1y The 3! of jaundice m

early syphihs has been observed to wncrease from o §B per cent i
untreated patients to 137 per cent in those under treatment witht
arsemicals While some of these cases of icterus des eloping donng
treatment arg clearly mamfestations of arsemc tovtaty, others repre-
sent luetsic hepantss occurnng because of insufficient treatment and
may thus respond to further antiluetic therapy St} others may be
instances of intercurrent acute catarrhal or mfectious jaundice In
the armed forces a rather sinhmg paraliehism was noted betueen
the mcidence of postarsphenanune jaundice 1 syphitstic and that
of 1nfectious yaundice 1n nonsyphiltnc men 1 the same locations
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‘The mechanisms responsible for the occurrence of jaundice
early syphilis have been variowly postulated Compiled from the
literature they are as follows (Leonard)

Untreated (due to syphihis)
Roseola of bile ducts
Lymphadenitss compressing bile ducts
Spirochetosts
Hyperemia of intrahepauc bile ducts
Duodenal catarrh
Hemolyuc jaundice
Syphhitic hepatitis

Treated
Herxheimer reaction
Syphiliic hepatitts with
Atsentcal hepatitss
Bismuth hepaus
Mercurial hepatitss

q treatment  hep urrence

Cotnesdental
Catarrhal jaundice
Cholelithrasis

Obviously 1t may be very difficult to dectde 1n any one particular
case the prease etiology of jaundice especially when the patient 1s
under antiluetic therapy Perhaps the following critenia can be
depended upon for a satisfactory establishment of syphilitic etrology
of icterus (1) the patient must have defintte clinical and/or sero
logical evidence of active luetic infection (2) the condition must
exist 1n the absence of other common causes of jaundice (3) the
speafic antiluetic treatment must lead to the cure of jaundice

Clinieally acute syphilitic hepatitis differs little from catarrhal
jaundice 1ts chief mamifestations are cterus and enlargement of the
lwver There 15 usually malaise and may be some fever and gastro
ntestinal symptoms The pattent complans of nausea and vomit
g and sometimes diarrhea The stools are acholic at first and
the urine dark colored The blood bilirubmn 1s increased and the
hiver function tests reveal hepatc functional impairment The 11l
ness lasts from two to five weeks Only the demonstration of the
spirochetes or the positive serological reaction with or, without a
chancre or secondary eruption gives presumptive evidence that
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syphilss 15 the cause of jaundice Prompt response to anulueuc
therapy may be considered as confirmatory evidence

Acute yellow or red atrophy ssocated with syphilis 15 also chn
weally mdisunguishable from that of other causes 1t usually begins
ansidiously like a bemign hepatitss often with hepatomegaly There
may or may not he fever maluse muscular pans nausea or vom
wng Pruntts occasionally 1s complamned of Then rather suddenly
there comes a turn for the notse 1 which the hiver rapidly becomes
smaller and crystals of tyrosine and leucine appear i the urnine
This condition 15 rare for there have been reported 1 the htera
ture only about 6o cases of acute Inver atrophy mn early syphibis
proved at autopsy to be unrelated to arsenical treatment Smce
the mwroduction of the arsentcals there has been a considerable
wcrease m the madence of acute Inver atrophy m the syphilitic
population

Late Syphihs Gummatous hepatus 15 only rarely assoctated with
Jaundice When 1t 1s 1cterus probably depends upon a lesion ymoly
1ng the mam bile ducts asaites may deselop on the same mechanical
basis When this occurs the differential diagnosis between portal
arthosts and gummatous hepatitts becomes extremely difficult

Congental Syphilis Jaundice has been reported tg occur occ
sionally with congenital syphulis

Preumonia

The cause of iwcterns m pneumonia 15 not fully understood
Hemolytic action of the pneumococcus and parenchymal lver dam
age have been mmphcated by different observers Focal areas of
parenchymal hver necrosis have been noted However frequenty
the Irver does not show sufficent damage on the post mortem table
to attnbute jaundtce to hepatic myury

Icterus appears to be more frequent with puewmons mvolung
the right lower lobe It may be difficult to differentiate this septic
jaundice from obstructive and other types of 1cterus The restricted
mobulity of the chest rapid respirations dilatation of the alae nast
the physical findings n the chest and marked polymorphonuclear
lencocytosts with the shuift to the left help the chnician to realize
that he 1s Mealing not with jaundice of primary liver or bihaty
tract disease but rather with a septic condition
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S-pticemias

In acute septicemas, jaundice of varying degree is an occasional
symptom and generally of unfmvorable prognosis The orgamsms
commonly concerned are the pneumococcus, hemolytic streptococ-
cus, staphylococcus, and the Welch bacillus Some cases of severe
Jaundice 1n the newborn belong in this group Hemolytic and bac.
tertal toxic agents suggest a combinauon of factors responsible for
Jaundice Occasionally, extensive liver necrosis 1s also found How-
ever, these 1solated lesians, even when extensive, are often noted
without jaundice Cholangins, liver mnjury, and extensne blood
destruction are probably all operative 1n the production of chinical
icterus  Puerperal infection caused by Clostndium welcha as fre-
quently assoctated with deep jaundice. Icterus may occasionally
develop 1n meningococcerma

The mech dice prod varies with diffe or-
ganisms The Welch bacillus infection 1s the best understood It 15
a fulminant hemolytic anerma with hemoglobimuria, methemoglobt
nemia, and hematinemia The same type of jaundice may occur m
the rare septicernia caused by the anaerobic staphylococcus The
mechamsm of jaundice from hemolytic streptococcus septicemia 1s
not well understcod. Only diffuse cloudy swelling of the liver cells
has been found on necropsy and the degree of degeneration bears
no correlation with the degree of 1wterus A small distinctive group
has been described 1n which focal necrosis 1s found throughout the
Iner, and streptococa are easily demonstrable 1n these areas There
are no abscesses and the lobules do not show central necrosis. Re-
cently 1t has been claimed that jaundice may be a compl of
baallary dysentery It is probable that there were two different ept
demucs, qne of dysentery and the other of infectious jaundice

The picture of sepsis, with chlls, sweats, septic temperature, and
a positive blood culture, helps to establish the identity of 1cterus
as secondary to an underlying systemic infection

Tuberculosis

In contrast to syphilis, tuberculosis comparatively rarely produces
Jaundice, even 1n nstances of mihary tuberculosis of the lver,
Ieterus 15 usually mild Fxcept 1n rare cases of obstructive jaundice
due to tuberculous hile-duct involiement, the icterus appears to
be attnbutable to liver-cell damage.
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Acuinomycosts *

Jaundee 15 vare i actinomycoss of the hser which usually 15
secondary to 1 process i the mtestinal tract at the ihocecal Tegion

Pertgrtentis Nodosa
Most common as single causes of hepatic infarcuon are pent
artenitis nodosa of the branches of the hepatic ariery and emboluam
m subicute bactersal endorcardins In rue anemic infarction of
the liver there 15 complete necrons of 4l the tisue elements The
ding clinicat symy are puns across the upper abdomen
or pans bimited to the hepiuc region vwith marked tenderness and
spasticity over the night upper quadrant Vomtng occurs and jaun
dice may develop Fever and leucocytosss are commonly obsersed

Lymphogranuloma I enereum
Jaundice due to hepatsc locilization of the virus of lympho
granulowa venereum has been reported

Malania

Malarzsl paroxysm may be assocrited yoith ~cute Jwer damage
producing focal parenchymal necrosts This may be touc or anox
emic m origin Toxemia anoxema (from anenua) and excessie
hemolysts probably eperate conjomntly to cavse mmp of hver
function and hepatic damage Jaundice 18 Tarely frank and 15 usually
subchimcal with direct van den Bergh reaction

Gonococeal Infection

Recently 1t has been brought to general attention that jaundice
1s comparitsely frequent m the course of a gonorrheal nfection
“The condstion resernbles that of catarrhal jaundice Prolonged cases
of gonorrhiea are patticularly prone to develop this condition Odlz]tx
complications of gonorrheal infection such as endocardstis may de
velop 1 addsnion to jaundice 1 the same patient

Relapsing Fever
el marked jzundice appearing quite
and third day of the disease 1s not uncommon The other signs a;lld
symptoms are fever hemotrhages muscle pans and ocmsmn;h)
signs of menmmngius Both Iner and spleen may be enfarged m“ts’
pathology 15 analogous to that mn secondary syplubis Lencocy

early often on the second
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1s present The disease resembles leptosprrosis The first febnle
period 1n relapsing fever and the first stage of Weils disease both
last about s1x days relapses occur m both disewses during the third
week Leucocytosts 1s also present 1n both conditions However,
splenomegaly 15 rare tn Weils disease The dignosis of relapsing
fever 15 based on finding large spirochetes of Obermeter in stained
films of blood taken during relapses

Infectious Mononucleosts

Acute nfectious mononucleosis 1s occasionally complicated by
1cterus The clinwcal course 1s sunular to that of catarrhal jwundice,
although somewhat milder There are no pathological reports on
the hver available but 1s the chinical features suggest ordmary
nfectious jaundice 1t seems valid to assume that icterus 1s caused
by hepatius It was thought by some observers to be due to occlusion
of the common bile duct by swollen lymph nodes However 1t 13
now generally accepted that the presence of simple inflammatory
lymph nodes 1n the porta hepatis 1s not adequate to cause obstruc
tion The prodromal symptoms of upper respiratory infection fol
lowed later by lymphadenius palpable spleen and relanve fympho
cytosis are common to both 1nfectious mononucleosis and catarrhal
Jaundice Only a careful examinaton of the blood smear for typical
Yymphocytes of glandular fever (atypical nucleus fenestration of the
nucleus) and the positive agglutination for heterophile antigen
(Paul Bonnell test) enable one to distinguish between the two ¢

Toxic Hepatiiis DUE To CHemicaL Poisons

Sporadic cases of jaundice that mght well be due to toxic agents
are probibly more common than 15 apparent for the cause 1s often
undiscovered There are three major types of action of chemical
poisons 1 regard to therr deleterious effect on the liver Some cherm
cals may induce direct mnjury to the liver parenchyma, they readily
produce hiver necrosis in expertmental ammals (phosphorus chloro
form carbon tetrachlorde) Others primanly induce a hemolytic
process with secondary 1njury to the liver cells by the products of

* However abnotn al lymphorytes appear m epidemic hepatitis. Luver function tests
frequently demonstrate 1 epauc smpanment in cascs of infect aus monont cleasss with

and w thout jaundice Apparently the 1 ver 13 ot uncommo 1y involsed m th s disease
which like mlectious hepating may alo be cansed by a virus
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hemolysis some of the chemicals 1n this group may n addition be
drectly myurious to the hver cells {phenylhydrazine) Finally idio-
syncrasy hyper suscepubtlity and allergic sensitevaty ate the determe
nant factors with other chemucals {drugs such as arsphenanunes
sulfonamdes and emchophensy By rdiosyncrasy 1s meant an vausal
effect of a drug for which no explanation can be found

Whereas i the sarious types of nfectious jaundice the recovery
s followed by the development of 2 speatfic mmumity w the case
of chemycal jaundce there 1 a greater sensinity to many hepito
tovic agents after recovery

The st of lver possons below presented 15 adopted after Oten
berg and Spiegel and Greene

Jaundice due o chemucals

A Dhrect mjury to liver parenchyma
1 Th

peuuc agents gold chlk m arseme carbon tetrachlo-
ride ether wdolorm averun etc
2 Accdental coutacts b phospharas
burns et
3 Industrial hazards tetrachforethane carbon disulfde trnimo-
toluene etc
4 Experimental agents selentum copper etc

B Primary hemolysis with secondary njury to the Iner cells

1 Therag agents phenylhyd 4
smcompauble blood in 1r.

2 Acadental contiets snake poison hean poson
¢ Indusinial hazard arsime
4 Expernmental agents distlled water toluendiamise

C Idiosyncrasy hyper suscepubihity and allergic sensttvity
1 Tk agents h hophen liver extsacts

P F
bismuth sulfonammdes mercury

¥ 3
M

Only the most commaonly encountered types of chemical patson
g will be discussed here These are cases of jaundice due to
arsenicals sulfonamides gold cinchophen carbon tetrachlonide and
phenylhydrazine Mushroom potsonsng will also be menuoned

Arsenic

Post Arsphenamune Jaundice Janndice following admumstrationt
enamine 15 wsually ascribed ro mury of the lier pavet
dings 1 some cases confirm the hepato-
dice by histologie studies showing marked

of arsph
chyma The autopsy fin
genous character of jaun
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Jegenerative changes m the hepatic lobule In patients with non
atal 1cterus simular though less adsanced parenchymal damage 1s
renerilly assumed to be present this has been demonstrated mn 2
ew Instances In such cases arsphenamine icterus simulates catar
hal jaundice quute closely In fact 1t has been stated that arsphena
mine merely lowers the resistance of the liver to the virus of ept
lemic hepatitis This assumption however conflicts with the obser
ation that should paratl 1c 1cterus be ded as catarrhal
aundice the proportion of syphihitic persons m the latter group
would be astounding approximately 20 per cent Also there 1s an
other observation that over a five year period paratherapentic jaun
dice among syphtlitic persons was four times more frequent than
catarthal jaundice and acute yellow atrophy

In rare mnstances acute Liver atrophy results from arsphenamme
therapy Sull another pathological process of arsph Jaun
dice 15 one principally constituted by pericholangitis nside the liver
with formation of bile thromb: m the finer biliary radicles cansing
an 1ntrahepatic obstruction to the outflow of bile (See Fig 10 p
52) The Iiver parenchyma 1s seen on Iiver biopsies to be preserved
and essentially intact The selective injury of the finer bibiary radicles
within the substance of the liver may be produced by a number
of toxic agents as for example i expenimental toluendiamine
posoming The pathological process 1s sumilar to that described by
Eppinger as the cholangiolitic type of catarrhal jaundice 1 dis
tinction to the ordinary hepatocellular variety In all these instances
the inflammatory changes about the bihary canalicult with forma
tion of bile thrombu withun their lumen are the cause of intrahepatic
obstructive jaundice This sort of mjury with an obstructive type
of reaction may be very difficult to disunguish from obstructive
jaundice of extrahepatic vanety

In the case of any indivadual patient who dunng the course of

1 therapy devel dice the q to be deaded

are (1) Is 1t a case of nrscmcal icterus? (2) Is 1t a hepato recurrence
1e syphalitic hepatitis with snadequate treatment? Or (3) 1s 1t an
wntercurrent infection 1e catarrhal jaundice 1 a case where the
liver resistance to the virus of infectious hepatitis has been lowered
by the heavy metal?

Lichtman lists the essential climeal differences between arsphena
mune and catwrhal jaundice as follows (1) An asymptomatic onset
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and course are more common sn the postarsphenamne group (2)
Pam and tenderness i the abdomen 35 a bit more common 1 the
infectsous group as are headache, malaise, and weakness {3} Con
sttpation 15 more common nd darrhea uhcommon, 1 the infec
tious group (1) Indigestion and loss of appente are more common

Taste \AIL

Arsenicar Heeamiris

Cliical Fe fowing with the jrundice way
set in early oc 1ate The early type foflfows within one o two weehs afier
the instirutton of tierapy The late vanety 1s delaged for sevesal months
Icterus wsay be the only symptom or may be sssociated with fever, dulls,
maluse navsea vomatng. and pam in the nght upper quadrant of thr
abdomen Lever and spleen may become enlarged. The stools are dlay
colored

Laboratory Features—Laboratory data point 10 intrahepauc biary ob
struction The van den Bergh reaction 1s chrect positive and bile pigments
are absent from the stoo! The obstruttive nature of rcterus s wdicated
by hypercholesterolemia elevated blood phosphatase and negative cepha
Lin-cholesterol flocculatton. test

Dif ! D T & present m this condition
makes the di from the thep buhary ob B
peratve fi may be difficult to differentiate amsemeat hepattis from i
fectious or eatarrhal jaundice as the symptoms of the two may be wdentical
The chief step 1 making the corréct diagnoss 1s the knowledge that
arsemcal therapy has been gnen Mifferenttation Irom syphitiie hepauts
18 not difficult because of rarty of Jucuc etiology th jaundice J

also tn the snfectious group Other than the exydent scterus, which
s of varying degree. the most sigmficant physical finding 1a both
groups 15 a palpable lwer The Iner 15 more commonly tender
infections gaundice, whereas a palpable spleert ss g bat mare cormon
1m the postarsphenamme group Lichtman admuts thae ‘although dif
ferences between the twa groups are evident, 1n any given case 31418
quite tmgossible to differentiate between them” Most Likely, how
ever jaundice developing 1 2 panent under therapy 15 due to the
heavy metal rather than intercurrent mfectson (catasshial jaundice)
or syphilis rself {hepato recurrence) Moreover, at 1s best to err o
the safe side and discontinnie arsemcal therapy on the presumiption
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that one 15 dealing with postarsphenamune jaundice A patient’s un
willingness to volunteer or admit on questioning antileutic therapy
beclouds the 1ssue

The stage of the disease or the phase of treatment appears to bear
no wfluence The symptomatology i all early cases seems to de
pend upon the nature of the pathological lesion, except for the
mtial symptom of chall followed by fever which 1s common to all
In one group, the chill s followed by fever with malaise, nausea,
and sometimes vomiung Occastonally there 15 a toxic erythema
Icterus appears four to eight days later and 1s accompanied by
fangue, anorexia, diarrhea and 1tching Tenderness and pain in
the hepatic region and splenomegaly may be present but are not
constant The second group 1n which evidently, the essential patho
logical lesion 1s pericholangiis as described above, presents the pic
ture of obstructtve jaundice with little or no evidence of liver paren
chymal involvement Shaking chill and fever with malaise, head
ache, and vertigo later followed by anorexia, nausea, and vomiting,
constitute the prodromal symptoms Some patients do not have a
chult and the 1mtal gast symp are accomp d by
conjunctavitis or shin lesions There may be fleeting arthralgia, at
times qurte severe, and edema of the face and/or extremities Jaun
dice does not appear until one or more days after the onset of symp
toms With the appearance of 1cterus acholic stools and prunus are
(requmtly observed, while marked asthemia and considerable weight
loss may develop The laboratory tests confirm the obstructive
nature of jaundice hypercholesterolemia elevated blood phosphatase
(above 10 Bodansky units per 100 cc) and negative cephali choles
terol flocculation test, which 1s usually posiuse 1n the first group
It 1s evident that this type of wtrahepatic obstructive jaundice
may simulate gross occlusion of extrahepauc biliary passages by
gallstones or neoplasm As a matter of fact, 1n several cases laparot-
omies have been performed on thus false premise The differenual
feature of great value 15 the hustory of admmistration of arsphena
mmne In some 1nstinces of postarsphename jaundice, the climeal
picture and Iaboratory findings are those of acute Iver atrophy

Usually the process subsides witlun three or four weeks In the
obstructine group, howeter, 1t may persist along with pruntis but i
the absence of other symptoms, for several months
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A
deve yaunuite perhaps tia of
thre » w wt we last mjection The clunesd preture 1s ugushy

miisunguushable from that of infectious or carrhal jaundice and
only a lustory of anuluetic therapy can gmve the clue to the correct
diagnosis

The 1llness may be of longer duravon and sersous sequelae are
more frequent than n the case of simple catarrbal yndice When
fcterus develops late 1e a number of weeks After thte last myecuon
of an arsemcal 1t may be assocnted wath severe and Jasting hepauc
myury

Gold
Gold salts ave used empineally sn the treatment of thenmatoid
arthrins and lupus erythematosus A rariety of toxic side acttons
have been observed such a5 nlceratnee gastroententis nephntis pus
pura and agranulocytosts The incrdence of toxic rercuans 2 ‘e
hagh occurnmg in about 2r nev can {
e
+ oy spoms and dosye Cuma
1 p 33 somme role There s usually a Ient period and faundice
Jasts from three to four weehs

Carbon Tetrachlonde

Carbon tetrachionide 15 widely nsed m mdustry and as an wnthel
msnuc lts excellent solvent propertses non inflimmabihity aad w
expensiveness are the reasons for s great popularity both m ndus
ty and i the home Tlhus cherical 1s toxic and occastonally fatal
10 both men and expernmental ammmals Luwer and hadneys are
prumanly affected In fatal cases the most marked microscabic
changes are observed m the abr 1S
thos Y
1 « o wne damage 15 usually lumuted
to e wbular epuhelum with degeneration of the celis hmng
the convoluted tubules

Jaundice following mbalatson or ingestion of carbon tetrachlorde
1s partienbrly apt to develop an alcoholics Fatal or even semous
powsomng does not occur m well regulated sndustnies and most of
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the Tecent cases of fatal poisoning have occurred in solated or ind1
vidual use of carbon tetrachloride as contrasted to 1ts use 1 mdustry

The p chucal symp and signs are headache nausea
and vomiting with occasional hematemesis followed by icterus and
later by oligurta anuria and retention of nitrogen Pulmonary com
plications such as edema and pneumoma may occur With severe
renal 1nvolvement edema and hypertension are commonly encoun
tered Clinically the condition may closely resemble infectious hepa
trus Correct diagnosis often fails to be established because the phy
sician does not discover that hts patient has been exposed to carbon
tetrachloride as the average layman 1s unaware of 1ts danger Olt
gurta or anuria and the development of hypertension at the ume
of appearance of icterus aid n distingushing carbon tetrachlonde
powsoning from 1nfectious jaundice

Phenylhydrazine

This drug ts used for treatment of polycythemia vera The thera
peutic eﬁect 15 mediated through production of excessive hemolysis
H ly and dice with abd, 1 distress nausea
anurexm and weakness ave the outstanding features of toxic effect
The hemolytic component may be a contributory factor in the
production of jaundice of hepatocellular ongm

Cinchophen
This drug 15 used for treatment of rheumatism It may produce
liver 1njury 1n susceptible individuals As with arsph the ap

pearance of jaundice may be delayed as long as two months after
the drug has been discontinued The madence and seventy of
icterus bear no relation to the size of the dose Occasionally jaun
dice has occurred after cinchophen has been taken continuously

stopped and a small dose d Perhaps hopl
15 due to semsitization Hep:mc necrosns 15 extensive An oulstand
mg ph that dist the pathol 1 process pro-

duced by anchophen toxicosts from others 1s the associated relative
retardation of regeneration

The imtal symptoms may be deep jaundice lassitude weakness
and anorexia Pruritis may accompany jaundice The stools are clay
colored and the urine dark-colored during the stage of intrahepatic
obstruction The liver 15 enlarged but the spleen cannot be palpated
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A difficult problem in diagnosis ts presented by those patients who
develop a late or delayed arsphenamune jaundice pethaps two or
three months after the last myjection The cimeal picture 1 usually
ndsstinguishable from that of mnfectous or eativhal jaundice and
only a hustory of anuluetic therapy can give the clue to the correct
diagnoss

The dlness may be of longer duration md sertous sequelte are
more frequent than tn the case of stmple catachl jumdice When
acterus develops fate e a number of weeks after the Jast injechion
of an arsemcal s« may e assoctated v 1th severe and lasting hepatic

njury

Gold

Gold silts are used empincatly 1 the trentment of rheummod
anbmus and lnpuws enythematosus A savety of tove ndeacuions
have been obsered such s ulceratne gustroenterius nephrits pur
pura and agranulocytosts The smerdence af toxic yeacuons s quute
mgh occurnng i about 25 per cent of cases Hepatc damage and
jaundice are arnong the least frequent mamlestations of toxicity and
thete ts no correlattan between toxic symptoms wnd dosage Cumu
lation plays some role There 1s usvally a fuent pertod and jaundice
fasts from three to four wechs

Carbew Tetrachlonde

Carbon teirachlonde 1s widely used 1 ndustry wd 15 an anthel
muntic Its excellent sohent properties nan wflwmmabnly and m
expensiieness aTe the reasons for ns grear populanity hoth m indus-
try 1nd i the home This chemcal 1s tonec and occastonally fatal
o hoth men and enperumenti! amumals Liver and Lidneys are
primandy affected In farii cases the most marhed microscope
changes are obseried i the above mentioned organs Scattered
throughout the Luer are found foct of necrosis mostly lacated around
the Jobukir centers In the ladneys the demage 15 wsnally hmated
to the subular epithel with d 1on of the cells himvg
the comaluted tubules

Jaundice folloxnng mbalauon or ingestion of carbon tetracklonde
15 particnlarly apt to derelop i tlcohohcs Fatal or even seriond
pasanutg does not occur 10 well regulated radustries and most of
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the recent cases of fatal poisoning have occurred 1n isolated or inds
vidual use of carbon tetrachloride as contrasted to 1ts use m industry

The prominent clinical symptoms and signs are headache nausea
and vomiting with occasional hematemesis followed by 1cterns and
later by ohiguria anuria and retention of nitrogen Pulmonary com
plicatrons such as edema and pneumoma may occur With severe
renal involvement edema and hypertension are commonly encoun
tered Climcally the condition may closely resemble mfectious hepa
utis Correct diagnosts often fails to be established because the phy
sictan does not discover that his patient has been exposed to carbon
tetrachlonde as the average layman 15 unaware of 1ts danger Olt
guna or anuria and the development of hypertension at the time
of appearance of 1cterus aid in distinguishing carbon tetrachloride
powsoming from 1nfectious jaundice

Phenylhydraune

Thus drug 1s used for treatment of polycythema vera The thera
peuttc effect 1s mediated through production of excessive hemolysis
Hepatosplenomegaly and jaundice with abdommal distress nausea
anorexta and weakness are the outstanding features of toxic effect
‘The hemolytic component may be a contributory factor mn the
production of jaundice of hepatoceliular ongmn

Cinchophen

This drug 15 nsed for treatment of rheumatism It may produce
Irver 1njury 1n susceptible indtviduals As with arsphenamine the ap
pearance of jaundice may be delayed as long as two months after
the drug has been disconinued The inadence and severty of
icterus bear no relatron to the size of the dose Occastonally jaun
dice has occurred after cinchophen has been taken continuously
stopped and a small dose resumed Perhaps cinchophen jaundice
15 due to sensiization Hepatic necrosis 15 extensive An outstand
ng phenomenon that disinguishes the pathological process pro
duced by cinchophen toxicosts from others 15 the associated relative
retardation of regeneration

The mutial symptoms may be deep jaundice lassitude weakness
and anorexia Prunitis may accompany jaundice The stools are clay
colored and the urine darh-colored dunng the stage of wntrahepatic
obstruction The Irver 1s enlarged but the spleen cannot be palpated
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A difficult problem 1n diagnosss 1s presented by those patients who
develop a late or delayed arsphenamine Jaundice, perhaps two or
three months after the last mjection The clinical prcture 1s usually
indistinguishable from that of infectious or catarrhal Jaundice and
only a history of antiluetic therapy ean give the clue to the cotrece
diagnosis

The 1llness may be of longer duration and sertous sequelae are
more frequent than 1 the case of simple catarrhal jaundice When
rcterus develops late 1e a number of weeks after the last mjection
of an arsenical, 1t may be associated wath severe and lasting hepatic
mJury

Gold

Gold salts are used empirically 1n the treatment of theumatord
arthritis and lupus erythematosus A vartety of tovic side actions
have been observed such as ulceratve gastroenterttss nephntis pur
pura and agranulocytosts The incidence of toxic reactions 1s quite
high, occurring 1n about 25 per cent of cases Hepatic damage and
jaundice are among the Jeast frequent manufestations of toxcrty, and
there 1s no correlation between tosic symptoms and dosige Cumu
lation plays some role There 1s usually a latent pertod and jaundice
lasts from three to four neeks

Carbon Tetrachlonde

Carbon tetrachloride 15 widely used 1n ndustry and as an anthel
mnuc Its excellent solvent properties non inflammability, and
expensiveness are the reasons for 1ts great popularty both 1n ndus
try and in the home This chemucal 1s toxic and occastonally fatal
to both men and expermmental ammals Liver and kidneys are
pnmanly affected In fatal cases the most marked mCToscoOpic
changes are observed 1n the above mentioned organs Scattered
throughout the liver are found foc1 of necrosis mostly located around
the lobular centers In the kidneys the damage 1s usually limited
to the tubular epithelum, with degeneration of the cells limng
the convoluted tubules lond

Jaundice following inhalation or ingestion of carbon tetrachlotide
1s particularly apt to develop n alcohohics Fatal or even sentuu.;
posoning does not occur 1 well regulated industrres, and most ol
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In summary 1t may be said that toxic jrundice due to chemical

ly can be d. only on history of exposure

ta hepatotoxic agents s the chintcal course otherwise 1s essentially

md:slmgulshab]e from catarrhal jaundice or hver atrophy from
other causes

MisCELLANEGUS CONDITIONS

Suppurative Pylephlebitrs

This condition usually arises from ulcerame lesions of the gastro
mtestinal tract most ¢ pp 1s The supp ve
process may msolve the portal vem as well as 1ts mesenteric tribu
taries and branches within the hver wself which 1s usually enlarged
with multiple abscess formation

The clinical picture 15 that of generalized sepsis with chills and
mtermittent fever Abdominal pamn 1s always present and 1s fre
quently followed by abdominal distention Severe gastro-intestinal
hemorrhage may termuinate the course Transient jaundice 1s often
present ranging from mild to moderate n tntensity

Any patient with an imtial history of an acute abdommnal episode
or/and laparotomy a chinical picture of sepsis with jaundice and
enlarged tender hiver should arouse the suspicion of suppurative
pylephlebitis

Pyogenic and Amebic Abscesses of the Liver

The multiple pyogemc abscesses of the liver arising 1n the course
of suppurattve pylephlebiis present 1 clnical prcture sumilar to
the one deseribed above The fever 15 of the so called picket fence
type and 15 generally accompanied by daly chills The pam 15
usually experienced 1n the night upper quadrant of the abdomen 1s
more or less constant and present in the majority of cases It may
radiate from the might hypochondrium to the might shoulder pos
sibly owing to irntation of the phrenic nerve or diaphragmanc
pleunsy The patient m1y complan of pan 1n the night lower
chest on inspiration Tenderness over the lver area and hepatic
enlargement are frequently present Jaundice occurs m from 8 per
cent 10 of per cent of cases Icterus 15 usnally a late senous sign
Ascites 1s rare

In amebic abscess of the Liver jaundice 1s r1re and when present

mild
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Liver function tests give positnve results The process may progress
nto the stage of acute liver atrophy, and jaundice may be pmlo;ged
for many weeks, with recovery slow Ascites occastonally develops
Most of the fatalities occur within the first s1x weeks

Neocainchophen seems to be far less toxic both chnically and
expermmentally.

Sulfonamides

Jaundice complicating treatment with sulfonamdes {particularly
sulfamilanude) 1s more common than with cinchophen or arsphena
mine There may be a prominent hemolytic factor with outspoken
anemia and ncreased fecal urobihnogen The most common type
of jaundice 15 that due primanly to hiver mjury, and here icterus
develops after the drug has been taken for a neek or t1o or even
after the chemotherapy has been terminated It occasionally comes
on after a small total dose The climeal course 1s very siular 10
that of catarrhal jaundice The onset 15 insidtous The Irver may be
enlarged, and liver function tests show functional imparrment The
blood cholesterol and cholesterol esters are depressed The patient
recovers 1f the drug 1s stopped Persistence of chemotherapy 15 dan
gerous, for severe hepatic mmjury or acute liver atrophy with lethal
outcome occur In these fatal cases there 1s every reason to believe
that there was previous Iiver damage, as for example, 1n the pres
ence of severe infections or toxemuas or when the drug was given to
a patient also receiving antisyphiliuc treatment When associated
with exfohatne types of dermautis the cases of sulfamlamde
poisoning are indisinguishable chinzeally from arsohenamune pots

oning

AMushroom Poisorang
Amantta phallodes 15 the poisonous mushroom 1n Amenca that

causes jaundice The pathological leston 1n the Iiver consists essen

ually of diffuse, acute, fatty changes In addinon there are acute

stroenteriis and myocardial degeneration Jaundice

hemorrhagic ga: which

develops 1n two or three days after ingestion of the mushroom,
causes colichy diarthea and vormung as the 1ntial symptom Pl:s!;u
tion 1s marked, the hver becomes enlarged and tender and the
spleen palpable The urine contams casts and albumin and anem11

develops
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ticularly 1n the absence of symptoms of chromc active hepatins
since 1t 15 frequently discovered for prolonged periods in patients
who have apparently completely recovered from the acute attack If
other evidence of activity 1s not present the exercise-tolerance test
must be employed before a decision can be made that the process
1s sull active) Inflammatory reaction in the peniportal spaces can
be seen 1n hver biopsy specimens

In these patients nonvisualization of the gall bladder by roentgen
studies may lead to an erroneous diagnosts of chronic cholecystitis
Thus error becomes obvious when with eventual recovery normal
concentration of the dye 1n the gall bladder can be demonstrated
The recovery may not tike place for a number of months or even
a year 1f not longer Cirrhosis as a sequela 15 belteved to be rare
The diagnosis of chronic or relapsing hepatitis n the presence of
jaundice should not be difficult 1f the past hustory 15 kept in mind
Qther forms of jaundice (obstructive spirochetal hemolytic) must
be ruled out Ths subject 15 covered 1n other parts of thus book

Repeated periods of gradual destruction of hiver parenchyma and
imadental fibrosts may be accompanied by the process of reparr or
regeneration Ultimately complete degeneration of the remarmning
hver cells may take place and cholemta or some intercurrent infec
tion and death supervene The process of a chronic progressive
destructive lesion of the liver combined with reparative activity
and laying down of connective tissue 1s known to chinicians under
the term of cirrhosis

The chromic form of hepatitis 1s 1t a sense synonymous with cir
thosts However this does not indrcate that all types of cirrhosts
follow hepatiis many are probably related to other factors The
course of the disease when hepatic degeneration 1s recurrent and
associated with regeneracion has been described under many ntles
multiple nodular hyperplasia followng acute atrophy toxic ar
thosis chronic hiver atrophy subacute diffuse hepatitis nodular
scleross of the liver—chronic infections Jaundice All these terms
are confusing and often do not have any direct bearmg upon the
climical problem envisaged 1n practical terms of diagnosts and treat
ment The chinical diagnosis of types of cirrhosis 1s in certain aspects
and 1n most aircumstances (except for biliary and metabolic ar
thosis) a purely acad problem and 15 ly difficult There
re certan chnieal features common to all chromc forms of the




CHAPTER IX

PARENCHYMATOUS JAUNDICE (CONTINUED)-CHRONIC

HEPATITIS CARCINOMA

THE chronic types of jaundice and hepatitis are not well under
stood and therr etiolagy 1s oftent obscure In the description of catar
rhal or infectious Jaundice mention was made of cases mn which
the condition progresses to a subacute or chronic form Also m
nstances of toxic jaundice due to hepatotoxic chemmcals a chronic
course may follow In such patients jaundice may last for a pumber
of months and then sometimes suddenly disappear The lwver, how
ever remains enlarged and rather hard and 1cterus may recut from
time to time

"The Tecurrent or chromc forms of hepatins following the acute
stage of an infectious process in the Itver with or without jaundice
have received speaial attention duning World War II So f3r 1t has
not been possible to ascertamn accurately the true madence of this
condition  but 1t 15 probably more common than generally sus
pected There 15 usually a hustory of an acute febnle llness con
sistent with acute hepatiss or frank jaundice 1n the past followed
by partial recovery Many symptoms are rather vague and not par
ticularly diagnostic such as lassitude fatsgue and mental depression
Joss of weght or failure to gam weight Complamt of soreness
aching heaviness or fullness m the right upper quadrant night lower
chest and might lumbar regton are more helpful There may be
fever Of course the presence of jaundce observed 1n some patients
materally helps i providing the clue as to the diagnosis The Irser
1s always enlarged and may be tender Cervical lymphadenopathy
may be discovered on careful physical exarmnation  Ascites :mlc;
spider anglomatas are present i a few patrents The labarlztoxgr te:sZIs
show hepatic funcuonal 1w evated blood bilirubin

pairment {El d
the only posttive laboratary 1dence par

finding 15 ot sufficient eVl
210
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postarsphenamne jwundice but mn those that do there 1s very little
doubt about the heavy metal bemng the etiological factor the same
reasorung applies m the case of alcohol Others maintain that not
alcohol per se, but rather the assogited restricted dietary habits are
of consequence thus making arrhosis a deficiency disease An m
quiry into the dietary habits of many chronic alcoholics with or

TasLe XXIIT

Porrar CirrHOSIS

Clinucal Features—Portal arthosis represents the most common type of
chromic hepatius It may ewst for a number of years without causing
symptoms (compensated stage) In the differential diagnosis of jaundice
only the decompensated stage of the disease need be considered Sudden
hematemesis due 1o bleeding from the oesophageal varices may usher
the clinical course of the disease Lassitude weakness mpotence 2b
dommal d scomfort or pam nausea and vomuung and swelling of the
abdomen are among the chief complamis Many crthotic patients ate
also chromic alcoholics The outstanding signs are ascites dependent
edema enlarged Iver and spleen spider angiomas and difated vems over
the abdomen Ascites 15 the most frequent and most charactensic sign
The Liver may not be palpable in the far advanced atrophic stage Arterual
spiders are observed m about 5o per cent of the cases Jaundice occurs
at some time or another m at least half the pauents Although the evi
dence of collateral arculation 1s frequently found 1n dilated vemns over
the abdomen and chest caput medusae 15 exceedingly rare Irregular Jow
grade fever 1s a fawrly common mamfestation

Loboratory Findimgs—Anema 15 ather common and m some mstances 1
of a macrocytic type Some patients have leucopema with relative lym
phocytosis and thrombocytopemia  Bilirub nemia 15 from shght to mod
erate with positive direct van den Rergh reaction Laver function fests
show ympairment The plasma proteins are depressed with mversion of
the normat albummin/globulin ratio X ray studies may demonstrate oeso-
phageal varices

Dif 1 Dy In a ch case ascites palpable
Iner and spleen evidence of collateral cm:ul:umn over the abdomen
and spuder angiomas the diagnosis of portal cirrhosis can easily be made
Some jaundiced arrhotics have clay-colored stools and dark colored urme
simulating obstruction Occasionally attacks of abdonunal pain colicky m
nature may raise the suspicion of a common duct stone The liver function
tests fail to demonstrate any mmpairment n the early stages of obstructine
joundice ‘The Takata Ara test 13 frequently posive m arrhosis
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disease In all of them intercurrent attacks of scterus stmulating
sunple catarthal jaundice may occur The important thing 15 to
establish that the patient does have cirrhosis and to determne 1f
possible whether he suffers from an active degenerative process
(decompensated citthosis) or has an mactive scarnng process of the
hiver (compensated arrhosis) In the latter case crthosss 15 fre
quently an inadental finding at autopsy whereas in the former
instance the patient usually has symptoms and seeks medical advice

In this book only two types of cirthosts will be discussed at any
length portal or Laennecs cirthosts and curhosis secondary to
chronic bihary obstruction Portal cirthosis 15 the type most com
monly encountered and therefore 1ts consideration has great prac
tical import Carrhosts secondary to chrontc biliary obstruction 1s
relatively rare as compared with the former type but 1ts recogmtion
15 mmportant In additton a few remarks will be made regarding
some of the other rarer types of cirrhosis

PortAr CIRRHOSIS

There have been differences of opinion concerning the definition
of Laennecs crrhosis and portal cirrhosis as seen on pathological
examinaton However here we shall make no distinction between
the terms portal crrhosts or Laennecs ctrrhosis of the liver

The ctiology of this disease has not as yet been definitely estab-
Lished although the more recent anvestigations have shed some light
on the possible cansative or at least precipitating factors

The relation of alcoholism to cxrrhosis has been noted for some
time Many arrhouc pauents give a definite and unequivocal s
tory of alcoholism In one large series of cases alcohol was the most
frequently encountered contributing etrologic factor Yet cmh;ms
develops 1n only a small percentage of indviduals addicted to alco
hol and 1t occurs also 1 nonalcoholics Moreover 1t has not beent
possible to produce cirrhoss i experimental ammals on administra
tion of alcohol wathout the addition of other toxic substances .

It 15 felt that some people my be more susceptible to thc‘ nflu
ence of alcohol on the hver than others the problem of se ciluze
suscepttbility being very much of the same order as 1 :&SZ‘L’KI“"
ather hepatotoxic agents as for example nrspl’llenamme o enelop
man pomnts out only a few pauents treated with arsemica
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the above symptoms or 1n their absence the chief complalnt may
be related to abd 1 pain esther d or localized to the
nght upper quadrant and epigastrium  Occastonally attacks of ab
dominal pain because of their severity and frequent association of
jaundice may raise the suspicion of common duct stone Irregular,
low grade fever 15 also a fairly common early manifestation This

Tase XAIV

Inrtiar Sysproms AnD SioNs oF Laennecs Crrruosis 1v 386 PaTiENTS

Number of  Per Cent

Symptoms Caser of Cases
Swollen abdomen 107 277
Abdorminal pain 8 124
Hematemesis 39 101
Edema of lower extremities 36 g6
Jaund ce 34 88
Nausea and vomiting 29 73
Wealness 22 57
Abdomunal distress 7
Bleeding epistaxis 15
Duarrhea 14
Anorexia 9
We ght loss 7
Dyspnea (n absence of ascites) 6
Ahbdominal mass (lver or spleen) s
Melena (without hematemes s) 4
Cough 4

From Rainog and Paich Medicine 24 207 1943
may be due to destruction of Iiver parenchyma and not a complt
caung infectious disease Jaundice nausea and vomiting are among
other 1mtral symptoms frequently encountered Later weakness ap
pears with loss of weight, particularly apparent over the upper
extremities

The outstanding signs of portal curhosis i the decompensated
stage are ascites wnh or without dependent edema palpable liver
and spleen d or sprder and dilated
vems over the abdomen To these may be added varicose vemns with
or without prgmentation of the skin over the shins scanty body hair
liver palms signs of pertpheral neuritis the charactenistic caput
medusae, and hydrothorax
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without liver disease will reveal that therr intake of food 15 deficient
mn many respects Experumental evidence supporting the deficiency
theory has been presented in a convincing fashion In experimental
ammals arrhotic lesions have been produced with a low Pprotemn
low vitamin (vitamin B) high fat diet It 1s felt that the marked
mcidence of cirrhosts . North Chna 1s related to mainutrition
The modern treatment of both acute and chronic forms of hepatiug
1s based on these concepts and has proved to be more successful
than the hitherto accepted practice

Pathologically cirrhosts 15 essentiatly a chromc progressive diffuse
hepatiis The three fundamental pathological changes are those of
necrosts regeneration and sclerosts (laymng down and contraction
of connective tissue) It may be regarded as a chronic inflammatory
process that 1s progressive and proliferative 1n nature rather than
exudative The areas of parenchymal necrosis are replaced by fibrous
tissue Both destructive and fibrotc processes may possibly be the
result of the same novious mnfluences on the parenchymat and inter
sttial tissues of the liver Side by side with destructive and fibrotic
reactions compensatory hypertrophy and regeneration take place At
first the hypertrophied liver may be normal or increased 1n size and
weight (hypertrophic stage) Later with the destruction racmg
ahead of regeneration and from the contraction of the mass of
fibrous tissue the liver begins to shrink 1n size becomung smaller
than normal and therefore no longer palpable (atrophic stage) From
the chnical pomt of view the curhotic process may be considered
to be 1 a compensated stage 1n the absence of symptoms (fatent
cirthosis) or 1n the stage of decompensation when a certun trend
of signs and symptoms begins to develop It 1s the latter stage that
concerns us here

The outstanding symptoms of the decompensated stage are nausea
vomuting hematemests and abdominal pain Impotence m the male
1s also a common symptom In a few patients this rather than any
other disturbance may be the reason for medical consultation

Among the mtial complamts probably the most common first
symptom 1s the insidious onset of swelling of the abdomen usually
pamnless but at times accompanted by either abdomunal pamt or
distress Sudden hematemesis due to bleeding from the oesophageal
varices may usher 1n the climeal course of the disease Along with
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Tasie XXV

Prysicar S1cNs or Laennec s Cirruosis IN 386 PATIENTS

Number of  Per Cemt

Physscal Signs Cases of Cases
Ascites 301 780
Palpable | ver 291 75 4
Jaundice 252 65 3
Edema 236 611
Palpable spleen 170 430
Hemorrhoids 105 27 %
Fever without apparent cause 93 24 §
Dilated veins 9t 236
Telangiectasts 67 17 4
Sprder angiomata 58 15 0
Peripheral neuritis 40 10 4
Vanicose veins 37 96
Hypoflexia 3 %3
Absent deep reflexes 29 75
Hydrothorax £ 65
Scanty body hair 28 63
Pigmentation over shins 22 57
Clubbed fingers or curved fingetnasls 2 Sa
Cyanosis 19
Umbilical hernia 7
= ‘Luver palms 16
Inguinal herma 14
Hyperactive deep reflexes 14
General zed pigmentation 10
Clay colored stools 7
Touc delirum 6
Tremor 6
Hypesthesia s
Caput medusae 4

From Ratnoff and Poteh Medicine 11 107 1941

In a charactersstic case presenting some of the cardinal signs
described above such as ascites jaundice patpable Iiver and spleen,
evdence of collateral circulation over the abdomen and spider
angiomata the diagnosis of portal arrhosis can easly be made
However, 1n some cases 1 recurrence to special procedures has to be
made Among these the most valuable 1s peritoneoscopy It permits
direct visual nspection of the hver and remosal of a specimen for
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Asctes 1s the most frequent and most charactersstic sign - Almost
as frequent 1 pperince as ascies 15 edemn usually of the lower
extremuties Jaundice occurs At some time or another 1n at least half
the crrrhotic patients Usually 1t 15 relatively mild or moderate n
degree but occasionally 1t may be severe Icterus 1s ordinanly of
serious prognostic significance

The pathogenests of jaundice m cirrhosis has not been definuzely
established and 1s not clearly understood but 1t 15 probably not of
hemolytic onigmm  The fragilty of erythrocytes to hypotonic silt
solution 1s within normal hmuts The study of anutopsy matenal fals
to reveal any correlation between necrosis m the liver cells and the
presence of jaundice Of course the absence of necrosis 1 the lner
does not exclude functional derangement

A majority of cirrhosis patients have palpable livers The palpabil
1ty 1s dependent upon not only the size of the liver but also 1s
density and the resistance of the abdomen to palpation Marked
ascites may mahe the d ration of hepal galy difficult In
the presence of flurd the organ may be felt by ballottement or after
abdominal paracentesis In the later stages the liver becomes con
tracted and no longer palpable A palpable spleen 1s also a frequent
finding The enlargement of the spleen 15 common at autopsy
whether or not this organ 1s palpable clinically

Dilated veins apparent over the abdomen and chest frequently

serve as evidence of collateral circulation between the portal and
sstic caput mednsae around

systemic carcul but the cl
the umbilicus 1s encountered 1n only a small proportion of patients
The spider angiomatas and telangiectasia should be Jooked for over
the face and chest

Among the less commonly recognized physical signs are the so-
called lver palms and scanty body harr The former 1s represented
by erythema of the palms with pmk and flushed appearance of the
thenar ang hypothenar emmnences It 15 not necessartly spectfic for
cirrhosis and 1s obsersed in other conditions such as rheumatord
arthritis * In addition to ascites hydrothorax may be present

The prognosts 1s grave m currhosis of the liner once sxg‘rilshzf
decompensation have appeared such as ascites jaundice an

matemesis

* The s gn 15 observed n many tarelazed d cases,
denon imator of protem defiaency and hyporlb m nem 1

vhch howe er have a common
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1n the large bile ducts fibrosis spreads from the ducts to surround
the hver lobules and even invades them to appear between the
individual liver cells Parenchymal degeneration supervenes and
actual necrosts may be present The liver may assume a granular
or nodular appearance The following etiological agents responstble
for obstruction were found 1n a series of 21 cases among 244 patients
with obstructive jaundice (Gibson and Robertson)

Postcholecystectomy stricture
Common duct stone
Carcinoma of the ampulla of Vater

Carcinoma of the gall bladder (with mnvasion of the commen duct)

Carcinoma of the head of the pancreas

Carcinoma of the stomach (with invasion of the common duct)

Tase XXVI

[FEERNEAY]

CuinicAL DISFERENTIATION BETWEEN PORTAL AND Brriary Cirruosis

Portal Cirrhosts

Bilsary Crrvhosts

Chulls and fever

Evidence of biliary ob
struction
Jaundice

Abdominal pain

Ascites and hemateme
s

Hepatic enlargement

Splenic enlargement

Caput medusac
Clubbrng of the fingers

low grade fever 1s often pres
ent, chills are not a prom:
nent feature (particularly
1n the absence of intercur
rent nfection)

absent

commonly not very marhed
present as an mitial or ter
minal s gn

may be present, not character
1suc

common as esther 1mtial or
terminal events

commonly present may be
absent 1n terminal stage

common

mote common

rare

chills and fever are char
acteristic

present

variable but frequently
more marked, more
constant finding, more
continuous

attacks of biliary colic
not uncommon

less common, wusually
appear only after a
period of prolonged
Jaundice (for months)

more marked

less common
extremely rare
fore common
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biopsy and the exclusion of such commonly assocated condttions
as tuberculous peritonttis and malignancy of the Iner To rule out
the latter possibility, the roentgen visualization of the general struc
ture of the hver by means of thorotrast (thortum dioxide) injected
mtravenously may be of great value

A few jaundiced arrhotics have clay-colored stools and dark
colored unne, simulating obstructon The cephalin cholesterol
flocculation and Takata Ara tests are usually positive, and vanous
liver function tests such as a galactose tolerance and hippuric aad
synthesis show hepatic functional impurment The plasma pro
teins are depressed with 1nversion of the normal albumm/globulin
ratio due to depression of the albumin fraction with or without
elevation of globulin

Bant1 s syndrome particularly 1n the [ater stages associated with
ascites jaundice, and sometimes fever, 1s mdisttnguishable climcally
from portal cirthosis In fact the author sees no reason from the
practical pomnt of view for taling pains in differentiating betw een
the two conditions

Although hemochromatosis may simulate ordinary portal ar
rhosts 1n the compensated state, 1t need not be considered 1n the
diffierential diagnoss of jaundice as 1cterus 15 not a feature of this
disease

CirzHOSIS FROM BILIARY OBSTRUCTION
(Biliary Cirrhosis, Obstructive Bilary Cerrhosts)

Thus condition results from long standing obstruction of the extra
hepatic biliary tract This type of arrhosts 1s comparatrsely rare, as
1n man mechamical biliary occluston seldom results 1n the chmeal
picture of cirrhosis although fibrosis may be detected on micro
scopic examnation The ability to recogmze this condition as ea;ly
as possible in the course of the disease 1s wmportant because the
removal of the primary causative factor (obstruction) can bring
about recovery 1n those patients who have not been allowed to go
on long enough to develop irxeparable liver damage Umgque bcm'l
tnibutions to our understanding of this entity have reccm]y\ cen

made
As a result of prolonged obstruction assocrated with 1nfection
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to xanthomatous changes in the larger bile ducts The latter may
concetvably give tise to biliary airrhosis and for this reason the
disease 15 often referred to as biliary xanthomatous arrhosis Thus
Jaundice may be attributed erther to parenchymal liver involvement
or mechantcal factors or both

The lver and spleen are palpable Icterus may be marked and
long lasting and 15 frequently the imual symptom Jaundice of
unusually long duratton may help to differentiate this condition
from ordinary portal cirrhosis The associated xanthomatous lesions
of the skin present m some pattents help to distinguish 1t from
both portal and bihary arrhosis Hypercholesterolemia 1s common
to all three disease entiies However this finding 1s subject to
change with relief of biliary obstruction in ordimary bihary cr
rhosis whereas 1n the case of xanthomatous cirthosis the level of
blood cholesterol remains constantly elevated At the same time the
cholesterol ester fraction may be low in the presence of severe
hepatic damage In the absence of charactenistic cutaneous lesions
of xantt the d can be blished only with liver
biopsy which should reveal the chacactenistic foam cells scattered
throughout the liver substance

CARCGINOMA OF THE LIVER

Primary Cancer of the Liver

This 15 2 difficult condition to dragnose except i a well advanced
or terminal stage of the disease Although one of the more rare
diseases of the hiver 1t probably 15 not as rare as 15 generally thought
and the diagnosts 1s frequently missed ante mortem Reeping 1n
mind certain salient features of the chinical course would help one
materially tn making the correct diagnosis on a patient who presents
CeTtain suggestive symptoms and signs

A carcinomatous process may originate either m the parenchymal
liver cells or the bile ducts The mabignancy of the former type far
outnumbers the Jatter The condition may be found at 1ny age but
it 15 predommanely 1 disease of ruddle hife most often found be
theen the ages of po and 6o and occurring more often 1n males
than 1n femnles The reason for this 1s apparent the most important
coexisting or perhaps even contributing factor 1n hepatic carcinoma
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Among other and rarer causes congemtal stenosss of the bilary
tract and parasites impacted 1n the common duct may be mentioned
Both infectious and obstructive factors are present although Al
signs of infection may have long disappeared Bouts of chills and
fever indicate the persistence and reactivation of the mfection There
15 often a history of intermttent jaundice particularly n patients
with bemgn obstruction While the hver 1s enlarged the spleen 1s
not as commonly palpable Jaundice 15 marked but may vary in
accordance with the degree and permanence of obstruction until
the progression of the hepauc lesion becomes a determining factor
Ascites may supervene and oc {ly there 1s h from
mptured oesophageal varices Venous collaterals sometimes develop
but caput medusae 1s extremely rare Clubbing of the fingers 1s
common The lier function tests show functional ympairment

Non Obstructwe Bihary Crrrhoss

Non obstructive or hypertrophic biltary arrhosis (of Hanot) 1s
an entirely different condinion and may not represent a pathological
entity It 1s very rare the author has never seen a case According
to the literature this type of cirrhosts 1s characterized by long stand
ng jaundice penodic febrile attacks of abdominal pain and hepato
splenomegaly 1n the relative absence of ascites The extrahepatic bile
channels are grossly patent and histologically the crrrhosis 1s mtra
lobular The disease appears to be most common n young males

XanTHOMATOUS CIRRHOSIS

Primary or essential xanthomatosts constitutes a very mteresting
group of different clinical manifestations of disturbed cholesterol
metabolism attributable to no determined cause Practically every
organ of the body such as the integument bones hver syl:enl
heart (coronary arterses) and others may be mvolved The chimcal
picture and the name of the disease depend upon the org:lrll or
organs 1n which the process Is most extensive When biver and spleen
are pnmanly involved the conditton 15 known as xamhom;to]l;s
arrhosis and may be easify confused with portal or biliary cirr. falshc

The pathological process consists essentially of infiltration ocns)
Iiver with the nests of characterisuc Xanthoma cells (foam «:due
secondary changes of cirthosis and partial bilary obstruction
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TaBLE XXVII

PrIMARY CARCINOMA OF THE LAVER

Chnscal Features~Prymary caranoma of the Iner 15 an uncommon con
dition The disease 1s marked by an imsidious onset but once well estab
Iihed 1t develops rapidly The charactenstc symptoms and signs are
weight loss abdommal pan jaundice ascites a palpable hard nodular
Iver and a progressively down hill course The most charactersstic sign
15 the enlarged firm or stony hard irregular rodular Jiver which 1s
only slightly tender or not tender at all The spleen may be palpable and
ascites 15 common Unexplaned fever of mild to moderate degree may
arouse the suspicion of an mnfectious process Most commonly carcmoma
dexelops in & cirthotic liver and therefore there may be a hustory of portal
arthoss antedating by a number of years the terminal illness

Laboratory Findings—Anemia 1s commonly present Liser function tests
show surpnisingly | ule 1mparment despite marked malignant nvohe
ment Asauc flind may be bloody

D ferential Dragnosis—Climeal diagnosss 1s d ficult m the early stage In
patients known to have arrhoss a suspicion of malignant neoplasm 1s
Justifiable with the advent of such symptoms and signs as a progressively
downhull course an mcrease i size hardness trregularity and nodu
larity of the hver recorery of bloody asaue fuwd an otherwrse unexplamn
able fever and the absence of any demonstrable primary tumor elsewhere

frequently encountered 1n malignancy than 1n airrhosis but 1s com
monly absent 1n the 1n1tial stages of the disease It vanies mn intensity
and usually 1s not very marked at any ime Hemorrhagic phenomena
are comparatively rare h may occur from oesophageal
varices 1n advanced cases or near death On the other hand con
cealed bleeding into the peritoneal cavity from the surface of the
liver 15 not unusual

The most characteristic sign 1s the enlarged firm to stony hard
wregular nodular liner which 1s only shightly tender or not tender
at all The spleen may be palpable but mfrequently so and then
usually 1n cases associated with arrhosis A more constant finding
1s ascites It occurs 1n 45 to 6o per cent of the cases and on abdom
nal paracentests the ascitic flurd m1y be found to be bloody

PF ¢ (the dem of cells 1n asaitic flud 1s
a ranty and cannot therefore be depended upon for diagnosis)
Ascites 35 usually assoctated with pre exising curhouie changes or
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15 carrhosts, a2 disease more prevalent among males (sex ratto being
3to1) ?
The occurrence of multiple carcinomatous nodules 1 the af
fected liver raises the question whether they represent metastatic
lesions or muluple foa of prumary cancerous degeneration At any
rate, whereas regional or mtrahepatic metastases are probably com
mon, metastases to distant organs are rare

TasLe XXVII

ANALYSIS OF SYMPTOMS AND SIGNS IN 40 Cases oF Privary CARCINOMA OF THE

Liver

Number of  Per Cent

Symptoms and Signs Cases of Cases
Abdominal mass 3t 775
Abdomina) pamn 29 72§
Jaundice 24 6o o
Ascites 24 boo
Weight loss ar 528
Peripheral edema (legs) 17 415
History of alcoholism 9 225

Gross bleeding (recurrent epistaxis, he

matemesis or melena) 7 175

After Wilbur Wood ond W illet Aan Tnt. Med 20 153 1984

The charactersstic symptoms and signs are the complamnts of
weight loss and abdominal pamn jaundice, ascites and a palpable,
hard nodular liver

The symptoms that usually force the patient to seeh medical at
tention are pain and weakness The pain 1s usually localized to the
right upper quadrant of the abdomen and/or back and 1s a more fre
quent and constant complaint than in portal cirhosis Apart from
pam, the gastro-mtestinal symptoms are not a conspicuous feature
and are vague Pamn 1tself 1s not severe except termmnally, and 1s
usually dull and aching 1n character Weakness may be an mtral
or associated symptom rapidly growing more marked and finally
forcing the patient to gve up s daily routine Loss of weight 1s
not prominent at first but becomes marked 1n the advanced or telr
munal stages of the dusease History of alcoholism 15 frcqucn:y
elicited (remember the relation of 1adence of cirrhosis to hepa ,::
cancer) Jaundice 1s present in 50 to 6o per cent of cases It 15 mo!
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thromboss of the portal vemn Associated dependent edema of the
legs 15 a frequent occurrence *

Unexplained fever of mild to moderate degree, and sometimes
with septic swings may arouse the suspicion of an infectious process
On the other hand, hypothermia has been reported, but this must be
a VETY rare occurrence !

The laboratory studies reveal albuminuna, bilirubtnuria, and
shight to moderate anemia, at times associated with shight or mod
erate leucocytosis The icterus index may be as low as 10 or as high
as 200 In jaundsced cases 1t 1 more commonly 1n the range between
20 and 50 umts Liver function tests may reveal functional mpair
ment, but 1t 15 surprising how frequently this evidence 1s lacking
even 1n advanced cases

Chinical diagnosis 15 dufficult 1n the eatly stages A typical preture
15 that of a middle aged male complaining of mild or moderately
severe abdominal pam with a Jarge, hard, irregular, and nodular
liver, mild to moderate jaundice, and ascites with an otherwise
unexplamable fever and the absence of any demonstrable primary
tumor elsewhere Gradual and often rapid increase m size, rrregu
lanity, and nodulanity of the lnver, recovery of bloody ascitic flud
and a rapid decline 1n health would all tend to support the behef
that one 15 dealing with a case of primary hepattc cancer The proot
will Test with inspection of the liver dunng laparotomy or on
peritoneoscopy and microscopic examination of biopsy material

Matastatic Cancer of the Lwer

Jaundice 1s erther absent or shght mn the majonty of cases of
metastatic carcinoma of the liver The condition may be suspected
1n a patient with rapid enlargement of the hiver presenting a nodular
surface, and extreme cachexia with a generally downhill course
Jaundice, asates, and fever lend weight to the suspicion but the
diagnosts again can be proved only by drrect 1nspection and bmp:j
The demonstration of a primary growth 15 often very oifficals The
cases of liver carctnoma are more frequently metistatic than primary
n ongin

Occimnall) jaundice 15 very marked due to complete ‘;bslsz“ﬁ:
of major hepatic ducts by the metastatic imyolvement o 1“,]: al:] "
lymph nodes or by the metastatic nodules 1 parts of the liver ad)

cent to the hmlum hepatis
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thrombosis of the portal vemn Assoctated dependent edema of the
legs 15 2 frequent occurrerice '

Unexplamed fever of mild to moderate degree and sometimes
with septic swings may arouse the suspicion of an anfectious process
On the other hand hypothermia has been reported but this must be
2 very rare occurrence !

The laboratory studies reveal albummnuna bilirubmura and
slight to moderate anemia at tmes assocrated with slight or mod
erate leucocytosts The icterus mndex may be as low as 10 or as high
as 200 In jaundiced cases 1t 1s more commonly n the range between
20 and 5o umits Laver function tests may reveal functional impar
ment but 1t 15 surprising how frequently this evidence 1s lacking
even 1n advanced cases

Chinical diagnosis 1s difficult 1n the early stages A typical picture
15 that of a middle-aged male complaining of mild or moderately
severe abdomnal pain with a large hard 1rregular and nodular
liver mild to moderate jaundice and ascites with an otherwise
unexplamable fever and the absence of any demonstrable primary
tumor elsewhere Gradual and often rapid ncrease m size 1rregu
lanity and nodulanty of the hiver recovery of bloody ascitic flnd
and a rapid decline tn health would all tend to support the belref
that one 15 dealing with a case of primary hepatic cancer The proof
will rest with mspection of the Iner dunng laparotomy or on
perttoneoscopy and microscopic examination of biopsy material

Matastatic Cancer of the Liver

Jaundice 15 erther absent or slight in the majonty of cases of
metastatic carcinoma of the hiver The condition may be suspected
1n a patient with rapid enlargement of the liver presenting a nodular
surface and extreme cachexta with a generally downlhull course
Jaundice ascites and fever lend weight to the suspicion b];n the
dragnosts again can be proved only by direct 1nspection andI xoTp)sy
The demonstration of a primary growth 1s often very difficalt ‘The
cases of liver carcinoma are more frequently metastatic than primary
1n ongin

Occg:slonally yaundice 1s very marked due to complete ofbsltreu?‘tlxloar;
of major hepatic ducts by the metastatic mvolvemefntI of hlx ;r adp
lymph nodes or by the metastatic nodules i parts of the
cent to the lulum hepatis
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CHAPTER X

OBSTRUCTIVE JAUNDICE

Jaunpice has been referred to as a signpost on the biliary high
way ndicating that the route 1s blocked and a detour 15 being used
for the bile to travel The reader has had the opportunity to see
how this sign may denote obstruction anywhere between the hver
cell and the termnal end of the common bile duct We have dis
cussed 1n greater detail the forms of jaundice that originate proximal
to or n the hepatic cell (h genous and hepatog 1cterus)
We shall now devote our attention to the forms of jaundtce that
result from the disturbance distal to the parenchymal cell of the
liver Here we are mostly concerned with the gross lesions producing
mechanical biliary occlusion which are erther congenial or ac
quired The cases in the former group such as congenttal atresia
of the bile ducts are rare In the htter group are found biliary
calcull stricture of the common duct caranoma of the pancreas
cal of the extrahepatic ducts and of the gall bladder All
these conditions can be classified as bemgn or malignant Such dif
ferentiation has great practical ymportance and 1n many iastances
can be made on climcal grounds as the symptomatology and physical
findings may be disunct mn the two groups Howesver there 1s some

Tasee XXIX

Ace DisTrisurion 1N BENIGN AND MALIGNANT OBSTRUCTION

——

Mabgnant
Obstruchon

Bengn
Obstrsiction

I
26 to 71
48

341079

Age L mits
558

Average Age

F om data by Meyer end Sk gman

228
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overlapping so that the disunchon between the mahignant and
berugh types of ohstrucuon cnnot alw1ys be made chnieally and
errors can be expected to occur It 1s mnteresting to note that in one
series of B2 patients no mal cases were @ d s bemign
+ hereas 4 bemgn cases were diagnosed erroncously s malignant

The foliowing analysis of symptoms nd signs was made 101 the
sertes of cases mennoned above

Winle dyspepsta before more concrete symptoms hiad begun was
usually present only for 1 short time in the mabignant group 1t had
been present for years m the bemign group ¢

In the malignant group g per cent of patients had sharp pains
1 the right npper quadrant of the abdomen 35 per cent com
pluned of dult upper abdominyl distress 18 per cent suffered from
only vague abdommal discomfort whale =3 per cent of pauents
had no pam among them cases of caranoma of the pancreas and
the gl bladder

Half the patients with bemgn obstruction bad gevere colicky
pan while 40 per cent complaned of only abdorunal distress and
10 per cent had no pun at 1t

A lustory of sigmificant loss of werght could be eliated {rom 65
per cent of patients in the malignant group but from only 18 per
cent i the bemign group Pruritis was encountered twice as fre
quently 1n the makignint gronp where the obstruction 1s more
commonly complete Prutitts accompamed by facttious dermating
was observed in the mabgnant group On the other hand chulls
fever and sweats were thrice 1s common n the bemign group whers
assocnated snfection of the bthary tract »s mwore frequently en
countered Jaundice had a greenish tinge more often i the malig
nant casts

History of alcoholism nausea and somiting tenoerness an the
nght upper quadrant of the abdomen and feucacytosts were found
m almost equal propottions in the two groups The lier was pal
pable somewhat more frequently in the mahgnant than bemgn
cases

Patients with malignnt obstruction 1ppered o be more ey
ually ili frequently wasted and somewhat apathetic while those

* An excepton 1o ths i p eented by pacen s w th caronoma of the gall Bladder
who of €n g 1e a b story of chotech a5  ty man) jears antadat ng the develo ment of 3
mal grant pracess



230 OBSTRUCTIVE JAUNDICE

with benign obstruction were better nourished, alert, complained
loudly, and frequently required opuates for pain

A negauve flat plate of the abdomen was found to be of no diag
ROStIC rmportance as some stones do not visualize

Continued absence of nrobilindgen 1 the unne and feces for
10 to 14 consecutive days was always found n assocration with
malignant obstruction The reason for this 1s obvious from previous
discussion Some of the findings above are summarized 1n the follow
ung table

Tase XXX

Tue INCIDENCE OF SYMPTOMS AND S1GNS IN BENIGN AND MALIGNANT OBSTRUCTION

Fynding Malhgnant Group % Non Mabignant Group %
1 General attitude rather apathetic alert and complaining
2 Pruntis 41 21
3 Enlarged liver 82 68
4 leterus slowly mounting varable
on hugh level
§ Icterus above 100 75 21
6 History of sepsis 3 32
7 Loss of weight 63 18
8 No urobilin in unine 76 7
¢ Acholic stocls 76 7
10 Direct van den Bergh 83 21
11 Low galactose excretion 92 %o
12 Ascending glucose tolerance
curve 73 25
13 Morphine required for pamn o 50
Meyer and Sie gmann

The general experience 1s that gallstones are the most frequent
cause of obstructive jaundice Caranoma of the pancreas however,
18 a far more frequent cause than carcinoma of the liver, the bile

ducts or the gall bladder

CHOLEDOCHOLITHIASIS

The common duct stone 1s usually secondary to cholecystitis
ft bule pigment stanes may also form, sec
£ the common duct 1 conditions
on contributory

or/and cholelithiasis S0
ondary to persistent obstruction ol
such as pancreatitis and sphanctertis A less comm
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cause are candutions of excessne blood destructian encountered tn
certan chronic hemolyue wemis (congental hemolyue scterus
sickle-cell disease) The excretion of an ncreased amount of bile
prigment mncrdental to marked hemolysis leads to the preciputation
of pigment calculi 1 the bihiry tract

A stone formed in the gl bladder passes throngh the rystuc duct
and n 6o per cent of the cases settles 1 the terminni portion of the
common duct About 10 per cent of common duct stones are stvictly
confined to the ampufla although some of them reman in the
middle portion of the duct When 1 stone 1s 100 larpe to traverse the
€ystic duct 1t may be assumed that 1ts nucleus made the joumney
and grew 1n suze after having reached the ductus choledochus The
calenls may be multiple

A stone or any other obstruction of the common bile duct 15
alwass followed either by dilatition of the duct or by thickening
of its wall It usually contuns inspyssated muddy bile with con
siderable amount of biliary swad in addition to caleult An assoct
ated infection may result i purulent bile As cholecystius of long
standing precedes the chinical manifestations of choledocholithiiss
m many cases the gall bladder mewnwlile will have become atro-
phied and shrunken

There may be two consequences of the obstruction  secondary
lver damage from long standing obstrucuion frequently assocsated
with anfecuon (bshary arhosis) or subacute and chiromic pan
creantis The mechanism of production of the latter 15 vanable
A smalt gallstone impacted n the duodenal ortfice of the ampuita
of Vater may be too large to pass mto the duodenum but too small
1o fill completely the diverncntum and thus close the opemng of
the pncreattc duct As a result the bile and pncreatic ducts are
comerted mto a contnuous channet and the contents of the {ormer
reflux into the duct of Wirsung By 1ts 1ction on the tissues of the
pancreas hile my set up 1 chrowe mflimmanon Or 2 gallstone
m the ampulla may occlude not unly the bile passages but 2lso the
chiel excretory duct of the pancress blockmg its secretion An
nfecon of the secretions wnd of the patenchyma of the glhnd 15
then apt to oceur In addition galistones may so dilate the ampila
of Vater thut wtesunal contents pass mio the pancreaue duct and
Bie rise to inflamminion nd necross of the panerers Although
tmny other conditions assounted with obstruction of the common
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bile duct may give rise to chromc pancreatitis such as tumor and/or
stenosis of the ampullx or mmpacted pancreatic cafcult cholelithiasis
1s one of 1ts most common causes

Choledocholithtwsis 1s more common 1n women than men since
cholecystic disease 1s also more common 1 women

Stones 12 the ductus choledochus are encountered at both ex
tremes of age but are most common 1 middle hife In the young
the presence of biliary calcult should always arouse one to suspect
a blood dyscrasia It 1s most tmportant to recognze this disorder,
for the surgical removal of stones 1n these patients will nvariably
be followed by recurrence as long as the underlymng disease exusts

Pamn janndice chills and fever are the classical symptoms of a
common duct stone Sull 1n a certamn and small percentage of cases
any one or all of these symptoms may be absent Calcult 1 the
common duct do not always produce obstruction nd consequently
their presence 1s not always characterized climcally by jaundice In
certain 1nstances there may be no history of jaundice at any ume
as when the stone or stones are too small or the duct widely dilated
15 a compensatory process

On the other hand either m the presence or absence of icterus
there may be no pain Although pamless obstructive jaundice 15
more commonly due to carcanoma of the duct or pancress such ex
ceptions to the rule must be kept 1 mind In the absence of pam
the patient with calculous obstruction and bilary currhosis may well
be mustaken for a case of parenchymatous jaundice and demied oper
ation on the assumption that the ennre symptom complex 1s the
result of portal arrhesis when actually the trouble 1s that there
15 a stone 1 the ductus choledochus and hepatitis 15 secondary to the
stone It 1s true that the latter condition 1s more likely to be found
1 a patient who grves a hustory of biliary colic or intermittent attacks
of fever Nevertheless 1t 1s worth remembermg that there 1s 2 pos
sibilaty of choledocholuthiasts 1 a yundiced pattent even though
the history of the characteristic bihary colic 15 lacking In many
such cases the stones can be demonstrated only 1f the patient 1s
given the benefit of abdommnal exploration ,

Rarely therd 15 no hustory of either jaundice or pun but only
recurrent febrile attacks that are assocated with nausea and vomit
g Still more rarely there are nstances of so-called silent co(r;m(l’"
duct stone with 1o history of pun jaundice chills or fever Chole-
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Tasiz SAXI

Cowvon Duer Stone

Chateat Peatures="The discase 13 most common n middle 2ge and among
females In many pauents there 13 a hastory of many years of intermt
tent Raculent and and upper abd by

attacks of biiry tofic Pam jundwce chills and feser xrc the d;\ssu:ﬂ!
syraptoms A colicky type of parm is the mose common Ic 15 locatucd 10
the epigastnum with radiaten to the back (right subscapular or nter
scapular region) Jaundice characterisucally fuctuates Ghills and fever
comprsing the ntermittemt hepatic fever of Charcor may be preseat
Tenderness and ngidaty i the upper right quadrant of the abdomen are
present dening the attack of bidaary cohic The stools are intermiently
clay-colored

Laboratory Findmpgs—The san den Bergh reacuon 1 posmtise direet and
blrulupemia factuates rapidly withn 3 wide range Opique calouls may
be seen n some panients on sune) klms of the abdcigen Chalecysiographie
swdy way yeld dnappomung results

2 The condhtaom 15 t be diflerensenced fiom acute
hepatits 3nd mal bilsary is more dlely g0
occur n males §n the case of neoplasm the hustary is < £ shorter duranon
the colic 15 Jess promunent and scterus tnstead of fuctuating within a
wide range, conunues to mount and o yremittent whde the evidenee of
baliary obstruction perasts the obstructon finally beconung complete In
most panents with a commen duct stone there ts no esicaanon and she
course 15 not progressnely dowalidl except in foug negleceed cases The
fong standing haitory of chalelithtass helps o differenuate the ondinon
from acute hepatites

dochaliths1s1s may then be n madentrl and quite uneapected find
ng on autopsy
Ina 1yyprcal case there can be ehicieed a pst Instory of cholecysuts
and cholehithisis with chromic and persistent ndigestion and spe
afic intolerince fo certain types of food Reflex gasiric and duodenal
dxsuubanccs may suggest 1 peptic ulcer At tumes an angimil ke
8 { Chaledochalitt produces an exacer
bauan of pressous ndigestion flatulence and dull upper ahdominal
pun wath or wathout ridition to the bick wd itrscipular regon
A colicky 1ype of pun is the most common but the pan my
be less sesere and dull m character or assume the form of mere
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abdomunal distress It may be localized to the right upper quadrant
of the abdomen or radiate to the Ieft upper quadrant and back
Residual pancreatttis may lead to recurring attacks of abdominal
pan Bike those of biliary colic Nausea and vomiting are frequent
as 1n all other conditions of distention of a hollow viscus ‘There
may be diarrhea from lack of bile and pancreatic secretions 1n case of
obstruction of the pancreatic duct

Icterus usually follows an attack of bilary colic In some patients
the latter may bear no relation to the onset of Jaundice which may
be present before the onset of pam The colic may not be the out
standing symptom the principal finding being a long standing
sarable jaundice sumulating either parenchymal hier disease or
neoplasm

Jaundice 15 not constant and 15 characterized by intermuttency
Biliary obstruction may be complete at times but hardly ever re
matns complete for more than a few days at a tume For tlus reason
the stools and duodenal contents always contain some bile and
1cterus usually 1s vaniable and only shight or moderate in ntensity
This 15 1 contrast to complete and permanent obstruction from
stricture or malignancy

In some patients jaundice 15 hardly noticeable 1n others it 1s
fairly well pronounced and may even become quite marked In the
absence of complicating lestons 1n the lver and pancreas the bili
rubin concentratton 1n the serum averages 5 mg per cent There
may be rapid fluctuations 11 serum bilirubin related to inconstancy
of obstruction Such rapid vamations are rarely seen 1n any other
type of jaundice and therefore assume a diagnostic sigmficance
When 1cterus 1s continuous and mtense without much fluctuation
some cause other than bilary calenl: 15 usually responsible The
floating gallstones produce a ball valve effect and this explans the
usual intermittent character of pamn and biliary obstruction along
with vartations i the depth of jaundice Increase i the miensity of
1cterus and 1ts greater constancy may be secondary to assoctated pan
creatttis andfor cholangitis or secondary liver damage (biliary cir
rhosts) In general cholangitis and pancreatitis and more frequently
hepatitis are the usual accompamments of bath caleulous and non
calculous cholecystic disease

The ball valve action of the stone mn an mflamed and mfected
ductus choledochus gives rise to internuttent Charcot fever with
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(l}ienea;inlly s;ll;eakmg a diagnosis of a common duct stone may be
made when there 15 a history of long standing d 55
of cholecystic disease ﬁnz\llg culmliaung u? 1fp:r}:::i: 53:;;:{“;?
ague Like seizures of bilury cohe accompanted by jaundice chills
and fever and when there 15 1 addition evidence of mntermittent
biliary obstruction with definite varations i the miensity of
cterus

In a patient with bihary colic and jaundice who has previously
been operated upon for gall bladder trouble choledocholithyasis
must be seniously considered tn the differential diagnosts

StRICTURE OF THE BILE Ducts

The causes of benign stricture of the bie ducts may be listed as
follows (modsied after Cattell)

Ulceration from gallstones

Inflammanon of main bie dvct

Operatve injuries

(2) Exasion of duet portton

(b) Clamping durmng operative hemorrhage
(c) Following subtotal gastrectomy

4 Congemtal

o ot m

Ulceration from gallstones 15 a rare comphcaton Calcult may
become 1mpacted at the junctuon of the cystic and mam ducts and
ufcerate destroying the anterior wall of the ductus choledochus As
the ulcerated areas heal sufficient constricuton to produce actual
stricture may tesult

Complete obliteration of the bile tucts resulting from a diffuse
mflammatory process (cholangitss) 1s also rare Cholangitis tends to
be recurrent and the end result may be a fibrous duct with a greatly
dimmished lumen or an altogether obliterated fibrous cord

Operatve myjurtes constuute by far the most common canse of
benign stricture Such injuries occur as 2 result of clamping the
common duct 1n an endeavor to control the hemorrhage from an
acedentally torn cystic or ight hepauc artery Or the common duct
may be partially obstructed by placing the cystic duct clamp too
closely on the wall of the ductus choledochus A portion of the
latter may also be erroneously exaised during the cholecystectomy
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procedure This unfortunate thing may also happen durmg a sub
total gastric resection for duodenal ulcer when the latter 15 en
countered on the posterior wall of the duodenum coming 1nto close
relation to the lower end of the common duct In general surgical
trauma may eastly occur because of frequent anatomic varations
1 the extrahepatic biliary channels or adhesions between the cystic
and common ducts

‘The majonty of strictures are localized and annular The fibrous
stncture usually possesses some narrow channel and therefore the
obstructive Jwundice 15 not total

Stricture of the common duct should be suspected i a patient
m whom jaundice appears within a comparatively short ume fol
lowing a previous cholecystectomy particularly when there 1s a s
tory of hemorrhage from the cystic or right hepauc artery dunng
the operation or when there 15 an associated persistent biliary
fistula

While 1n most cases the icterus develops within a relatively short
pertod of tme (a couple of months) after the engmal operation
m some instances it may be a late occurrence (months or years)
supposedly because of the development of an obliterative cholang:
tis This happens because the damaged duct 1s of sufficient caliber
to permut the passage of bile Secondary infection in the bilary
tract however produces inflimmatory changes that narrow stll
further the lumen of the duct

The symptoms and signs will depend upon the duratton and
completeness of bihary occluston and the degree of secondary hepatic
mjury that occurs 1 any case of longstanding obstruction The
Jaundtce may be painless or painful but only rarely does the pain
assume the proportions of a true bihary colic Dull aching abdominal
distress followed by clulls and fever 1s not uncommon The patient
frequently complains of severe and persistent prunitis Because of
the combination of bilinry obstruction and nfection biliry ar
thosts with or without splenomegaly mny desvelop i neglected cases
Tmilly emicntion anemir  hemorrhagic tendencies and the ter
mmil picture of hepitic comt supersene The juundice 1s fairly
constant the vilue for serum Wilirubin weraging 10 mg per cent
m the majonty of mstances In cises of long standing the Inver
function tests mndicate definite impurment (huppuric 1ad synthesis)
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CARCINOMA OF THE Conrron BiLe Duer

Primary cancer of the extrahepatic bibary passages 1s rather rare
However 1t 1s more frequent than primary carcinoma of the gall
bladder While mahgnancy of the hepauc ducts with or without
wvolvement of the cystic duct and gall bladder remains for the
most part an inoperable leston neoplastic obstruction of the com
mon duct 15 frequently nat only operable but cureble Carcinoma
appears to have a predidection for the lower end of the ductus
choledochus It may be difficult to differentiate on climcal grounds
between the growth at the terminal portron of the common bile
duct or 1n the ampulla of Vater and that mvolving the extrahepatic
biliary channels more prowimally located But nasmuch as a far
degree of operability has been established 1n malignant lesions of
the termnal portion of the ductus choledochus and tn persampul
lary neoplastic disease 1t 1s 1mperative to malke as early a diagnosis
as possible so as to give the patient the benefit of exploration with
out undue delay In a collected review of 124 cases of carcinoma of
the ampulla of Vater and pertampullary carcinoma in which radical
extirpation of the lesion had been carried out there was a gross
operative mortality of go 6 per cent

In contrast to carcinoma of the gall bladder males are affected
somewhat more often than females (57 per cent in Rollestons
series 62 per cent i the Mayo Chinic series and 65 per cent in
Devic and Gallavardin s senies) The lesion has been found 1 per
sons ranging n age from g5 to 81 but 15 more common past 50

Biliary calculi were an assoctated finding 1n more than 50 per
cent of cases reported by Marshall The stones are found less fre
quently than in cases with malignancy of the gall bladder (25 to 30
per cent as compired with 75 per cent) The etiological relztion
between the rwo 1€ the guestion of priority 1n the occurrence of
calcull and mahgnant growth s not clear Prior to the develop
ment of obstructive jaundice the condizton may easily be mxstal\eln
for gall bladder or gallstone disease but actually there 15 only rare C)I'
a marked degree of pamn present Jaundice 1s the main symptom an
complete biliary obstruction 15 present clinically 1n over go per cent

of the cases
If not an initial symptom  Jcterus occurs shortly afterwards The



CARCINGUMA OF THE COMMON BILE BUCT 238

most Lommon sequence of complamts 13 mtane loss of strength foss
of weight of energy and of appeute Irrespectine of the mode of
onset the principal symptoms and sigos are jaundice foss of weght
and strength pun prunts anorext musea somitng drarrhea or
constipation altermating with clulls feser a sense of weighit in the
abdomen flatulence and belching Nausea and vomtng are Joss
Irequent than in cases of cholecysitis and stone At the onset the
condimon may suggest catwring Jrundwe Pamn may be present
s0me pattents and at times may sumultte a common duct stone colic
In a few cases attacks of typreal gallstone colic may precede by
days or weeks the wppearance of jaundice wd paroxssmal attacks
of pun associted with gallstonies may occur throug the course
Some of tirese patients are operated on because of the erroncous
diagnosis of cholelithngs or choledocholudinass Pamless jundice
15 the charcteniste distinganshing feature m both caremoma of the
Dite ducts and pancreas but s not untversal

The lser miy be normal en size or enfarged and ascites may
accastonally be observed A smooth gl bladder may be palpable
nd of great diagnoste wd mdiating mahignant obstruction of the

duct although 1t does not dif: the cond from

that of malgnnt obstruction from extrinsic cwses such as car
unoma of the panureas Apemma is common  The stools are oy
colored once the obstructne stage ¢ seached amd wsuslly remun
so blood may be detected wm the stools w3 2 tesub ol wicerauon
with bleeding from the neoplastic gronth

The entire duration of the condinon varies usindly fstng any
shere from a few months to a year and a hatt Delimum aind coma
may be terminal esents

Ahthough m the course of obsersauen the diagnoss of mahgnant
obstructson can be made w s dlfcudt o not umpossible o localue
the lerel of oreuson wd to differentiate betn cen obstruction m the
camumon duct stself and thit secondiry 1o caranotna af e pancreas

Carcinoma of the Pafilla of ¥ ater Tins 1s not an ¢1sy dagnosts
to make although on the other hnd 1 15 not dillicult o suspect
or powtulate definuddy tht one is degin, with obstriciion of the
wmmon bile dwt winther 1t He mnbnmt o bemgn The
correct preapuratine dinguoss is ruely made although the climtoan
1 e it he ss deading, with abstruction of the ductus choledochus
This can be scen from the tible belan
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TasLe XXXI1

Vartous PreoreraTive Diacnoses anp THEIR INcIDENCE 1N 40 CasEs oF
Carctvoma oF THE Papiira o Varer

(In 7 cases 2 diagnoses were made)

Diagnosts Incrdence
Carainoma of pancreas 15
Stone i common duct 9

Obstruction of common duct
Stricture of common duct
Cholecystitis

Cirrhosss of the hver
Hepatogenous jaundice
Intra abdominal malignant d seasc
Carcinoma of ampulla
Empyema of gall bladder
Carainoma of ovary
Duodenal ulcer

Carcinoma of Liver

M H M H e 2RO

After Sharpa and Comfor

The outstanding symptoms early n the course of the dise1se are
anorexia and gradual loss of weight Loss of both strength and
weight 1s a consistent feature Jaundice 1s also a constant finding
frequently constituting the chief complaint In most nstances s
always present, although fuctuating A midly vanable, slowly
progressing icterus 1s most frequently encountered although 1t
may be internuttent m some 1nstances Intermattency may be ex
platned by temporary rehief of obstruction through ulceration of
the neoplasm Jaundice 15 said to be much less intense than 1
carcinoma of the pancreas

Contrary to earlier opinions carcinoma of the papilla of Vater
1s certainly not always patnless When present, the pain may be mid
and contmuous or colicky 1n nature, simulating a gallstone colic
either 1n the presence or absence of associated bibary Iuthiasis
Nausea and vormung although absent 1tially, eventually make
ther appearance and may accompany severe attacks of pan, and 1n

the presence of jaundice not mérequently lead to the diagnosts of
a common duct stone

Pruritis may be troublesome
The patient occasionally s

tates that he has been passing tarry
stools, indicating bleeding frof

m the surface of the tumor Diarrhea
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1s not uncommon There may be chulls and fever both 1n patents
with and without common duct stone Chills and fever 1 assoct
aton with biliary colic and mtermaittent jaundice present a situ
ation again indistinguishable from 1 stone in the common duct
In many instances both the stone and caranoma are found at
operition Generally spexling the picture may be characterized by
constant fluctuating or nonfluctuating jaundice with or without
chulls and fever with or without pain or nonfluctuatng or fluctu
ating jaundice alone

Tenderness on palpation m the right upper quadrant 1s frequently
found A palpable smooth gall bladder when present 1s the most
wmportant finding 1s 1t focuses one s attention on the prospects of
malignant obstrucuon of the ductus choledochus whether by mtnin
sic growth or extrinsic pressure by growth in the pancreas Further
differennial dragnosts may be mmpossible Probably in all cases or
nearly so the gall bladders are enlarged but not all are chnically
palpable

There 1s bilirubinemia with 1 positive direct van den Bergh reac
tion In one series of cases the concentration of bilirubin ranged
from 1 o mg to 28 8 mg and averaged 14 6 mg per 100 cc of serum
The urine contains bile stools are clay colored and may show blood
The tendency for ampullary lesions to bleed 15 very definite Small
amounts of bile may sometimes be obtained by duodenal intubation
and blood 15 frequently found in the duodenal contents Occasionally
the stools are steatorrhe1l owing to imolvement of the pancreatic
duct Anemir 1s frequent The determination of enzymes in the
serum often reveals increased actinaty (elevation of serum lipase)
but does not help in differenuating among sarious types of pan
creatic disease  Like the finding of a smooth palpable gall bladder
this information points to both possibilities 1€ that etther the
pancreas or the papilla of \ater 1s the site of the lesion

The secondary involvement of the liner (hydrohepatosis) which
results from all types of mahignant obstrucuion may become very
marked and 1f unchecked will produce ireversible hepauc injury
The condinon may be tolerated for 1 time by certun patients but
in other cases the disintegration of the liver progresses at a more
mpd pace Thus hepatc ¥ with el hag;
may supervene

When the common ductss not completely obstructed by growth
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TasLe XXXII

Var1ous PREOPERATIVE DIAGNOSES AND THEIR INCIDENCE Iy 40 Cass or
Carcinoma oF THE ParrLa or Vares
{In 7 cases 2 diagnoses uere made)

Duagnosss Inesdence
Carcinoma of pancreas 5
Stone in common duct 9
Obstruction of common duct 9
Strcture of common duct 4
Cholecystitis 2
Curthosis of the | ver 1
Hepatogenous yaund ce T
Intra abdominal mal gnant d sease 1
Carcinoma of ampulla 1
Empyema of gall bladder 1
Carc noma of ovary 1
Duodenal ulcer 1
Carc noma of hrver 1

Af¢ Sharpe and Comfo

The outstanding symptoms early 1n the course of the disease are
anorexta and gradual loss of weight Loss of both strength and
weight 1s a consistent feature Jaundrce 15 also a constant finding
frequently constituting the chief complaint In most nstances it is
always present although fluctuating A mildly ‘anable slowly
progressing 1cterus 1s most frequently encountered although 1t
may be mtermuttent 1n some instances Intermuttency may be ex
plained by temporary rehef of obstruction through ulceration of
the neoplasm Jaundice 15 said to be much less intense than
carcinoma of the pancreas

Contrary to earlier opimions carcinoma of the papilla of Vater
15 certawnly not always pamnless When present the pain may be mild
and continuous or colicky mn mature simulaung a gallstone colic
etther 1 the presence or absence of assoctated bihiary Iithuasis
Nausea and vormmung although absent mtially eventually make
their appearance and may accompany severe attacks of p‘:un and n;
the presence of jaundice not inf ly lead to the diag o
a common duct stone Pruritis may be troublesome

The pauent occasiomally states that he has been passing La;:;’
stools indicating bleeding from the surface of the tumor Diarr]
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15 not uncommon There may be chlls and fever both 1n patients
with and without common duct stonte Chulls and fever 1n assoa
ation with biliary colic and intermittent jaundice present a situ
ation agamn indistinguishable from a stone i the common doct.
In many instances both the stone and caranoma are found at
operation Generally spealing the picture may be chasactenzed by
constant fluctuating or nonfluctuatung jaundice with or without
challs and fever with or without pain or nonfluctuating or fluctu
ating )Jaundice alone

Tenderness on palpation 1 the right upper quadrant 1s frequently
found A palpable smooth gall bladder when present 1s the most
important finding as it focuses one s artention on the prospects of
malignant obstruction of the ductus choledochus whether by mtrin
slc gmwth or extrinsic pressure by growth 1 the pancreas, Further

1 d may be mnposstble Probably in all cases or

nearly so the gall bladders are enlarged but not ail are chnically
palpable

There 1s biltrubimemia with a positive direct van den Bergh reac
tion In one series of cases the concentration of bilirubin ranged
from 1 omg to 28 8 mg and averaged 14 6 my per 100 cc. of serum
The urine contains bile staols are clay-colored and may show blood
The tendency for ampullary lesmns to bleed 1s very definte Small

of bl!e may be d b) denal b

and blood xs freq ly found 1n the duodenal contents O«
the stools are steatorrheal owing to imaliement of the pancreatic
duct Anemia 18 frequent The determination of enzymes m the
serum often reveals increased actiaty (clevation of serum hipase)
but does not help in differentinning among vanous types of pan
creatic disease Like the finding of a smooth palpable gall bladder
this ainformation pomnts to both possibiities 1€ that euther the
pancreas or the papilla of Vater 15 the site of the lesion

The secondary myvolsement of the lier (hydrohepatosis) which
results from ail types of mahgnant obstruction may become very
marked and 1f uncheched »ill produce wresersible hepatic mjury
The candstion may be tolerated for 1 ume by certain patients but
in other cases the & of the lner prog at a more
rapid pace Thus hepauc msuflisency with hemorrhagic dathesss
may supervene

When the common duct«s not completely obstructed by growth
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the condition must be differentiated from hepatocellular jaundice
In the presence of fluctuating 1cterus nssociated with pain the malig
nancy must also be distingusshed from a common duct stone Such
differentiation may be difficult 1 the absence of a palpable gall
bladder and the malignant nature of the lesion muy be only sus
pected from the progressnely downhull courst of the disease and
the presence of gross or occult blood 1n the stools In the Ppresence of
consistently complete obstruction and particulatly when associated
with a distended gall bladder and gastro intestin1l bleeding the
duagnosts of malignancy 15 relatively easy although 1t may be m
passshle to lucalize on purely climcal grounds the growth in the bile
duct ar the pwmcreas Usully the two conditions are mdistnguish
1ble chimcally (See Tig 18)

CARCINOMA OF THE GALL BrAppER

Caranoma of the gall bladder affects women more frequently than
men 1n aTauo of 4 or § to 1 The reason for this 1s that women are
more apt to develop gallstones while cholelithiasis 15 found 1n the
carcinomatous gali bladders with a strihing frequency (Go to go per
cent of the cases) The comparatnve incidence of gall bladder car
cnoma 1 male and female patients 1s mn practically the same rato
as that of cholelithiasts It appears that the presence of gallstones in
such a lugh percentage of caranomatous gall bladders may be in
the nature of cause and effect relattonship It was held by Ewng
that mechanical arritation of caleub the telation to 1 pecultar form
of lipoid metabolism (cholesterol) and the wntative and digestive
acion of bile seem to combine 1 producing the remarkable sus
ceptibility of the mucous membrane to cancer An unkneun car
anogensc factor wn additton to a mechaneal factor 1s probably also
present

Jaundice may result from the mechanicl obstruction of the com
mon bile duct through the extension of the primary growth or by
associated Inbary calealt 1w the common duct In other cuses the
1cterus may be secondary to massne metastases fo the hier

Because of the presence of gllstones m the majority af patients
with carcinoma of the gall bladder there 1s often 2 previous Iystory
s. Nauser belching anorexia 1nd

of chalecystitis or cholelithsasy
s frequent complants The cardinal

gesuon and constipation are



e 1~ Nanthomatous nodules along the tendon sheith \anthomatous &ihary
thosis From F % Hoffbaut G T Erans and C ] Watson Courtesy of M €l of
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Tic 18 A roughly arcular defornuty of the mucosal pattern of the duodenum 1n the

reg on of the ampully of Vater was 0 ¢ onlv rocntgenolopic evidence of 2 small ear

<itoma of the ampulla lrom F D keefer and M Morasee Couttesy of Surg Chin
N dmenca

it 19 The tpical signs of pressure on the duodenum by 2 mass 1n the bead of the
1 marets are evdent The muconal folds e wideh separted ard futencd From
D hicfer anl M Mormee Courtess of Surg Cln enica
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Symptoms are pun i the nght upper quadraat and epigastoum,
loss of wesght, and jaundice Icterus ss presertt, however, m only
about balf the cases, and when present 1s constant Stools then are
acholic, and though chulls and fever are not very common, they
do ocenr. The pain 1s frequently duil and persistent, being localized
t the eprgasttium or to the night upper quadrant of the abdomen
Such perssstence of patn 15 uncommon 1w mfammatory disease of
the gall bladder or mahgnancy of the common bile duct and

The » {1 am may be of before cystic duct oc
clusion accurs However as most carctnomas arise near the nech of
the gall bladder, the organ 15 obstructed and damiged and quite
frequently cannot be visunhzed Nomvisualization of the gall blad
der by the dye method, poor concentratton and slow emptymg and
filling defects particalarly when close to the wall at least suggest
that one may be deating with a papillomtous growth

‘The diagnostic sign, when present 15 that of a2 palpable gall blad
der, hard, wregular, and tender, which may be firmly fined and
mmmovable The tenderness, irregularity, and hardness of the mass
distinguish 1t from the smooth non tender somewhat movable galt
bladder distended by back pressure form malignant obstructron of
the common Inle duct The liver may be enlarged The presence of
a hard, nadalar, painful tamor m the region of the gl bladder may
well be the basis for & presumpine dugnosts of caranoma of the
gall bladder, when the tumor 15 assocated with a history suggestive
of a chronie cholecystitis ot chatettthtasss, toss of weight and snemua,
particafarly 1 a person over 5o

CARCINGMA OF THE PANCREAS

Cancer of the pancreas 15 the most common of the malignant
festons cauning obstructive jaundice The diagnosis offers ane of the
most chalienging problems mn the field of mternal medicine Unul
<omparatvely rec:mly the cure of mal disease of the p
Wwas ¢ a less, and the <tag was 1mportant onh for
establishung pmg\’ms!s and suling out other obstructne condrtions
such as common duct stone, “lnch are curable However, since more
Tecent advances m surgery have brought surmeal cure of at least
smme cases of carcnoma of the pancreas wittun the range of posst
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bility, the diagnosis assumes addut
tonal practical signifi
the standpomt of therapy F sriance from
The classical picture 15 that of pamnless progressive jaundice with
dilatation of the gall bladder the syndrome of pancreatico bilaire
of Bard and Pic later emphasized by Courvorsier However more
often than not there exist some variations m this picture Frequently

Tance XXXTIT

IncipENCE oF JauNDICE 15 CanceR oF Tie HEAD AND THE Booy or Tam
©oF THE PANCREAS

Locatson of the Tumor r

Body and/er Tasl of Total

Head of Pancreas
Pancreas

Duff | Kaplan € Angrist | Duff | Kaplan & Angrest

Number of cases with

Jaundice 13 13 8 6 40
Number of cases with

out jaundrce 3 12 8 8 3t

Total 41 3 7

there 15 pam  occasionally jaundice 1s intermittent and sometimes
there 15 no jaundice at all By contrast with cancer of the head of
the pancreas the mvolvement of the body and tail of the organ have
been considered to be associated with icterus but very rarely, the
syndrome pancreatico solmre  of Chaufford Yet cases have been
encountered m which jaundice 15 present It 1s not necessartly a
much later manifestation 1n the cases origmating in the body and/or
taill

In the presence of Jaundice the correct dragnosis can be made
more teadily and m 1ts absence 1t 15 practcally 1mpossible until
at least much later stages of the disease for the primary tumor,
whatever be uts location does not of 1self produce distinctive symp-
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toms The growth is deeply placed and 15 not amenable to detection
by means of an ordmmary examunation In nonjaundiwced patients
no p stgn faby y test, or y? finding 15
pathognomonic of carcinoma of the pancrezs Ir 1s only when the

¥

&
F 3o P of of of duct by cancar
fay Fumor m.ss 1 head of pancreas displaciag but not ebstrucung hunen of duct (b;
Tumor mass juse above pincreas passibly lymph node exiending 10 w3l with for
apoulac senoung wihaus eacton cusng obstraction of telentless progresne char
acter {t) Tumor i head of pancreas extending 1o wall of dutt fung and displaang
saae with some narTowing of tumen 1t 1s oby ous (hat progressne growth of tumor
as 2 whole Ieads to further direct tmpiagement upor twmen (d Tamor of head of
panereas with extension to dict wall and mechanivn of annular stenosis and tumor
extension both operative m producng obstruction (&) Tumor of pancreas that 1 foced
10 vertebral bodics and that aho displaces the duct with kinkmg and nartowing of
tomen {f) Tumor of baad of pancreas wuhout stizhous reaction with medufiwry
tumor extensian meo lumen often asocsted with intermitient jrundice brought on by
sepeated ougbmg of micstanunary twwor estennon Trom N haplan and A Angest

urieyy of Surg Gyrec and Obst

bihary tract becomes secondandy offected that zecognizable symp-
tomatology makes sts appearance In the absence of such imohe-
ment of the biliry system only the spread of the tumor by exten
sion to the adjacent organs or distant metastases lead to 15 detection

It 1s talen for granted thar jaundice 1 cancer of the head of the
panerens 1s due to extrnsic {extraductat) compression of the ductus
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choledochus and m the wses of cancer of the body and/or i 1
likease produced by compression of the budiary pasnges by meta
static lymplt nodes s the segion of the porta hepats r’Hnwe\ct 1t
has been shown that whercas a growing mass in a fixed organ l’xke
the pancreas might cause compression of the ducts enlargiag lymph
nodes at the porta hepans have room for expmsion and should not
cause blocksng unless they are fixed 1o the duct wall, ta the sur

T 11 fahe pangreas
2

em

rounding structures ot to both Such fixation of the bile duct struc
tnres by the sumor are the necessary mechamsm of the production
of obstriction and jaundice Fiost mvaston fixes the wall of the guct
and permuts of physical compression with narrowing of the Jumen
wistead of mere displacement by the adjicent expanding 1mor mass
Second the wvasion of the duct wall s accomparmed by a sasthous
reactron and production of an annular stenosing lesian with Jocaluzed
segmental narrowing and obstrucuon of the tumen Fimally the
wmvastan of the duct wall may be assoctated nuh eviension to and
filing of the lumen by tumor tssue with obstruction of the fow of
bile
The disease generally occurs 1 persons aver forty The onset may
be gradual and panless the more definute symptoms being preceded
by general falure 1n health Marked loss of weight wmorexss and
progressively increasng weakness ave the mpse constant findings
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Weight loss somenmes totaling as much as 40 or 50 pounds 15
almost iavariably evident Pam and pundice may or miy not be
pfesent The pamn frequently extends across the upper part of the
abdomen 1o the left side and may £ven be felt n the teft supra
scapufar region It may precede or follow icterus The biliary ob-
suuctton when present 15 chavacterized by completeness and per
manence Once jaundice supervenes 1t 1s progressne and becomes
deep and constant The reader will recall that the maximal degrees
of bilirubmnema are <een 1 neoplastic obstruction and 1n the more
severe forms of hepatocellular jaundice The 1cterus assumes a green
1sh tinge

Amoug the less common symptoms are hematemesis or melena

Taeee NXXIV

MALIGVANT Baiary OssTRucrion
{Cavonoma of the Pancreas or Ampulls of ¥ ater )

Chmcal Features~The greatest number of cascs oceus ¥n persons . the
ssth decade of e It 1 a rapidly progressne dscase Although a per
sistent pasnless punihee consututes a classical descrpion ot the Qusease
Abdormunal paua 1 enconntered ta ebout ga pee cent of the cases Loss of
weight f{atgue weakness and anorexiz miy be promment Enlargement
af the gall bladder i the presence of complete biliary obstruction 15
pracucally pathognomomic of the tiscase The liver evemually becomes
entorged (ihiary archaces) Splencregaly and ascites ay supestene Once
the staals become clay-colored they remain so sndefinely

Labaratory Nnindings-Anema 15 common The van den Rergh reaction 1s
positne ditect Balirubmierma mounis stead ly The bile pigments gradually
disappear enurely from the stools, wdicatmg a complete and constant
bitiary obstruction The tissppearance of wrobiin from the unme pomssy
in the same duection The presence of bidod 1 the stools 13 significane
Easly m the discasc the Liser functson tests andicate Jack of hepanc rmparr
ment bue with the advent of the discase the tnet {uncuon suffers as balaary
crhows desetops wrondary to long standing obstrucuon K Tay fndings
my be helpful m demonstrating the tumor by indirect exsdence {pressure
defects 1 gastro-intestinal siadies)

Differenttal Ihagnosis~The first step consists sn demonstratmg  that
jaundice 15 of an obstrucine pature Permanency of obstruction n the
presence of 2 palpable gall bladder practcally esiablishes che diagnoss of
mal gnant acclusion of the common bile duct. Evidence of gastro-tatestinal
bleeding also ards s the diagnosis
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Gastro mtestinal bleeding occurs for ane of the following rveasons
the tumor may have ereded 1nto the stomach ar duodenum, oesopha
geal varices my hwve formed secondary to neoplastic :imasian and
thrombosis of the splenw or porial vein, obstructive Jaundice may
have Jed to hypoprothrombsnemn

Contracted Fibrotic
Goll Blodder
A
Diloted
- Common Hepotic Duct

|
Gali Stone

Cyshe Duet Oilated
Comman BifeQuct
A
Y
Ditoted
CommonHepoke Duct
Collapsed
Galltﬂladder
Constricted Part
“of Hepatic Duct
Cystec Duct \ Commen
B Gile Dyct

Fie tavion of the cond:uons in which the gall biadder fals to
cn!ariv’e f;hfﬁngieﬂm Jz:mp)rm obstruct on of the common duct by nwplbshm
(@) Caleulous choleeysins found n association with carqnoma of the head of the
pancress. (b) Congemial anomaly of the exirahepauc iy system
The hver 1s frequently palpable, firm and usually with a rounded
edge, and 1n some mstances there may be ascrtes The spleen 1s felt
occasionally In the presence of jaundice the characteristic finding
15 2 palpable, non tender, smooth gall bladder, which 1s found how
ever, 1n somey hat Jess than half of the ictenc cases The traditsonal
: 15
prcture of pamless jaundice and a palpable distended gall bladder

cent of all patients with carcinoma of
observed in only 25 to 40 per rel  paier o ma ol

the pancrets, and 1n such
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whole duct system The tumor may occlude the pancreauc duct,
under these arcumstances faity diarrhea may deselop for obvious
reasons Commonly there ts no fever and the tempearture may even
be subnormal

Anemua 15 frequent  bilsrubinemsa may be very masked and the
van den Bergh reaction xs durect positive The chnractcnsuc labora
tory findings 1 pundiced prutents d plete and con
stant ihary obstruction Stools are acholic and no urabilin can be
recovered from the feces or urine for indefintie periods Even re
peated duodenal meubaton reveals no trace of bile Howeser the
obstruction 1s not always complete and small wmounts of bile may
be vecovered Bloody mucous plugs and even gross hemorthage muy
be detected by duodenal ¢ ge of of the stools The
blood comes from the necrouc surface of the growth or for ather
reasans mentioned above and when recavered m the stool or dua
denal contents 15 of great help tn determining the presence of neo-
plastse obstruction The feces usnally hase an acid revenon and may
contain a high percentage of unabsorbed fat Crestorrhea may be
found 1 addiion 1o steatorrhea

The concentration of dholeteral m the plasma s moderately
mereased and an elevated value for serum phosphatase may be
found At the onset the liver function tests, such as galaciose tof
erance and hippuricacd excretion are negatne thus serung to

h the cond from heg yaundice 1n which the

evidence of functional liver imparment 15 abtaned early However
after biiry obstruction has been present for several weels the
results of these tests may be reversed as secondary lier damage s
produced making the charzcter of Jaundice less clerr-cut

In some panents abnormalites 1o cirhbohydrite metabolism o
cur Thts observation has been made more frequently than cin be
accounted for ont the basis of chance An clevated cune with the
glucose tolerance test may be explamed esther on the basts of neo
plastic teplacement of the wslands of Langerhins or pre custing
diabene state In many instances the dabetes antedates the symp-
toms af pancreite naligniney by many jears This suggess the
possibslity that dinbetes 13 occasionally the precursor of cancer of the
pancreas

There ave certan roenigenotogical findings that may be of some
help by demonstraung deformities and displacements of the stom
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ach, duodenum, or colon, indicating the presence of 2 tumor i the
region of the pancrers The antrum of the stomach may be seen
0 be fixed and deformed This sign, hawerer, 1s not conclussse,
because an mnfiltrating gastnie neoplasm on the postertor wall may
have a sumlar appearance The most charactenstic finding is a
widened sweep of the duodenum that normally curves sround the
pancreatic head, and the production of the mvested 3 figure (See
Exg 19 ? 242 } The mucosal folds can become widely sepirated and
An sug method of lzing the pancieas consists

of having the pattent hie prone, nflaung the stomach with ar
through a tube or giving an effervescent mixture, and then talung
a lateral roentgenogram The gas an the stomach outhmes the dorsal
aspect of this organ, and the pancreas appears as a shadow between
the air filled stomach and the Jumbar spie Broademng of tfus
shadow sndicates enlargement of the pancreas False positive results
may occur in short, thuck set mdividuals who have excess retropert
toneal fat

After yaundice 15 established as obstructtve, several forms of com
mon duct occluston must be ruled out before a diagnosts of car
anoma of the pancreas can be made In the presence of obstructine
jaundice, a distended, palpable gall bladder and evidence of gutro
wnesundd bleeding are mdicatne of the malignant nature of the
oftending leston Although not a constant finding, they are the most
reliable signs However, there 15 no way of differentiating carcsnoma
of the pancreas from carcinoma of the common bile duct or the
mpulla of Vater The roentgenological findings above referred to
may be of same hmted value m locahung the site of obstruction
when roentgenolagical evidence of a pancseatic tumor is present A
panless cormmen duct stone 1s also difficult to differentiate In this
condstson, aundice 1s usually fluctnanng and antermittent

Very rarely chrontc pancreatiis may produce biliary olbstruction
and resuit i a clinseal prcedre siaudar to that of obstrucisse Jaandice
secondary to carnoma The two canduwons can be distinguished
only with great difficulty chintcafly and esen on Iaparotomy a5
chronic pancrestits may yesult 1n 2 hard mass m the pancreas char
actenistic of malignant gronth, and the surgeon may yemain under
the mpression that he 15 palpatng & carcwoms Of course, the
subsequent course will prove the condstion to be bemgn
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Concrusions

It must be admited that o certain snstances it 15 practeally
imposssble to mahe an accurate differential diagnosis between an
obstructive and nonobstrucuve type of jaundice There are panients
encountered 1 whom on careful study the weight of evidence 15 m
favor of a bstructive or } Jlular disease Sull, the chini-
can 15 umable to exclude dcﬁmtely the question of an obstructine
fesson It 1s felt by some that the problem may be solted by obserra-
tion of these patients for a certain peniad of timre say six weeks,
parhicularly if these 1s 2 trend toward dinnpution i the ntensity
of jpundice In the latter case scterus may be assumed to be of
hepatic ongmn, and in many mstances this does no harm Such a
consideration, howeier, 1 compheated by cases of hepatogenous
jaundsce that lfast Jonger than the peviod specrfied above Moreover,
one should attempt to avoid certn effects of protonged jrundice
10 patients sn whom it my be due to an obstructive lesion, pasticu
Tarly when the latter 15 amenable to suceessful surgical treatment
Eatly surgical exploration 1s 1n order when there s any justifiable
suspicton of an obstructine lesion In other words, an lughly ques
tionable cases 1t which extrahepatic obstrietion cannot be excluded,
surgieal exploration should recetve due conuderation Even once
the obstructne nature of jaundice 1s rather defirntely established
on purely chimeal grounds, the question of the malignans versus
Lemgn character of the underlying process mty present the mext
difficulty Can the patient benefit by the operation? Can a ewre be
effected? It would be appropnate to close thus discussion wath the
following quotation from Sir Berkeley Moymhan

No one lwing 1s le m the of obstructine
jaundice The diagnosss 15 always so difficuly, and the chance of a hie
saved so smportant, that, however pasitne the evidence of malignancy
may be, I now aduse operation an all ecases . It 15 imposnble for
the most astute chtmican or the most subtle pathelogst 1o discover by
physical signs from the anamnesis or from the chenmcal exanunation
of urine and feces, whethor a sumple or a aancerous disease 15 present
He may shrewdly guess, but a guess 15 2 poor peg on which to hang a
man's hfe. All cases of obstructive jundice should be treated by oper
ation,
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APPENDIX

MarioNaNt AnD Futasinant Foras oF INFECTIOUs HEPATITIS

RErerPACE has already been made to the fact that although acute
(nfections or epidemic) hepitits usually tends o run a hemgn
course, termunating within 1 shorter or longer time an complete
recovery, now and then a few cases run either an acute Jethal course
or tetminate mn crrrhosts With widespread prevalence of epidenmic
hepruatis dunmg the last war there are mdwcations that the disease
has become more severe and a wore fulmunant course of fatal
hepattis has been observed durning the past two years
Clinteally, thus fulmunant form of hepauus s charactenzed by the
short and stormy course of less thnn ten days duration, the fre.
quency of Ingh fever dunng the prodromal stage, and the brevity
of the ictenc stage Deaths on ay early as the second, third, fousth,
and fifth days of the disease are not uncommon, with most fatalsties
occutring an the mnth day The onset 15 ushered 10 by one of tva
syndromes (1) an nfectsous type with tugh fever, cinlliness, ma
fasse, and general aching dommating the picture, and {2) a gastro-
miestinal type with anorexit nausea, and_epumastuic discomtort in
the (oregmuncL Sometrmes mllnl symptoms of both types appcar
ty The prod § do not duffer Iy
in type or seventy from those of the usual non fatal cases The
temperature sanges from g5° to 104° and averiges 102° F, fever
declining as a rule with the onset of Janndice Dunng the final stage
of the disese there 1s usually 1 sharp rise in temperature comcident
with profound cerebraf disturbances Jaundice 15 often mild and
several anwctenc cases have been reparted. In some mstances jiun
dice occurs at the onset of symptoms while wn others 1t 15 delayed
untl the day of death On an average 1t appears on the second or
turd day after the begiantng of symproms Farly jaundice tends to
253
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:)}fgu;nl:l ;::a::fl:';]fcu;ﬂ:;n:; ]::'1525 It may deepen rapidly during
ed by abrupt change for the worse
and 15 characterized by cerebral symptoms and signs such as listless
ness drowsiness increasing apathy or restlessness ecitement and
even maniacal state hyperactive reflexes posiive Babmnski sign and
ankle clonus \omting 15 frequent and severe and hemorrhagic
tendencies with frank gastro intestrnal bleeding and purpuric phe
nomena are not uncommon The pulse 1s usually rapid and brady
cardia 1s seen but rarely Hepatic pam may be severe The liver 15
moderately enlarged and usually tender during the late prodromal
and early sctertc stages As the disease progresses the liver may
shunk but not imnvariably so The spleen becomes palpable 1n about
25 per cent of the cases Ascites may occur Urinalysis reveals the
presence of albumin bile and casts Leuctne and tyrosine crystals
are conspicuous by their absence The fall in blood sugar and the
low value of blood urea nitrogen reflect rapid and masstve necrosis
of the hepatic parenchyma However these laboratory findings are
not constantly present
Pathologically the outstanding lesions are extensive and com
prise umform destruction of liver cells minimal evidence of re
generation and marked inflammatory reaction with inflammatory
nfiltration especially of the portal areas and the pertlobular bound
artes In contrast with the cases running a subacute course there 13
no noteworthy degree of regenerative hyperplasia Regeneration
obviously cannot take place when destruction of the parenchyma xs
complete Although the term acute yellow atrophy mplies a rapid
breahdown of the hepatic parenchyma 1t 15 not descriptive of the
appearance 1 the group of cases under discussion In the more
rapidly fatal cases the lesions are older than the chincal manifesta
tions In other words when symptoms fitst appear the liver must
already be defimtely mnvolved Thus i some instances the clintcal
course Tay be silent or the symptoms minimal even when death
occurs within a few days
The posstbility may be entertained that the course described
above Tepresents a disewse different from eprdemic hepaiis How
ever 1t has been pomted out that sumlanities are greater than the

duifferences and that these differences n turn are quantiative

rather than qualitatve Also all grades of transition between the

fulmmant and berugn forms of hepatitis have been noted
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Another vanant of infectious hepatis recently observed 1s that
of the disease with senous but protracted course and high fatality
rate Peculiarly enough the disease 1s most prevalent i muddle
aged women The durauon most commonly 1s from four to nine
months but both much more acute and more protracted courses
have been noted The clinical course 15 charactenized by jaundice
frequent febrile attacks of pain and development of symptoms of
portal stasis {(ascites) The Iner function tests demonstrate hepatic
imparrment  Pathologically the process 1s charactenized by destruc
t1on of the liver ussue In the more chromc cases cicatnzed connec
tive tissue develops Chimically and perhaps also etiologically the
disease seems to differ from acute infectious hepatitis Some cases
of persistent and chronic jaundice with hepatius may belong in this
parucular group
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PATHOCENESIS OF JAUADICE

In the chapter on the pathogenesis of jaundice the following
factors have been mentioned as cxplaining the mechanism of rcterus
production 1n liver disease (1) parenchymal damage levding to dis
ruption of the continuity of the bihary camalicul: and resuluing in
biliary stasis with bile thrombi (2) compression of the canals of
Hening by exudate 1n the periportal spaces (3) pericholangitis and
bile thrombi m the lner bilary mdicles 1n the absence of paren
chymal Iner damage

In fulminant hepiutis destruction of lier parenchyma s often
complete Such total destruction of the hepatic columns leids to
destruction of delicate bibary cwaliculn and obstructive factors can
not therefore be considered It remains to 1ccount for jaundice n
such cases only on the basis of the rapid destruction of Iiver cells
therr absence makes 1t mmpossible to remove biltrulnn from the air
culating Llood In other words one 1s confronted here with the
consideration of a Tetention type of jaundice 1n the course of a
pthological process (parenchymal liver disease) which 1s usually



256 APPENDIX

thought to be associated with the regurgitant type of icterus produc
tion Perhaps n regurgntation yaundice bilirubm brought by the
areulating blood to the liver for excretion 15 conserted to the direct
reacting pigment by the Rupfler cells and then passes at once back
mto the circulanion 1t wall be recalled that of the three functioning
units of the Iner~hepatocellular bibary and reticulo-endothebal—
the larter remmns relauvely wntact whereas the other two may be
completely destroyed or disorganized hupffer cells represent a part
of the reticulo endothiehal system

Added difficulties are encountered with regard to fulminant hepa
s without jaundice No explanation can be offered for the absence
of 1cterus n the presence of complete destruction of hiver Appar
ently no consistent anatomic basis for the development of jcterus
has been found to date These considerations clearly mdicate the
need for rexmesugntion of some of the complex and obviously not
as yet clearly understood mechamsms of jaundice production
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