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PREFACE

lectureshup.

The present nme scems particularly opportune for reviewing our
knowledge of liver diseases. The mcreased frequency of mfective
hepanns and 1ts complications, during the last few years, has provided
unusual opportunities for clintcal observation, and ats prevalence in
armues, by raising 1t to the status of a major military consideration,
has {led 1ts intensive myve Almost I ly the
expertmental approach to hver discase has expanded mto 2 new field,
and 1t 15 now firmly established that senous lesions of the Liver may
anse, not only from the presence of noxous substances, but from
deficiency of essential nutriments. The stage 1s set for a great advance.

e immeduate tasks are to assimulate the new with our old knowledge
and to effect the necessary reonientation 1n out Views regiired to realize
its posstbilines. An attempt on this task has been made 1n this mono-
graph. Butathas been made i the full realization that we are too close
to the new knowledge to have grasped ats full implications, and any
suggestions made must remam tentative and subject to reviston, untd
sufficient ume has elapsed for them to be tested more completely.
At thus present tume 1t can only be hoped to define some of the questions
whach anise and to clear the ground of some conceptions, still in current
use, which are now patently obsolete If this monograph contributes
towards the solunion of these necessary preliminanies 1t will have served
ats purpose.

L have to thank Dr. Baldun Lucké and the editors of the American
Journal of Pathology for permission to reproduce Figures 42 and 43,
the edutors of Clinical Seience, the Journal of Patholagy and Bacteriology
and the Biochenncal Jonirnal for allowing me to reproduce various figures
for which acknowledgement 15 made m the text. Iam mdebted to Dr.
H.C Trowell, of Uganda, and Dr. Joseph Gllman, of Johannesburg,
for material from tropical cases of lver disease. Professor G. R.
Cameron and Dr. M. L. Rosenheim have read the text and given me

i
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the benefit of their valuable advice and criticism; and I am very
grateful to them. Of Dr. L. E. Glynn I can only say that we have
worked together for six years on the experimental and pathological
aspects of lver diseasc and that, although he cannot be held responsible
for all the views expressed here, our ideas are so interwoven that it
would be impossible now to scparate them with any certainty,

H. P. HiswortH,
LONDON,
June, 1947,



PREFACE TO THE SECOND EDITION

Tie field of research in diseases of the lver is now beng rapudly
opened up and, in the rwo years since this book was first published,
several noteworthy addinons to knowledge have already been made.
Of these the most important 1s that concerning the influence of toco~
pherol on experimental, dictetic, massive necrosis of the liver, Notonly
does this finding seem to remove the discrepancies between the resules
from different laboratories, but 1t has produced facts which promise to
throw light on the fund: 1 biochemtcal mvolved in the
production of hepatic necrosis, and which may not be without sigrufi-
cance to our understanding of the human disease as 1t affects mal-
noursshed races. In the pathologcal field the surprising observauon
has been adequately confirmed that the condition, long accepted as
‘portal arrhosis’, 15, in many cases, not primanly a lesion of the portal
tracts but of the central veins—an observation which makes its develop-
ment derably easier to und d. In the cimcal fild the
syndrome of subacute hepatitis has been clanfied by further expertence,
and Dight thrown on 1rs essentul pathology by the use of puncture
biopsy 1 1ts carly stages. On the therapeunc side our views on the
uses of dietetic therapy 1n the diffesent types of hepanc discase are
begmning to clear. For these reasons, to record the numerous new
data which are falling mto therr places, and to correct certam ambiguittes
m the ongmal text 1t has become necessary to bring the original lectures
up to date mn a second edition.

H P. Hivsworrn,
LONDON,

December, 1049
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LECTURES ON
THE LIVER AND ITS DISEASES

CHAPTER |

THE TYPES Or LIVER INJURY AND THEIR
STRUCTURAL CONSEQUENCES

A consperanion of the tmmeduate effects of AJUry upon composite
. ans roveals that, 1 peneral, those cells which are most highly
déferentiated, and which endow the organ wath us charactersue
Fenction, are also those which are most susceptible 1o damage  No-
Bheee 35 thas more evadene than i che lver In this complex organ
there are, 1y addition to the usual vascular and supporting strucrures,
20 kess than thece other differentiated tssues cack with s parcular
functony, Chuef of these, and entirely characteristic of che bver, 1s the
Fuenchymal cell. Yess charactensstic, but sull hughly differeninated,
¢ the cells of the biliary tracts. Lease dufferennuared are the Kupfer
i, represenuatives of the widely distrabuted reticulo-endothelia]
Dstem. OF these ussues the pumch{ymz} cells tmvarably show the
Kverest, ofien the only, evidence of acute damage. Whether the
Hury 15 effected by restricuion of blood supply, the meroducaon of
2015003 1016 the creculation, or dietary deficiency, us brune falls on the
¥Panc parenchyma, and 1t 15 nor unusual 1 recent snd severe lessons
9 se¢ every parenchymal cell dead while the bile duces, Kupfer cells
faod SBpportng fisses survive apparendy unseathed (Bug, 2)

s, i1 the acute hepatic lestons, parenchymal damage 15 the most
onspicuons feature. But 1t 1s not 50 11 t}:c, ch{{'umc. In them the moge
Tnenia o * A SEe
o .
¢

b . ' N .
diatgue days ot Jonn trown*® ana Mattew Bulied+ Qg ally

tention centred on the hyperplastc nodules of parenchymal ey
with whuch such bvers ate Studd}:d and swhich Laennec, 1 whont we
k:Y
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m pring to do ths we dutely come face to fece wath 2
paracular difficaley.

The end resufts of many hepatic lessons resemble each other very
closely. Just as many different acute Jestaus of the kidney termunate
alike m z contracted fibrotte organ so many acute lesions of the bver
cermunate a5 hepatic curhoss. Many will remetuber the time when
ovr knowledge of rmal disease seemed 1o have reached an mmpasse
and how that deadlock was broken by ducarding the conception of
eenat fibrosis as an enury, and differenmating s types m selation 1o the
appropriate antecedent lesion At dhus prosent tiie our knowledge of
chromc hepanc dwsease 15 at a simular suge of development  Just as
thuty years ago ‘curhosss of the kidney', or ‘chrome miersunal
nephnitts” was widely considercd a waiey, rather than 2 common resule
of many types of senal damage, so 1o-day, ‘arthoss of the hiver »
still gemerally regarded as an entrty. There are reasons for thunking rhat
the retention o? that view 15 one of the mam obstacles to a beteer
understanding, of kver disease and, if thes be 5o, no berer contrthution
<ould be made o progress in thus field than to relnguush, both i clrucs!
medicme and pathology, the wse of the term ‘arthoss’ which, not
only musleads {;’y amplymng an entity whose exastence ts doubtful, bug
has become so woen and defaced by Joose usage as to have lost all
precision. frisnovproposed at shis stage, however, to atterpt a detaaked
Justification. of this departure from tradwion. That should emerge
from the subsequent discusston.  All that 15 mtended 15 to mtmare
that, when considering the types of hves mgury and their sequelae,
thus tesm will not be apphed o any kid o(‘ hepane fibrows, save in
reference to the work of provious writers when Exc vse of 2 new texm
to descrabe therr opinions mught lead to confusion,

Necrasis of the Liver

The serm nccross of the hiver refers almost mvannably to necrosis
of the parenchymal ¢olls  Only under the most exceptional and
artifical circumstances do the other hepanc tgsues dic Under alt
usual ciseumstances, expensmental ot chnical, the hepane parenchyma
alone suffers. Such a lesion can be produced 1 many defferent way s,
but the hiecrasss always assumes one or other of two anaconneal forays,
In onc, zonal necrows, the damage 1s bnuted to 2 particular regon
withm the hver lobae and ding to ws dstrth s hed
as centrdobudar, penportal or madzonal gﬁg 1} Inthe other, massve
necrosts, the acute yellow :ﬂhy of older wrsters, the whole lobufe
ts mvolved, every patenchymal coll bemg dead (Fig 2, save perhaps
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owe the term cirrhosts, regarded as being of the nature of new growths.
Later Carswell 1 formed 2 more correct conception of the condition
and, as a result of the importance he attached to the fibrous changes,
the condition came to be regarded as an mnflammatory and sclerosing
hyperplasta of the supporting connective tissues ¥ 25 22 It was only at
the end of the last century that importance began to be attached to
parenchymal degencration.®® At first thus degeneration was merely
regarded as the result of contraction of the proliferating fibrous
tissue,'* 22 but later opimon steadily veered through the stages of
regarding the two processes as concomutant,! t 2 30 40 to the view
that the primary leston affected the liver cells and the fibrosis and
parenchymal regencration were reparatory processes ! 029 %31 3738
This development of 1deas % 15 of more than academic mterest, for
1deas, however abstract, are never without their mnfluence on pracuice.
When 1t was believed that the primary process i chronic liver discase
Ty A i v,

IR Y

rded as secondary to a

csier ha ennnhe

ever, the proliferation of fibrous trssue s r

entertaned It 15, therefore, of the greatest ymportance for chnicians

to be clear as to the precise 1mplicanons of the different pathological

lesions 1n the hiver as, according to the sigmficance attached to each,

so will clintcal research and practice be influenced At first sight it may
T Oy

ot o dha nracant ctaoe

PR n .

the dramatic advances m other fields have been the resule of direct

observations on patients or the development of tests of orgamc func-
. H PR

...... A
for regencration. As a result of these two attnibutes, lesions oL s
substance remam chmically latent unul, the reserve being exhausted,
lness suddenly appears. By that time the chance of arrest, let alone
prevention, has largely vanished and the chmeian is more often than
ot condemned to stand helplessly by, or at best, simply to palliate the
relentless progress. This state of affairs will conunue to exist until we
clearly recognize the antecedent states of termunal hver damage: but
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towasds the edges of the arees affceted where isolated, and irregulacly
dustributed, clamps may survive, The jusufication for dstnguishing
berween these two forms hies i the difftrent course purswed by each,
Zonal necrosts 15 the form produced by hwer poisons under ordenacy
P ! cond fes m human discase,
however, rematned unsuspecred nnml recently? 1947 4 After smgle
attacks recovery ocenrs with t speed and comph
1f an stuemal s gaven a subcutsneaus syection of carbon tetachlonde,
thent, a zonal necrows, centerfobular ain disenbuuon, occurs m every
lobule throughout the liver 7 and, of the dose 15 farge, thisnecrosis may
be of such extent that only a thm cuff of parenchymal cells survive
around each portal wact. F¥er withm 2 formught the necronie cells
have been removed, the sucvwving parcuchymal cells have regenerated
and no trace of fiver damage remans? Zxrsn 16 1n marked contrast to
the sequence of events followmg massive hepatic necrosts This lesion
duffers from zona} mecross not anly 1 uts dustrbunon withm the lobule
e adsa s dwthunon theauph the bver Whule zanal necrans
affects every lobule to approxumately the same extent, masave necross,
when wsufficient to cause speedy g’czth, 1s finuted to particulae areas
whuch are separated by large tracts of apparently normal bver § Areas
once 3fected by massive necrovs never tetarn to notmsl. “Bibrous
tissue develops at the affected sizes and the final resuft 15 a distorted argan
m which darly distributed scars cus up Ity normal frver
nissue.
‘The broad rezsoms for the dsfferent resubs of these two amatomuacal
forms of necrows are not far to seck  Although 1 a severe zonal
secrows, far more parenchymal uissue may be killed than m man:
massive necroses, yet m zonal necrosis 2 nm of parenchymal el
survives sn each Jobule This serves o donble purpose §t provides
2 source from which new parenchymal cells can regenerate, 1t holds
open the recubn framework of the lobule, the Gutterfasern, as an
aceurate scaffolding upon which the lobule can be rebwlt (Fig 3).
In mawmive necrosis 50 suck nm of parenchyma sarvives. In those
lobules where all the cells are dead there 15 nuthing enbier to prevent
collapse of the retictum (Fig 4} or from whuch new patenchyma can

$ It canmot be 100 strongly smusted upon that (he terms zonaf and massive 2pply only 10
i sace of afrs i e ddugd Loer JOWGle s eovey o AEhCAOn 4 01 1hE SHERT of
the lesion an the fivee a5 3 whole This point 1s of purticubis imponance 10 espedt of

necst

Jarge ates of liver aze atected, but 1n the mare frequent, bt fess well rece
salied subacuts hepants onfy 3 frw ldnulcs are affected in each sceack  Nevertheless, wheehier

the Jenag 45 widespread or ocalized, the lesions 1 the lobules affzcted are exarrly the seme and
Sead 10 the same sequelse
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4 IRV AT M S T M WP ]

Fic 1—Centnlobular Zonal Hepatic Necross Rat,Subcutaneous njection of
carbon tetrachlonide 005 ¢ /100 g Necrosis 15 hmited to the centrlabulat zone
1 adE X 72

i
FeNcIC

Lty

Bl Te e

fia 2-Masave Hepaue Necross, Rat. Low protein dict. Al the parenchyraal
cells throuphaut the Tver are dead The blood vesels and bile ducts survve
HoandE. x 72

0 st oStk 2%

St R e
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be regenerated. In those where solated chumps of cells surviee, pactal
collapse of she reticulin scaffoldmg occury, sa that the only course open
to the surviving hiver cells 13 concentnc hyperplasia with the formation
of nodules of parenchymal tssue devord of lobular pactern {Fig. 27).

The anatomical form of the necrosis thas determining the course of
cvents, it 1s desirable to know if the form of mjury can be refated 1o irs
cause, I 18 speedily apparent that no accurste correlation exsts, Thus
a symple zonal nectoms 1 commenty found 1n safective hepatity 14170
1 heare fafare, and afser exposure ta numerous posons of which the
W, 1 hvd aee wypical pless# 34 % But, on
occanons, these may lead to 3 masstve nacrosis2® Similarly inrerruption
of the arternal blood supply,” powomng with substances such as tri-
nutvoluene @ and dicts deficient in protem# 3" may all give tise to
the same massive 1) pe of necrosis. But ischaema can abso give nise to
a zonal lesion, A broad, but nat mvansble, wndency <an be seen
for onc type of necross 1o occur under certam conditions; but sdenuical
exons occur from widely disimdlar causes and disamilar Ievons can
occur fomm what is apparently the same cause.

The very different sequelac of zonal and masave mecross do nat
mean that these two forms of hepatic mury are each the cxpression
of 2 different pathological mechanssm. “In certamn tnstances, at lease,
the difference 15 sumply one of degree. Thus, when carbon terachionde
1 mhaled, ingested, or myected subcutancously, the extent of the
resultng cenmilobulaz necrosss 13, wathm g, related to the dosage.

tugher intrahepanc concentravions are reached by injecung che
posson directly snto the portal vein, % massive type of necroms with
subsequent scamng, esulie’® Different hepatic posans vary m virg.
lence. Carbon tetrachlonde 15 one of the weaker and, by natural
roures, produces only a zonal necrosis. The toxan of Amamea Phal-
lordes, on the other hand, 1 so powerful that 1 most lobules every
parenchymal cell ss kalfed, and 1t 1s only after careful search, and finding
portal wracts surrounded by cuffs of pasenchymal cells, due dhe narure
of the Jesion 18 revealed as an extreme degree of centridobular necro-
55345 Survivors of single sttatks of carbon reachlonde posoning
recavey completely, sucvivars of posoning by Amansta Planfoides
may develop a fibrosis of the Iiver® In these cases massive ecrogs
15 clearly the resul of the stronger action of a cause whech, when
actung weakly, produces only zonal necross Nevertheless, despite thus,
che sequelae are quite different according as to whether the leston
remains zonal or progresses 1o the massive type

The general :t from these d

15 clear . the con-
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Fic 3—Centnlobular zonal necrosts  Reticulin statm showing presers ation of normal
rencahn framework of the lobule Note the distance wbich normally separates
the portal trace (upper left) from the hepatic vein (lower righy) Rat
wnjection of carbon tetrachloride 0 lcc/100g  Lawdlaw's reaculin stam
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supply 1 muace®® lechyml regenerauen 1 thus dependent upon
the mamcenance of an adequate blood-fow to the fwer. Bur there
arc abso factors whuch mterfere with segmeration even when the blood
supply 15 adequate. It is well known that conspicuous regeneration
15 not 2 feature of the hepanc fibroses consequent wpos bilary obstruc-
non. Cameron ¢ showed that transplanss of ver from organs m which
she bile dusts had been hpated, unlike transplants from normal bvers,
faled to &xow. 4 Binry retention appears, therefore, to mmpar the
mtrnsie abnbty of the cell 1o proliferare.

These considerations are clearly relevant to the problems of paren-
chymal regenerasion n fibronc hvers. In such organs the blood sapply
15 often grossty duarranged and the clumps of bile pigment, m the
nodules of cells circumsenbed by Gbross, idscate that the outflow
of bike 15 oburucted from thowe parts of the hver. But the general
rle remams clear. Given an adequate blood supply and 2 free
secretion of bile, reduction m the amount of hepane ‘mssue cvokes
proliferancn of the remaming parenchyma.

Fibrosis after Injury

Fibrosts of the hver may develop after masstve necross, after
repeated attacks of zanal necrosss, following heavy prolonged iy
nfiliracon of the parenchyma, o a3 2 sequel to biliary obstrucuon.
In all save the lawer case, the prumary wyury © to the parenchyma
and, even m the lanter, the mfammatory reaction 1 the poreal waers,

q upon the cholang 18 d wuh sccondary
changes mn the penportat parenchyma. A relationship between payen-
chymal degenetanon and the development of fibrous tssue m the Iner
1s suggested by the work of Cameron and Oakdey.? They showed
that wansplants of normal hver provoked a fibrous teaction 1 the

ding assues, althosgh splants of boded hiver did not, As

occurs w the parenchymal cells of both types of trans-

phane ¢ appears that, on the death of the unboded cells, some substance
1 hberated whuch causes fibrosis so develop.

Hepate fibroses fall mto two anatomucsl types, postpecronc
scarmng and diffige hepane fbross. Post-necrene scarrmg occurs
only after the mastve types of hepauc necroms. At the site of the
feston the dead ¢clls are d; 2 consp i reaction
occurs, the renculin net collapses (Fig. 4) and can be seen samly 1o
mature tnto collagen fibnds It 15, however, noteworthy that the
devclopment of Gbross afier mussve necrasss ts samewhat urdy,
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sequences of hepatic mjury are determined by the anatomucal form of
the lesion, ) - : . o
the differes o
It 15 on thi ., v o :

berween masstve and zonal hepatic necrosis 1s drawn,

Regeneration following Injury

The capacity of the parenchymal cells to proliferate 15 astonushing.
In respect of normal hver tissue 1t has been established that after
removal of 70%, of the lver from a healthy animal, the remnant
grew so that two to three weeks later the amimal agan possessed the
amount of liver substancc appropriate to 1ts sizeA1 462 In zonal
necrosts three-quarters of every lobule may be dead; yet m a fortmight
drl: Liver may have been reconstituted,  And in masstve necrosts similar
. P I R~ A

. K

to probiferate upon the remaming parenchyma, and 1t 15 important
to consider the factors which determine and mfluence ths process.

Proliferation following jury proceeds raprdly untl the mass of
parenchymal tssue approximates to the normal. It then stops. In the
casc of a zonal necrosts the explanation mught well be that prolferation
contmucd untyl the vacant spaces n the reticulin net were filled by new
parenchymal cells. But such an explanation could not apply to the
hypertrophy of the hiver after parnal hep y, or partul
atrophy (Frg. 10) or to the hyperplasia of 1solated groups of cells n
areas atfected by massive necrosis. There a structure 1s produced which
cannot be related to pre-cxisting anatomical considerations  The most
plausible expl of this lled process 1s that the probferation
15 1 the nature of a work hypertrophy regulated by the funcuonal
demands on the liver

Ths prolferation in response to reduction of parenchymal tissue
can only occur under appropriate conditions  Mann ¢ 43 41 45 found
that regeneration does not occur mn partially hepatectommised dogs if
the portal ven is constricted. This 15 1n accord with other work
showng that diversion of the portal blood-flow through an Eck fistula
causes atrophy of the normal ltver 44 % and that Ligation of one of the
two mamn branches of the portal ven leads to atrophy of the lobes 1t
serves and concomitant hypertrophy of the other lPobcs whose blood
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Fic 7—Post-necrouc scarnng  The left half of the section his been previously affected by
massive necross and w now represented by scar ssuc The nght half of the wcnon 15
unaffected, there 13 o excess of fibrous tussue and the portal tracts and hepatic vems are entirely
normal. Rat. Low protemn dict Laidlaw's retsculm st X 25

Fic 8—Diffuse hepavc fibrosss. Eacly stage  Ladlaw's renculin stam  Fine bands of cona
necase ussuc peemete the Iner Lnking wp the portal t13cts and hepauc veins The procest 1s

wnuform 5o that 0o normal portal tracts or hepanc vemns survive  Rat High fat, moderste
protew diet, x 25
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an observation which can perhaps be related to the affected sites being
speedily cleared of degenerating parenchymal cells. {In post-necronc
scarring the fibrosis is limited
to the arcas of previous
necrosis, while those, which
were unaffected, survive un-
altered (Fig. 7). The final
result is an organ cut into
by coarse bands of fibrous
ussue which scparate areas
composed of entrely normal
+ Iver lobules (Fig. 5).
i Daffuse_hepatic fibrosis, 1n
. contrast to post-necrotic
- scarrng, 15 distmguished by
Fic_5—Post-nccronc scarmmg_showing the deep g fine fibrosts throughout
and wrreqular scars sepatanng normal lner ussue
Rat Low protem dict Nacaral sze (The lfe hat  the whole organ so thar
of the nuddle lobe has been cut awsy to show the the liver, mnstead of being
scarning 1n the Icft lobe )
distorted and nodular,
shows a uniform granulanity (Fig 6). : The lesion develops msidiously
and, mn the case of post-mfiltrative diffuse hepatic fibrosts, without
preceding necrosis © T : '
as a thickening of
or central veins. ” T .
other so that eventually, throughout the whole iiver, there develops
a fine fibrous network 1solat-
mg and mtersecting the m-
dividual lobules {Fig. 8).
Every lobule 1s mvolved;
there are no ssolated arcas
where normal lobules sur-
vive mtact; nether normal
portal tracts nor normal
hepatic veins are found once
the lesion 15 established  This
type of hepatic fibrosis 1s
seen after fatty infiltration,
repeated frequent attacks of !
zonal necrosis and following  fic 6—Difuse hepane fibross  The diver 1
bulary obstructon. oy vt i o gy, o of
" The diffuse fibrosis aficr Tligh tr, modersic protem dt. Nacursl st

. e s -
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parts of the organ a5 a whole; but at each post-necronc scarring
mevitably results. Diffusse hepanc fibrosis, on the other hand, 15 essen-

DL R et tithae]
B en
phs sty gt in]

T

T
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Fic 9—Zonal centalobulat necross Portal fract showmg inflammatory reaction
although the parenchyml cells round st are unaffectod by the necross. Rat Sube
cutancous myection of catbon tetrachlonde Haematoxyhn and eosn  x 480

ven T e
- >

PN 1 y .
are separated by mtervals of ten days or a fortmght, smgle attacks of
centrilobular necrosis occur, each clearing completely before the advent
of the next If, however, the mjections are given at shorter mtervals,
diffuse hepanc fibrosss appears  The permanency and development
of thus depends upon the mjections bemg contmued. Stop the mjec-
nons at the first sign of fibrosis and resolution occurs; continue them
unnl the fibrosis 1s well established and then, even on stoppmg the
mjections, the ﬁbrozxs continues to tjevclop until the animal dies.
[ RNy I S B . e ama

provided the sumulus to its production 15 m abeyance *
It thus scems that fibrosis, hike regeneranon, must be mcluded m
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mfiltration, or repeated zonal necrosss, involves both portal tracts and
hepatic vems and there 15, as yet, some disagreement as whether the
process begins m the former or the latter.2” This is not surprising,
as 1t 15 dufficult to distinguish an hepatc vein, around wluch fibrosis
1s occurring, from a portal tract. If, however, the portal tracts are
marked by mjectmng the bile ducts with Indian ink, the distinction can
be miade with certamnty, and 1t then appears that the process may
commence at erther place, but that, shortly, both are mnvolved. But
this distinction can only be made at an early stage for soon rew bile
ducts grow down the newly-formed fibrous bands to the central
vems. It then becomes tmpossible to distinguish these as such for each
nodal point i the network of fibrosis resembles a portal tract.2
To this fact, and not to any srrefutable evidence that the condtion 1s
primanly a leston of the portal tracts, may be attnbuted the tradittonal
designation of the leston as ‘portal’ cnrrhosis.

Now 1t 15 easy to understand the development of fibrosis around the
portal'tracrs when the p?rcnchymnl lesion 15 g.cl"xportal; or nxouild the

A f .

more difficult to understand the fibrous reaction which occurs 1 the
portal tracts when, as m the case of repeated powsoning with carbon
tetrachlonide, the necrosis 1s centnlobular. Recent work, however,
throws some hight on this problem. Gillman® has described 2 fatty
mfiltranion of the liver, prevalent in South Africa, m whichiron pigment
appears 1n the parenchymal cells. In time these degencrate and the
pigment, thus liberated, finds 1ts way to the adjommng portal tracts
where fibrosis develops  Simlarly, m animals,” when centnilobular
necrosts has been produced by carbon tetrachloride a cellular reaction
occurs 1n the portal tracts (Fig. 9) It 15 thus cvident that m some way,
as yet unexplaned, prod of cellular d 1on can pass frovvj
within the hepatic lobule to the portal tracts at ats periphery and pro
voke a fibrous reaction

1 The diffuse hepatic fibrosis following bilary obstructions 15 distin-
guished by the fibrotic process being centred on, and often confined to,
the portal tracts. Even m old standing cases entirely normal hepauc
veins can still be distmguished (Fig. 57). The combmation of 1nflam-
matory reaction 1 the portal tracts and degencration of the periportal
parenchymia adequately explams its pathog, .

1 Post-necrotic scarmng 1s the result of a single attack of acute massive
necrosis. Several such iyuries may oceur at different times in different
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of the spleen. In the past such splenomegalics were considered to be
caused by portal by ension secondary to obstruction to the blood-
fow by the amscm. “While thus factor undoubtedly playsa partin
many, 1t cannot be the sole explanation of every case for there 1s no
accurate corrclation between “‘ amcg: ly and tilc one c‘qulvoul
P € - A

- T .

In man the splenc enlargement takes some months to develop and,
therefore, 15 not seen 1 acute necross, cases of which either die or
tecover m a matter of weeks. It 1s, however, a conspicuous feature in
pauents with a subacute necrosis surviving for more a year,
‘whether the subacute lesion is the sequel to an acute necross or the
result of a contmuing infection such as occurs from a cholangits secon-
dary to bilury obstrucnons In the spleens of these cases hyperplasia
of the renculum occurs and 1t 1s perhaps relevant to note that m many
there 15 also widespread enlargement of lymph glands showmng 2
sumular hyperplasia. McMuchael* first suggested that the spleen might
stand 1n relation to the liver 25 Zmrh g?mds do to ot;hc: structures,

IR DUV DY SOOI .

Sarum ™ who showved that the rencila hyperplasia and the splenic
enlargement, asso‘gmcd with the diffuse hepanc fibrosis following
- RS Y - . 3

system severed

portat hypertension, and a toxic factor, derved from the Egé:ni;;&;g
liver cells, whach canses hyperplasia of reticulam eells.

Injuries consequent upon Degeneration

From a consideration of the damage wrought by zonal and by
massive necross, the conclusion was reached that complete recovery
after a smgle attack of necrosis depends upon the preservation of the
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the category of automatic, non-specsfic reactions of the hver to injury.
The composite picture resulting from these two reactions, fibrosis

Lo L bttt

&

Fic 10— Hypertrophy of the nght lobe of the bver following strophy due to
diffuse hepac fibrosis of the nuddle and left lobes The nght lobe 1s cight times
s large s normal Rabbie 2%, cholesterol, high fat diet

associated wath parenchymal regencration, comprises the hallmarks of
‘asthosts of the hiver”. Tt 1s evident, however, that 1t is m no way 2
charactenstic sesponse to a specifie cause, It is simply the normal
reaction of the lver 1o injury whatever the cause of that mury,

Spl galy as a q of Liver Injury

The assoctation of splenic enlargement and lestons of the hver is
such a common finding as to mene discussion  Disregarding for the
present the simultancous enlargements of the gwo organs due to
mvolvements of ‘thc retieulo~endothelial tissues common to both, and

S I -
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as a medium in which connecuve tissuc fibrils are formed from the
cxuded plasma proteins. Serous inflammation 1s, therefore, regarded
as a major factor m the production of chromic disease of the hiver.
Other workers, however, have not attached the same importance to
the phenomenon, regarding 1t as little more than a simple ocdema s 18
and mdeed, Eppinger himself, despite the stress he lays on the condition,
admus that permanent damage does not occur, unless the reticulin
framework of the lobules 15 also disrupted

The Factors Producing Liver Damage

From the brief survey which has now been muade of the types of
liver myury and their sequelac, the general concluston emcrges that the
outcome of any mjury 1s deternuncd by reactions mherent i the hver
1tself rather than by the nature of the mjurous agent. The types of
chromc liver diseases are thus related, not to their causative agents,
but to the form of the mal myury. Unfortunately, as we have seen,
such it} myuries are not usually charactenistic of the factors causing
them It 15 clearly imposstble, therefore, to classify Iestons of the hiver
on an actiological basis  What 15 possible, however, 15 to classify the
various factors which may mnjure the hver and to indicate the form of
lesion which they commonly produce  From a knowledge of the tran
of events mittated by particular lesions the probable results of exposure
to patticulac myuries can then be nferred  The following classification
of such factors 15 tentatvely suggested -

Vascular Factors
Nutritronal Factors
Metabolic Factors
Noxious Factors
Bihary Factors

In the ensuing chapters the way by which these lead to liver injury,
and the circumstances which determme the type of injury produced,
will be exanmed
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reaculin framework and the survival of a rim of parenchymal cells
m cach lobule. ‘It 15 evident that m acute and transicnt degenerations,
which fall short of cellular death, these conditions are both satisfied
and, as would be cxpected, such lesions do not lead to permanent
changes i the liver structure. But'in chronic degenerations which
exist for many months or ycars, permancnt changes sooner or Tater
appear, a diffuse hepanc fibrosis msudiously develops. Such fibroses
appear after long=standing fatry mfiltration, 1n glycogen discase and
wn those condinions mn which the Kupfer cells, and mu:ﬁy many of the
parenchymal cells, are choked \\'151 substances, such as cholesterol
or phospho-lipoids, wluch are not normally present save in sm
i - PAR A

q upon Focal Infl

)

The generalzations regarding factors which determine whether
complete recovery or permanent damage shall follow hepatic necrosis
are also relevant to a consideration of inflammation m the lver. "In
focal mfl such as parenchymal cells and retieulin
net are destroyed over a wide area at the site of the lesion. Incvitably
a local scar results.? If, however, the foci of mflammation are smaller,
as m the focal necroses of typhoud fever, and neither disrupt the reticuln
nor kill whole lobules of parenchyma then, after subsidence of the
inflammatory process, complete restitution of the normal lobule
occurs. VIn persistent chronic inflammation of the portal tracts arising
from a cholangits, the cells in the pertportal zone are continually being
killed and circumstances arc similar to those m experiments where
frequent attacks of zonal necrosis are produced. Here, however,
another factor probably plays its part; the direct inflammation of the
connectve tissues of the portal tracts. The result is a diffuse type of
hepatic fibrosis.

The general problem of inflammation of the liver cannot be
left, however, without reference to the concept of scrous inflam-
matton evolved by Roessle 47 and developed atlength, and p 1
1n regard to the liver, by Eppinger.® Scrous infl fon 1s envisaged
as a condition m which there 1s mcreased capillary pfrmcabi]u;’y.
SRR T w e L A al
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THE VASCULAR FACTOR IN LIVER INJURY

AN mvaruable and striking feature of the arculatory arrangements in
vertcbrates 15 that the hiver receives a double_blood suipl , venous
blood through the portal vemn and arterial blood through the hepatie
artery This unusm{’fcaturc ss reproduced so consistently in such widely
diverse species as to suggest that 1t has a special funcrional sigmiftcance.
That 1t has an anatornucal fi 1s evadent. E: of the
normal hver shows that 1t 15 constructed i relation to 1ts vaseular
trecs® 4 # % M Consderanon of the alterstions mn shape and srze
of the diseased organ resulung from local mrterference with s blood
supply, and of the altcrations which occur after birth, when the foetal
gves place to the adult crculation,® seveal clearly that the gross form
of the hver 1s determuned by the arrangement of 1ts vascular supply.
But such alterations 1 gross form zest on changes in nunute structure,
and 1t 15 1n the vascular rcl hups of the hepatic p hyma that
ther explanation must be sought

The classical conception of the liver lobule, put forward by Kiemanst
over a hundred years ago, was bwlt round the centrilobular ven
Later Sabourm ™ a(tcmptcd’ to onentate 1ts arrangement to the bile
3 RSSO S N v v

Adimenstonal view of the lrver obtamned from' transverse sections, and\
that when the liver 15 exammed m bulk the parenchyma is found to be !
atranged, not in Jobular units, but m the form of a continuous wrapping )
to the mterlockmng afferent and efferent vascular trees throughout their
lengths# #  The modern tendency, therefore, 15 to orientate the
arrangement of the hepatic parenchyma, lobule or column, to the
portal tracts and 1n particular to 1ts blood vessels

Tt 15 generally accepted that'mn the normal organ there 1s no drect
connection between the efferent and afferent vessels of the hver. In
every case blood brought to the Liver, whether by artery or by vem,
must traverse the smusoids between the cords of parenchymal cells
beforc reaching the hepattc vems and flowmg out of the organ It 15
sumilarly accepted that blood conveyed by the portal vemn 15 delvered
directly mnto these smusoids, What is not completely agreed 15 the

1

o
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THE VASCULAR FACTOR IN LIVER INJURY 2
supply, which in the space of three months can increase from being
but onc-fifth of the liver to the size of the normal organ. Comparable
PEEN T
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Fic 12

vith ulerans e colins
Well marked cen

“w oo Coronary thrombosis

33 wesks before death At autopsy the night halt of the Twer showed dis ‘nurmeg” changes
of cardiac fuluse, the loft was atrophic _An ergantzng theombus was found i the Jeft branch
of the portl vein Section from the left lobe of the hver  The only surviving parenchymal
cells are round the portal trauts The ver 15 atrophed 13 shown by the mucroscopic field
contaimng tx portal racts when at most 1t should have contained twa or thrce H andE % 65

results occur i the human hiver  Figure 12 shows the effects of a long-

standing thrombosis of the left branch of the portal ven and the

appearance 1s idenical wath that obtamed by Rous and Larimore ™
RURTRN

¢ com A€ ln caimn bagm L JUe LY Baume
' Tt ' cob e wthe

ot oo oo . wough
the falaform lLigament connecting the portal and systematic venous

systems If, as 1s maintained, the Jarge vein 1 the falaform hgament 1s




20 THE LIVER AND ITS DISEASES

destination of the hepatic artery. Ornginally, it was thought * that the
hepatic artery had no direce connection wath the sinusords but broke
up, m the portal tracts, mnto a capillary net, the venous efferents from
which drained into the sinusoids. Later, evidence was found that such
direct connections did exist ™ * and, at present, the general view is
that the hepatic artery 15 distributed 1n both these ways.

OBSTRUCTION OF THE HEPATIC VESSELS

It 15 a constant observation that the hver dies when it 1 totally
deprived of 1ts blood supply, but the effects of obstructing the indi-
vidual hepatic vessels are meonstant, varymg both from specics to
specics and between ammals 1 the same species.  Nevertheless it is
possible, not only to distinguish a broad pattem 1 thesc effects but also
to explam the various discrepancies m the light of the condiions under
which they are produced

Portal Vein

Sudden complete obstruction to the portal flow into the liver leads
within a short space of tume to death from paralysis of, and haemorthage
mto, the mestnes  The uncompheated cffects of total deprivatton of
the portal supply can, therefore, only be studied when obstruction 1
confined to onc of the mamn branches of the portal ven. These effects
wete clearly defined by Soloweff ® n 1875 as atrophy of the paren-
chyma and ‘fibrosis’ 1n the affected part. “No conspicuous necrosis
occurs  Essentially the same results have been obtained by later
workers ¢ 2 % and also by those who have studied dogs in which the
portal mnflow has been reduced by an Eck fistula 09192 The later
work has, however, clarified two further poines.  First, that the so-
called fibrosts 1s not duc to merease of connective tissue but to agglom-
cration of the portal tracts after disappearance of the parenchyma.
Sccond, that although the bulk of parenchyma commonly vamshes
swithout obvious niccross, antecedent changes arc evident mn the cells
and these, as 15 the case i the imfrequent frank necrosis (Fig. 11),%2 are
most marked 1n the centnlobular zone

The cxtent to which the parenchymal atrophy progresses 1 astonish-
g, Thus m the rabbat, three months after occ(usxon of that branch of
the portal vemn supplying two-thueds of the liver, there remains but a
fibrous tag consisung of bile ducts, blood vessels, fibrous fissuc, and 2
few surviving parenchymal cells. And equally remarkable js the hyper-
trophy, occurning in that porsion of the liver with an intact portal
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care to base their observations on animals in which they judged the
collateral circulation was not excesstve, it is clear that a condion,
providmg, for the ci ion of the ot 1o the portal vein,
wras m course of development, and that such circomvention, when
resent, could account for their results and render unsecessary the new
Eypm.hcsls which they put forward.
ese conditions are very relevant ro the interpretation of portal
vascular disease 1 man  There, portal thrombosis usually occurs
secondanly to chrome d of the vessel. This impedes
portal blood-flow and p e develop of collateral vessels
capable af immeduately takang over the flow of bload when thrombosis
obssructs the ongumal channel  As 2 result, the majonty of such cases
show no parenchymal lestons. Such lesions are cmfy found m man in
those tare cases m which acute thrombosts occurs before venous
colfatetals have developed or involves a vessel close to the Liver and
beyond the site at w)uch adequate side channels can anse. In such cases
the results of hgation in anumals are dapheated (Figs. 11 and 12).

Hepatic Artery
The effect of collateral channels in mitgating the hepatic lesions
?roducedrby occlusion 15 of even more importance m relition to

been e

rablished 1n rabbis® 256 04 82 carg 89 33 ynd dogs? 8 The
s a. .t ) SRt

the hver
In man comparable results are only found in cases where sudden
obstruction has accluded a hitherto normal vessel at a site near the hrver.
In the majonty of human cases such condstions do notapply, for chronic
POV T e
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accidental higation of the artery ** % % has occurred to establish that
necrosis follows, .

The diserepancies between the results of higation of the portal vew
1 different species was seen to be, in patt, related to the crepcndcn:c
of the hepatic patenchyma m that particlar species on the portal
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a persistent umbilical vem, then such cases would be comparable to
animals wath Eck fistulac, and the atrophic fibrosis of the Liver may be
the result rather than the cause of the collateral erreulation.

But discrepancies from this general picture of atrophy without
necrosts ti'n oceur :I{ld requre explanation  McMichael ¢ threw
PSR R D W FRRE

mfrcqucntlz does so 1n cats, whose portal blood contains more oxygen.
Aga:m ms ocked a:nsmls the lesions are more severe than in those n
therctore, to be related in the particular antmal, to the normal depen-
dence of the parenchymal cells upon the portal inflow for their oxygen
That adequate collaterals by-passing the site of obstruction would
mingate, or even prevent, a lesion 1s evident and 1t 15 also clear that, as
mvestigators came to realize this pomt and took more care m the
placing of therr hgatures, the number of experiments i which no
hepatic lestons were produced steadily dimmnished Many discrepant
results are explicable on these grounds, but partncular consideration
need only be given to one which, because ats explanation required the
enunciation of a new principle m pathology, deserves speeial attention.
In accordance with gencral expertence Rous and Larimore ™ found
that'after bigation of one branch of the portal vem the hver secved by
that branch atrophted wlile the rest hypertrophied (cf. Fig. 10)
If, however, at the time of Iigation of the portal branch, they also
~hgated the bile ducts to the other Jobes, whose portal blood-flow was
vmnterrupted, hypertrophy did not occur 1n these lobes and the
atrophy, which normally occurs 1n the lobes deprived of portal blood
was etther absent or inconspicuous, They mterpret these results to
mean that thelatrophy, consequent upon local deprivation of portal
blood, 15 conditional upon hypertrophy occurrmg 1n the rest of the
liver.  On examunation of the details of their experiments, however,
a simpler explanation suggests atself. ! Ligation of the bile duct produced
numerous necroses . the affected lobes and resulted in the rapid
development of a ‘biliary arrhosis’. This evidently impeded the
portal circulation, for soon unequivocal signs of portal hypertension
appeared mn the form of f the and the d.
ment of numerous venous collaterals, Although the mvestigators took




THE VASCULAR FACTOR IN LIVER INJURY 5

the centre of the lobuie  As ln:j. however, as the flow of blood
through the Lwver is not reversed, the intravaseufar pressure must

o TSN TG T

Fic 13 Fic 14

Bie $3—Congestive cardiac Gulure “Nutmeg hver’ Mid case, showing degeneration
wonfincd 10 the centre of the obule H and B«

Fic 14— Coneestve <ardiac fufure ‘Notmeg lver” Advanced cive The only surviving,
parcnuhvinal cells arc round the portal tracts, indicating; that survival depends upon provimity
10 the mflowiag blood H and E  x 65

necessanly be hugher m the neighbourhood of the portal tracts, where
the cells are healthy, than 1n the centse of the lobule, where the cells
are dymg. These consid bring the pt affer obstruc-
tion to the outflow of blood from the liver mto line with those observed
after the restuction of the mffow  Obstruction to the outflow scems to !
fxg‘:iluu 13 effects stmply by impeding the inflow of blood mto the
0] e

The final consequences of such obstruction are those which would be
anticspated from the anatomical form of the mtal lesion  The com-
monest resule 15 a diffuse hepatie_fibrosis which 15 1 no way extraor-
dimary save that there 15 a tendency for the fibrosss round the central
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blood for 1ts oxygen supply. Investigation of the results of portal
ligatton, 1n relation to those of higation of the hepatic artery in the same
species, shows that some animals rely more on the portal blood for
oxygen, others on the arterial blood.## In those whiclf rely mainly on
the latter, ligation of the vemn has little, but ligauon of the artery
a profound cffect. Tlus reciprocal relationship is not only adjusted
differently 1 different species but 15 readjusted 1 the same species
according to the statc of the general circulation. vAs the blood
pressute ﬁlls‘ the liver comes to depend more and more upon its

the artersal inflow, are primarily dependent upon the extent to which
the total blood-flow to the hver 15 curtailed. YThe common destination
of both the arter1al and venous mfows 15 the intralobular circulation,
and when this becomes mnadequate, cither quantitatively or qualita-
tively, a parenchymal leston results. .The extent of this varies with the
severity of the 1schaenua, but, mitnally, 1t 15 centridobular 1n type.

Hepatic Veins

Experimentally, partral obstruction to the outflow of blood from the
Iiver speedily results 1 a centrilobular necrosts of the parenchymal
cells, 1122 81 2 \which 15 followed by a fibrosis of the hver especially
marked round the central vems, = A comparable condition occurs
chmeally m Chiart’s_syndrome® of obliteraung endophlebiis of
the hepatte vens* 458688 In this also the immedrate lesion is a
centrilobulat necrosts and the ultunate lesion hepatic fibrosis. Of more
importance, however, 1s the famibar ‘nutmeg ltver’st which commonly
occurs 1n congestive cardiac failure and n the less frequent condition
of constrictive pericarditss. In these the immediate obstruction to the
outflow from the liver 1s functional rather than structural, being due to
hegh pressure within the inferior vena cava. But the cffects arc the
same. In muld cases Iesions are seen 1 the centre of each hepatic lobule.
Here the hver cells have disapp , or a ing after necro-
sis, ? and the stusoids are widely dilated (‘Fig 13) When the c‘ondltion

f f - ? . o

eeonne frmen tha mavral soncre whanea comes the nutri-
. explain ths
. . . + pressure in
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by Copher and Dack ® who showed, by injecting dye nto the splemc
of superior mesentenc vew, that the currents from these vessels kept
to the left and nght respectively i the portal vem. Asa consequence
of the arrangement, blood from the ntestine passes mamnly up the right
branch of the portal vein to the nght lobes, while that from the spleen
proceeds by the left branch to the left lobes ‘That this 1s a genume
and consistent occurrence and not merely an artefact produced in an
acute cxperiment, 1 shown by the observanion that if the spleen is
xcpcnc&g' myected with carbon tetrachlonide then a hepatic fibross
confined to the left lobes of the organ develops,®

But 1t 15 parvcularly m n}:axd 1o dieretic massive necrosss that these
observatons have proved of value, When rats are given a det com-
plerely deficient an one zespeer, then masave necrosss ultimately
dlcvclofs mthe wh’olc livcr. 1, however, tl}c diet 15 pattally madequare
O S A bt T i Vo

to test this hypothess
Indian 10k was myected '
mio the spleens of nor-
malrats The ik passed
at once to exactly those
patts of the hver com-
monly affected by partial
necrosss (g, vs). lewas
more difficult to demon~
strate that the right labes
recerved blood from the
SUPEI\DY mesenterc vein
for the mk must be
direcly injected into the
vessel and the force of
injection, beng unbuff- P STYSAY ke n ke e 02 er of
cred by any seructure

bke the spleme pulp,

tends to dustuth the

stceam-bnes and throw

the mk to all parts of e to




26 THE LIVER AND ITS DISEASES

veins to be more pronounced than in other types of diffuse fibrosis.A*
Regeneration nodules do occur, but they are not common, and this is
not surprisng m that the lesion 15 essentully due to curtailing the
supply of nutriments to the parenchymal cells. Fibroses due to congestion
are, however, of slow devclopment. Only a mmnority of cases of con-
gestive cardiac failure, with the requisite degree of congestion, survive
long enough for their production. Pauients with constrictive peni-
cardities, however, frequently survive for the necessary time, and in
these fibrosis of the liver 15 a more constant finding.

Thus all the evidence derived from a study of the effects of obstruc-
tion to the various hepatic vessels pomts m one direction; that the
hepatic parenchyma 15 orsentated to, and dependent upon, an inflow of
blood of appropriate composition  The results of mterference with
any one of the vessels 15 determmed by the extent to which, in particu-
lar arcumstances, 1t 1mpaus the mtralobular circulation  The mter-
ference may be compensated exther by the development of collateral
channels or by reciprocal augmentation of the flow from other sources,
but, 1f adequate compensation does not occur, parenchymal degenera-
tton follows. This commences m the centrilobular zone, but in some
cases 1t may extend to become massive i form. TIts ulttmate results
are deternuned, as n other types of necrosts, by the anatomical form it
finally assumes.

LOCAL VARIATIONS IN THE INTRAHEPATIC

CIRCULATION
Exaunatton of masstve necrotic lesions 1n the liver shows that they
T ol a w10 g ofthe
snform
viscus

or overlapping lobe. But this explanation can enly account for 2
munority and n particular 1t fals to account for that predilection of
massive necrosis for the left lobes of the liver which has been observed
m ammals®* (Fig 16) and which was rematked m man long
ago by Rokitansky.™ and has since been confirmed by numerous

observers 103 & (Fig. 45)

Stream-line effects in the portal vein
Glenard ® was the first to suggest that ‘different parts of the liver
receved blood from different regions of the alimentary tract and
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CHANGES IN THE INTERNAL ENVIRONMENT
OF THE PARENCHYMA DUE TO
CIRCULATORY OBSTRUCTION

Anoxia
It has already been remarked that an myariable feature of the circula-
tory arrangement 1n vertebrates 1s that the liver 1s supplied with both
venous and artertal blood and obscrvations have been ated which show
that, m the absence of arterial blood, necrosis rapidly occurs It 1s
cvident, therefore, that an essential factor for the normal metabolism
of patenchymal tissuc 15 supplied by artersal and not by venous blood.
The most obvious difference between the two 1s i respect of oxygen,
artertal blood contaming oxygen not only n greater amounts, but
1L B A4 AN .

A

necrons 1s produced A simular leston has also been observed when the
oxygen supply to the liver 1s dimunished by crrculatory failure.s?

But, anoxia 1s a relative term  If the needs of the ussue arc elevated
then blood with an oxygen saturation, which would suffice under
ordmnary circumstances, may prove quite nadequate  Such 1s the state
m_ hyperthyroidism. Thyroxine mcreases the oxygen requircments
of the liver % and, accordng to some, but not to all, workers, rats
mjected with thyroxine develop centrdobular necrosts even when
Irving in ordinary air 32 3¢ 41 43 Certainly, m such ammals, centrilobular
lestons appear on exposre to shightly reduced oxygen tensions which
are entirely without effect upon ammals not myected with thyroxine
Tn man, hiver lesions are common n hyperthyrotdism 71¢ # 90 In acute
cases these range from centrilobular fatty change, or necrosis, to massive
necrosis of the liver, and chronic cases show the corresponding sequelae
of diffuse hepatic fibrosis and nodular hyperplasia. It would be rash,
however, to conclude that the human lestons were entirely the result

of relative anoxta  On the analogy of the experimental results thus
factor probakle alvre cro mart Bese sl vmnctls n e L - i

clevation ¢

may well t
of dietetic necrosis, suggests that a relave deficrency of essential
nutriments may be a factor 1 therr prod Tt 15 clear,

however, that‘oxygen lack, whether due to a deficient supply, as
exposure to low pressures of oxygen or cireulatory fatture, or to
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the hver  But 1t has been done and the distribution of blood from
the small mtestme to the nght lobes confirmed. It 15 thus evident

Fie 16—Partial massine hepauc necross Rats Low protan dict  From Ieft to nght, acute
massine neeross, subacute massive mecrows, postenccrotic scarmng  The lesion 15 confined to
the left lobes of the Jives, spanng those areas whuch recesve blood from the small intestine
Natural aze

that partial, massive, dictetic necrosis develops mn these areas of the
Liver which notmally recerve splemsc blood or, to put 1t another way,
such necrosis does not develop mn those areas recerving blood from the
smallmntestine.  Theinferencessclear. Dieteticnecrosisisadiscaseducto
a nutnifonal deficiency; digestion occurs 1 the small mtestine; 1ts
products are carried n the blood of the superior mesenteric vemn which
supplics the nght lobes of the hver. When the diet 15 adequate, the
amount of the essential nutrient 1n the portal blood 1s high and sufficient
escapes through the Liver to reach the arternal blood and so nounsh
the left lobes, When, however, the diet 15 partly deficient most of
the nutriment 1s removed by the right lobes, mnadequate amounts
get through to the left, and ulumately massive necrosts develops
there.

It 15, perhaps, of significance that'no such differences m distributton
of the hepanc artensal flow have been demonstrated. The partial dis-
soctation of the liver nto two vascular territories seems to be mainly
confined to the portal system, and m that system 1t 15 evident that local
anatomical factors, and external agents, such as pressure, produce
alterations m arculation of potential sigmficance
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blood. Such a factor, presumably, 15 supplied in the terrtory dramed
by the portal vemn It mught well be 2 product of digestion.

Severe and mild deprivations

The foregoing considerations have tended to selate acute necrosis
to anoxu and slow atrophy to deficiency of other nutriments, It
would not, however, be justifiable to conclude that this is nvartably
the case. Dietary deficiencies are associated with hepanc necroses as
severe as those due to anoxia,?® ¢ and 1t 15 at least possible that mmor
degrees of oxygen deficiency may lead to atrophy. The difference
seems to be principally one of degree, sudden and severe deficiency of
erther factor resultmg 1n an acute degeneration, necrosis; prolonged
but less severe restriction 1n atrophy. Circulatory disturbances, how-
ever, more readily produce acute anoxia than acute nutriional defi-
ciency, for the p 1 1 diately dependent for 1ts oxygen
upon the arculating blood while 1t contains within tself reserves of
food which can sustamn 1t during acute 1schaemta,

DERANGEMENTS OF THE CIRCULATION IN
THE DISEASED LIVER AND THEIR

CONSEQUENCES
The prese—-~-~ IR X B | 1 B .
supphies of ¢
The occurre

that deficiency of an essential nutrient may exust only in one part of the
Liver, and the relationshup of that lesion to the distnbution of the 1n-
flowng blood indicates that differences n the circulation withm the
Liver may lead to grave local damage. Such local differences frequently
arise 1n dxsease‘and, 1f they occur with any consistency m a particular
et At e aha Pt A b

Menee el one -]

s GubanS i, as e WWILPOMLOIL UL LG DIOOG ditters m
different parts of the mtrahepanc circulation, the site of the circulatory
disturbances can often be inferred, Clearly, however, such mferences
are only possible when the blood flowing to the hver 1s normal i com-
position  If 1t 1s impovenshed n any respect, lesions may arise without
3ny disturd £ the antrahep 1

disturbances as would ordmanly have no effect.

or from such munor
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mereased demands by the liver parenchyma leads to necrosis of the ltver
which 1s centrilobular m type.
The question now arises as to whether the amount or tension of
LI BN [P | M AT .

JRSRONINI K I o I el R

failure, hepatic necrosis has not been remarked. On the other hand
exposure of animals to tenstons less than one-third of that i ai has
produced hepatic lesions although the amount of exygen 1 the blood
of such 3!11]]1‘115 15 far grcatcr [hﬂ.ﬂ 1 many anaemic pcrsons. Agam.
1f the amount of available oxygen m the blood flowmg into the liver
were the essenttal factor, then 1t would be expected that the hiver would
remove approxunately the same amount of oxygen whatever the
Ievel of oxygen saturation m the inflowing blood.” If, however, the
mmportant factor were the tension of oxygen in the blood then the
amount removed should be proportional to the parucular tenston.
McMichael’s ® results support the latter supposstion. It appears, therc-
fore, that*an essentral function of the blood supply to the liver 1s to
provide oxygen for the parenchymal cells at a sufficrently high tenston.
The portal blood being partly reduced, the necessity for providing an
artertal mflow to augtent tts oxygen tenston 15 apparent. The teason
for the existence of a hepatic artery 15 thus comprehensible.

Deprivation of Components of the Portal Blood

 When the oxygen supply of the hver 1s adequate, sudden and com-
lete dcpnvmg o e T e e o A ab

Ecp:mc parenchy

affected (Fig 12)

A hugh oxygen

to the part was .

chymal tissue. IF this were so, however, exposure of animals to atno-
sphercs of purc oxygen should produce liver lesions. And 1t does not,
Under ordmary errcumstances the portal blood supples 60%, to 80%,

of the total oxygen requrements of the hver.® Deprivation of such
amounts of oxygen, while insuffictent to cause acute necrosts, might
lead to chronic atrophy of the parenchyma But in this case the
parenchyma should not almost completely disappear, for the 209, to
40%, of the total oxygen requirements supplied by the hepatic artery
should ensure the survival of a considerable proportion. It seems,
therefore, probable that portal blood contams some factor essential

for the nutrition of the parenchymal tissue which 15 absent from arterial



.
THE VASCULAR FACTOR. IN LIVER INJURY

P T Y T
Fic 17—Confluent centnlobulr zonal nccrosis Rat Subcutaneous e
tion of carbon tetrachloride, 0 2.¢ ¢ /100 g body weight The surmving cells
are those 1n provimity to the portal wacts and the zone of survival extends
for an equal distance from the fract even when, a5 1 this case, che shape of
the Latter 1 srregular (cf Fig 1) HoandE  x 722

Fic 18—Penportal gonal nccrosss Rat Subcutsneons wmyection of the
endotoxin of Proteus vulganis Note the widely dilated sinusoids and hepauc
vew HandE x 72
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Centrilobular and Periportal Zonal Necrosis

One of the most puzzling obscrvations mn pathology is the cent
Iobular nccrosis which follows subcutancous injection of moderate
doses of carbon tetrachlonide. It 1s known that the liver rapidly absorbs
this sabstance from the blood,®® yet those cells which are necessanly
exposed to 1t 1n the hughest concentration, the periportal cells, survive
while those loss exposed to 1ts action, the centrilobular cells, become
necrotic (Fig 1). When, however, large doscs are gtven, a significant
extension of the lesion may be observed. The necronc areas are no
longer confined to the centrilobular regton but have joined together
to ssolate the poreal tracts, round cach of which survives a2 cuff of
parenchyma of umform thuckness, accuratcly moulding the 1rregu-
larities n shape of the particular tract (Fig 17). It is cvident that the
necrosis has only occurred 1n those cells which are distant from the
portal tracts, an obscrvation which suggests that survival 1s dependent
upon proxanuty to the lobular blood supply. It would be expected,
therefore, that the necrotic lesion would be more severe 1n ammals
whose blood has been depleted of those substances on whach the paren-
chyma 15 dependent  And 1t has been found, after myection of carbon
tetrachlorde, that rats exposed to low oxygen tenstons show far more
severe lestons than the control antmals n air.$** Comparable results have
been observed after admumstration of divinyl ether and chloroform,
and 1t has further been shown that the centrilobular necrosts normally
produced by these substances 1s mutigated by concurrent admunstra-
tion of oxygen.*? OF sinular import 1s the obscrvation that thyroxine,
which ncreases the demands for oxygen, mereases the severity of the
hepatic lesion due to chloroform.# 0 [t 15 therefore evident that the
oxygen supply to the lobule is an important factor in the production
and localizanon of the necrosis duc to the chlormated hydrocarbons.
There are two_possible explanations of this* either oxygen 1s necessary
for detoxicatton of the pouson, or_the observed necross is the result,
not of direct toxic action, but of deprivarion of oxygen. Such a depri-
vation mught well be the result of ischacrma and there 15 good
experimental evidence that exposure to the chlormated hydrocarbons
15 followed by marked restnction of the mtralobular cireulatton.

Observing the rat’s hver directly by ransmitted hght Locffler and
Nordmann ** found that, some hours after admunsstration of chloro-
form the wmtralobular snusords were greatly narrowed. This they
attributed to 2 reflex constriction  Using a simalar technique Wakm
and Mann  observed that the smusoids were practically oblterated -
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greadly tedu ameter,

o e o “19tbrmly involves the wholc organ In the gross

ae not visble, the LaCCTOSIS ATC shzrg\y desmarcated from the healthy liver

the porl and have a general predilection for the left lobes of the organ

(Fig- 16) Mucroscopically the demarcation may be sharp so that there
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* erght hours after exposure to carbon tetrachlonde vapour. At the same
tme the liver cells were grossly swollen  Direet evidence (Pig. 19)
that the mtralobular circulation 1s ded under such
has been obtained by Glynn and Humsworth * and morc recently by
Andrews*

Carbon tetrachloride 15 mjected subcutancously mto rats and, at
intervals afterwards, a fine, filtered suspension of Indian mk is mjected
mto the spleen The myection passes into the liver and, n the normal
ammal, fills the mtralobular sinusords, the portal vessels, and the
hepatic vens, Two hours after mjecnion of carbon tetrachloride,
before centrilobular necrosis has appeared, the parenchymal cells are so
swollen that the ik 15 excluded from, or penetrates only weakly mto,
the central zone of the lobules while 1t densely infiltrates the vessels in
the porral tracts and the peripheral parts of the mtralobular sinusords.
Aficr degencrative changes have appeared wm the centrlobular cells
the exclusion of the myection from the central zones 1s even more
pronounced * (Fig 19). Centrilobular necrosis does not appear,
however, unul some twelve hours after admustration of the carbon
tetrachlonde and some eght hours after the siusords have become
narrowed Eight houts 15 the period of tme required, after hgation
of the hepatic artery, for the development of those lustologteal changes
we recognize as necrosts  Further,‘anoxia produces vaggolation in the
hepatic parenchymal cells provided that the intralobular circulation 1
not entirely arrested.® Morphologically rdentical vacuolation of the
centrilobular cells 1s the first sign of degeneration m carbon teera-
chloride poisoning ;

Tt thus appears that the centrilobular neerosss, after systemic injection
of small doses of the chlormated hydrocarbons, 1s due to 1schaemu
of the centrilobular cells, and perhaps to oxygen lack i pamc_ular.
Under other conditions, however, deficiency of nutriments may be the
operative factor  But the sequence of events 15 the same m all. While
large doses of a noxwous factor introduced mnto the portal system
produce dlr:‘:ct necrosis, smaller floscs or those given into d:c syst([:'x_xﬂc

Tobule 1t has been largely depleted of those substances necessary to the
parenchyma. Necrosis of the centrilobular cells then occurs. Further
evidence bearing on thus point is provided by studies on porsoning by
allyl formate or the endotoxin of Proteus vulgaris, These substances
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cause peniportal necrosts, the central parenchyma remaining apparently
normal. ®®* The problem 15 to explan the survival ots the central
cells, for the periportal necrosts scems explicable on the basis of direct
toxic acuon. The first effect following their injection is wide dilata-
tion of the smusords (Fig. 18). At no tume are thesc compressed by
swollen patenchymal eells.  The circulaton through the lobule appears
free. That 1t actually 15 50 15 shown by mnjecting a weak solutton of
allyl formate and later Indian mk, mto the spleen. The mk pours
through the affected parts of the Iiver mstead of avoiding them as after
asimilar or subcutaneous mjection of carbon tetrachlonide.®* The blood
supply to the central cells 1s ummpeded. They do not, therefore,
become necrotic

Centrilobular necrosis occurs i the majority of the common
diseascs of the Liver. It 1s seen after porsoning with many synthetic and
naturally occurning substances,® 22 2 xt 15 the typical leston 1n nfective
hepatitis and homologous sertm jaundice 7% (Fig 43). In each case
the lestons are idenuical. 1t 15 suggested thnt,lundcr ordmary circum-
stances, the leston dircctly due to the particular pathogenic agent 1,
not necrosts, but swelling of the parenchymal cells; and that ths so
impedes the mtralobular airculanion as to cureall the blood supply. to
the parenchyma most distant from the mflow of blood  The resultis 2
centrilobular necrosis.t Such a view would explamn the occurrence of
an 1dentical leston m mfAammation of the bver from many different
causes and, as will be seen later, will also explan varous complica-
tions which arc prone to supervene mn all.

Focal and Midzonal Necrosis

Focal necroses occur m the nudzonal region and may extend round
half to two-thurds of thus zone, though not so asto formacomplete ring.
;periﬂ‘ff of common occurrence m autopsy matersal from hu}:mn
large doses” 81¢ particularly apt to occur if the final stages of JII.rllcss ave
produce direct nc&tltmucd low blood pressure and poor genera aﬂrl ;;
system, reaching the LveS limited to a few lobules and can Esu );1 be
of the ’Pﬂrcnchymz Thus ¢f) tract. Their distribution can be un ﬁl
that by the time the slowly pcrcofh° so-called central vemn 1s actu: ){
Y R R P BT . v evoplied from ong portd

allyl formate or the endotoxin of Proteus vulgaris. These substances’



THE VASCULAR FACTOR IN LIVER INJURY 3

tract, and that blood from several adjoining portal tracts drains into
each central vem, The local lesions thus occur towards the pcn‘Phery
of a parncular arculatory termtory, where the effects of a faling
arculation would be most felr. The survival of the cells round the
central vein can be attnibuted to their derving nounshment from blood
draming into that vein from adjoining, portal tracts 1

Midzonal |_necrosss, n the sense of' a c'amplczcl nng of necrosts

e enda

of the leston  After consulting numerous pathologusts, both 1n Europe
and Amenca, I have only been able to see a few speamens for which
any clam could be made that they showed a complete midzonal
necrosis In all save one the midzonal appearance was scen only in a
few lobules 1n the section, the remainder showing varying degrees of
wncomplete mudzonal focal necrosis. In a single section, found for me
by Professor Amold Ruch of Balumore, the leston scemed to affect all
Yobules It 15 apparent, therefore, that a precise nudzonal necrosss, 1f 1t
exasts, and 15 not esther an artefact dependent upon vagaries i cutting
the scction or a transient, ntermeduate stage 1 a more extensive
Lcsmn, oceurs with extreme ranty. Such a lesion could be produced
S et f [ o

were now deprived of therr blood supply.

Massive Hepatic Necrosis

Massive hepatic necrosis 1s also explicabl
Thie loctan 1e nf mua bmde O,

a arculatory basts
ey

pronounced swelling of the parenchyma 1n zonal necrosis pmd.uccd a
more nearly complete arrest of the Jobular arcul But the
AN . -

zonal lesion which uniformly involves the whole organ In the gross
the areas of necrosis are sharply demarcated from the healthy lver
ussuc and have 2 general predilection for the left lobes of the organ
(F1g. 16). Microscopically the demarcatton may be sharp so that there
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15 a prease division between necrotic and hving tissue (Fig. 20) In
other cases the necrotic area may be bordered by a zone, one or two

=
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> 28 T

S
PN
(AR

Fomom e : - sharp hine of demarcanon
. of the section all the paren~
. . Rat  Low proteun dict

lobules deep, where only part of the lobules are damaged. The
appearances n this border-line zone are most confusing. Sometimes
the mtralobular leston 15 mamnly around the central vemn, sometumes
haemorrhages occur round the portal tracts, and at others both types of
distnbution may be found. But mn the majonty the distnbunon 1 so
uregular as to be unclassifiable. There are, thercfore, many objections
to accepting such massive necrosis as a ssmple exaggeration of a zonal
necrosis.  Nevertheless its pecularities are explicable on the basis of
arculatory disturbances.

The predilection of dictenic, massive, hepatic necrosis for the left
lobes has already been explamed by the different blood supply of these
lobes. If Indian mnk s injected mto the spleen of a living ammal and
1ts appearance in the Liver closely watched, it will be found that the
ijection appears netther simultaneously, nor in uniform concentration,
throughout the whole of the left lobes. In certain areas 1t appears
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quickly and the injection is mtense; in others its appeatance is delayed
and the injection weak (Fig. 21). There 15 some constancy about

Fic 21—Showing the irregular distnbuuon of the arculaon 1n the
normal Liver and the corresponding arregular distnbution of masve
necross Rats Left hepanc lobes Natural size

Lefi—Normal ammal afeer mjection of 02 ¢ ¢ Indian ink 1nto the

Right—Parnat masmve hepane necrom Low protem diet

distnibution, Areas normally pressed upon by an adjoinmg viscus or
lobe of the liver, and the borders and lower part of the left lobes, take
the injection weakly. It seems that the arculation, even within the
same lobe of the Liver 15 not umform. Certamn areas are well supplicd;
others relatively poorly. JA peculanty of dietetic massive necrosis
15 that, unkke the zonal necroses, which develop i hours or days, 1t
requires weeks of exposure to the necessary conditions before 1t
develops Presumably dunng the long latent pertod the parncular state
of deficiency necessary for the development of the lesion, 1s slowly
beng reached mn the liver; but 1t is not unnl the deficency reaches a
certam level that necrosis appears. It then appears suddenly. Such a
state of nutritional deficiency would develop first in areas where the
CIIC“‘AHOH 15 t:laﬂ""‘ AAAAA Lot Jam e £t 21
subject to shght, .
has already been . .
impede the blood supply, and continued over several wecks this may
have significant effects

But these consideratons do not explun why the necrosss 1 massive
1 form, »f not at 1ts mception, at least from a very early stage. The
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explanation 15 indicated by the earliest stage of the lesion. At first sight

the leston appears to be Kmxtcd to the periportal zone with pools of

blood found every portal tract (Fig. 224). But on closer examination
EEEEN N R | 1Ton Al P . A

M RSN
are
no
. - - . . e~ [ R

As a result blood 1s dammed back m the vessels of the portal tract and
at the entry to the smusoids, The distension of these latter with blood
gwes the superfical appearance of penportal haemorrhage. The
mevitable resule of such a complete arrest of the ntralobular circula-
uon 1s death of all the parenchymal cells withm the lobule. The
variations 1n dsstributton of the necrosis in the borderlme zonc are
exphicable by differences m the degree of parenchymal swelling
m adjoming lobules whose vascular connections are mot entirely
separate.

Ths explanation of the production of thus type of massive necrosis
15 companble with our knowledge of the gffects of anoxia on the
hepatic parenchyma It has been shown that anoxia produces paren-
chymal vacuolation only if some degree of intralobular circulauon 1s
mantamed * This finding has been adduced to support the explana-
uon of centrilobular vacuolation, and subsequent necrosss, which 1s
such a conspicuous featurc of carbon tctradﬂonde porsonmg, where
the mtealobular circulatton 15 believed to be only mpeded. With
complete arrest of that circulation, such as 1s postulated to occur n
the parts affected by dietetic, massive, necrosss, death of the paren-
chyma wathout vacuolation would, therefore, be expected, This 1s
actually what 1s observed

Infiltrations of the Liver

A sunilar, but much nmulder, disturbance of intralobular circulation,
exsts i livers which are heavily infiltrated wath such substances as fat.
Microscopic exammnation shows the parenchymal cells, and m some
cases the Kupfer cells, grossly d i an pressing the id.
Injection of organs m which the infiltration 15 unequally ditnbuted
shows that the Indian ik penetrates less easly mto the smusoids of
lobules, which are heavily mfiltrated, than into those on which the
infiltration 1s light (Fag. 23). Extenswve necroses, however, are seldom
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seen under these conditions and 1t scems Iikely that the obstruction to
the intralobular circul 15 insuffi for this purpose. But more
chronte types of degencranion, leading to quict disintegration, are
present and are usually first scen round the central vemn. It 1s not sug-
gested that all degencration 1n these condimons 1s entrely due to the

latory imp The actual mfiltration of the cytoplasm may
1tself be deleterious. But the circvlatory disturbance at least contributes
to the degeneration of the hepatic parenchyma mn the centrlobular
zone and this, 1f continued, will lead 1y to the develop of
diffusc hepatic fibrosis.

Fibrosis

The classical rescarches of Herrck® and McIndoc ® have
4 d that gross di of the lation oceurs in fibrotic
Iivers. Not only 1s there a reduction 1n the total vascular bed but the
normal relationshups between the different vascular trces are greatly
disarranged *As the lobules are destroyed the hepanc vemns come mto
closer relationshap to, and finally are incorporated in, the portal tracts
so that much of the inflowing blood 15 shore-circuted past the paren-
chyma. Ulumately the blood vessels are almost confined to the fibrous
tissue and are progressively obliterated as thus develops into an avascular
scar. The development of these alterations of the hepatic circulation
has been demonstrated by means of X-ray photographs taken after
ntracardiac mjections of thorivm dioxide mto animals with hepatic
fibrosss due to butter yellow. With such a techmque the normal
liver appears as a homogeneous shadow, the thorum dioxide beng
uniformly distrsbuted throughout the lobular sinusoids  After fibrosis
has developed, however, the hver appears as a collecuion of nng
shadows and the thorium 15 confined, almost entirely, to vessels mn the
bands of fibrous tissue.8 But such intrahepatic alterations m ciccula-
t1on are not the only oncs occurring under these conditions  Outside
the fibrotic liver collateral vessels develop and carry much of the
portal blood past the ergan

As a tesult of these changes the parenchymal cells become lasgely
depnived of their supply of portal blood and are ultimately nourished
almost entirely by the hepanc artery.®? The situation m hepatic fibrosis
thus bears bl to that after ob to a branch of the
portal vem. The cffects on the hepanc parenchyma are also simlar.
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Chromic degeneration leading to atrophy occurs in parts poorly
supplied with blood, hyperplasia in the pares where the flow is free.
But steadily the amount of fibrous tissue increases and, as this by 1ts
contraction constricts more and more vessels, arcas of parenchyma
hitherto so well supplied with blood as to have become hyperplastic,
find their blood supply reduced and in turn degenerate. Thus steadily
the process progresses untl the amount of parenchyma is reduced
below the necessary minimum. Then death occurs.

In the early stages of fibrosis of the liver, this steady sequence is
not established. Experil Iy this has been d d 1n fibrosts
due to butter yellow,®s or carbon tetrachloride, and a distinction has
been drawn between the reversible and irreversible stages of the
conditton ¥ But once the fibrosis has passed a certam stage, even
though the agent that imtiated the leston 1s no longer operauve, the
arculatory derangements appear to be such as to ensure 1ts automarc
and ble further devel Impaired blood supply alone can
determine chronucity; and to this may be attbuted, 1n large part, che
relentless progress, and ultimately hopeless prognosss, in patients wath
chromic fibrotic lesions of the liver

THE RELATIVE IMPORTANCE OF
CIRCULATORY FACTORS IN THE
PATHOGENESIS OF HEPATIC LESIONS

It thus seems that airculatory factors play a large part in determning,
not only the course, but the actual appearance of many hepatic lestons.
Differences m circulation to the different parts of the liver account for
the rregular distbution of certain types of necrosts within the organ
as a whole Disturbance of the blood supply by fibrosis may set in
tram 2 fatally progressive lesion. Swelling of the parenchymal cells
may so mterfere with the intralobular circulation as to produce
damage IMuld swellng, which only shghtly restricts the intralobular
circulation, leading to quict degencration, more marked swelling to 2
centrilobular necrosis; gross swelling, causing complete arrest of the
carculation, to massive necross. Thus, in many abnermal conditions
of the Iver, the lesion which dominates the present state and future
course is due, not to the direct and specific action of the pathogenic
agent which minates the illness, but to a secondary phenomenon
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consequent upon a non—spcaﬁc dcrangcmcnt of the intra-hepatic
arculanon, Assuchitis y a buta

of such mevitability that, for pncucal Purposcs. it can be rcgarded

On occaston the pathogemc agent, clr.hcr because 1t 1s spccmlly vmxlm(
or because 1t 15 present 1n hugh

by its direct action on the parenchyma lcslons of such scv:nty that
death of the cell occurs. In general, however, the primary lesions are
surprisingly mld, being often hittle more than minor degenerations from
which recovery 1s possible. Such occur i many and diverse illnesses

Their mevitable effect 15 a secondary centrilobular lesion whose severity

1s related to the degree of parenchymal swelling produced by the
primary leston
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CHAPTER I

NUTRITIONAL FACTORS IN LIVER INJURY:
EXPERIMENTAL

Tue influence of diet m mitrgating, or exaggerating, lesions of the liver
due to certan poisons has been known for more than thurty years *
but only recently has 1t been realized that abnormal diets themselves
lead to severe hepatic mjury. Looking back 1t 15 possible to see that
clues pointing to the mfAvence of dietary abnormalities were previously
avatlable but, current opimon not being attuned to their sigmficance,
therr import was mussed. As long ago as 1914 Chalatow ¥7 reported
the development of hepatic fibrosts in rabbits given cholesterol m ol
for the purpose of producing atherosclerosss, and this observanon
has been mneidentally noted by several subsequent workers*?  (Figs. 10,
48). But these results, being produced by the admimstration of 3
particular dietary component, i proportions which did not occur m
naturally occurning dicts, were regarded as toxic effects, and as com-
patible wath the prevaling view which attribused hver mijury to the
presence of exogenous and noxious substances. It requircd the
demonstration that liver mjury could be produced by dictary deficiency
for the mportance of detetic factors to be fully apprecated T
demonstration was provided m 1935 by Werchselbaum #
Weichselbaum showed that rats, on a diet low 1n casein, after 2 few
o I A e Rt

attracted hitele attention at the time, but some four years later a sertes of
papers began to appear on the experimental production of ‘cirrhosts of
the liver' 1219 181516230142 43 58's0 ¢ 74 79 80 [y these attention was
directed to the production of fibrotic lestons, but 1t was soon obscrved
that, inconstantly and wrregularly, rats on the drets devased to produce
fibrosis showed lestons simlar 1n appearance to the ‘haemorrhages’

described by Werchselbaum, The true nature of these was then
cnrnmnizad Tor (Cedemy and Caldblass 81 en he amnte necrosts. All save

were simply a

' . Daft, Sebrell

and Lillie#* however, on the basis of experiments showing that
'
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different dietary supplements affected differently the mneidence of
necrosis and of fibrosts, suggested that the two condittons were,
VRO R I [ Tt R R T X I

¥

nelided with dictenc necross and fibrosis and generally regarded as
the mutial and essential lesion 1 the sequence.

Research mnto the causation of dietetic hepatic tjury was inevitably
mfluenced by these views. If all dietenc lesions were regarded as but
stages i a single sequence then 1t was reasonable to scarch far a sigle
causative factor, If, on the other hand, this view was mustaken and
there were acma\lly several kands of dictenc mjury, then such 2 scarch
would lead to jon. Thus ts app ly what happened  The most
drscordant results were recerved and 1t 15 no exaggeration to say that,
at one nme or another, different workers indicted every dietary
comp , save carbohydrate, as the agentso that Bollman,*
wnting 1n 3943, was driven to conclude that the lesion had numerous
causes, In 1944, however, Himsworth and Glynn®* # brought forward
evidente that there were two kinds of expenmental dietetic myury,
one, an aéute massive necrosss, the survivors of which developed post-
necrotic scarning and nodular hyperplasia; the other an msidionsly
developing duffuse hepanc fibrosis A fibrosts of the liver ulumarely
develops from erther injury, but the type differs i each and to only
one 1s necrosis a necessary antccedent. The necrotic sequence 1s re-
lated to deficiency of protein and tocopherol, the diffuse hepatic
fibrosis to fatty infiltration of the liver. This view has been justified
by their producing one lesion independently of the other

THE CLINICAL FEATURES OF THE TWO
TYPES OF DIETETIC INJURY#®

Massive Hepatic Necrosis and its sequelae

‘When rats arc placed on an approprate low protem diet they
continue 1n appatently good health, and may even grow, for some
wecks Then iliness develops. The more deficient the diet the shorter
the latent period before the appearance of illness and the more severe
and sudden 1ts form when 1t appears  Ammals active and well 11 the
morning may be dead m the evening. First, they become quuet and
huddle 1n the comer of the cage, Their temperatare falls, they lose
E
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consciousness, breathing 15 almost mmperceptible, and then the animal
quietly dies Rarely convulsions precede the end,

This climeal course 1s remarkable 1n scveral ways  Furst, there is the
long latent_penod, durng the whole of which the animal, although
exposed to the conditions necessary to produce illness, remamns
apparently healthy Sccond, there 1s the nature of the illness, which
appears without ‘any alteration 1n the environment, without any
wormemssnner and ssreth a coed dmenare oloenle on b semieal son Aabiman o crargs,

. -

1 15

found. Subscquently amino-acids may appear in the unmne, together

with traces of urobxzn and bilirubin, but clinieal jaundice 15 rate n 2
first attack.

If the ammal survives the acute dllness the abnormal constituents
disappear from the unne m a few days. Appetite returns in about a
week and activity becomes normal, But, although the weight may
agan begin to mcrease, it rarely reaches the same level as that of un-
affected antmals of the same age. Subsequently one of three events
may happen. The antmal may continue in far health. Another, and
thus ume fatal attack, of masstve necrosis may supervene, Jaundice,
ascites, pericardral and pleural effusions, and oedema may gradually
develop and the ammal die with the signs of chromc hepatic farlure
and portal hypertension

Diffuse Hepatic Fibrosis

The clinical course of rats developing diffuse hepatic fibrosis 1s very
different  For several months after recetving a diet designed to produce
fatty mfiltration of the Liver the amimals grow stcadily and show no
signs of illness. Growth then ceases and the weigh, after remaining
stationary for two or three months, begins to fall. The fall 15 erranc,
bemng mterrupted by transient gams n weight. It continues for more
months and then, usually, an mntercurrent illness supervenes and at
autopsy diffuse hepatic fibrosis 1s found. This sequence 1s n marked
contrast to that of amimals with dietetic necrosis *The course is -
sidious, there are no episodes of acute illness  The process 1s measured
m months mstead of wecks, and 1t 1s not until the weight has com-
menced to fall that even nucroscopic signs of liver fibrosis can be found
with any certainty.
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Fic_24—The stages of expenimental masmve hepatic necrons produced by a low protem
diet Rats X 1}
A Early acute stage 6-12 hours after Lhe onset of symptoms
B Laterarutc stage Lesion 2448 bours
C. Subacute sage Lesion 3-15 da
D Luvet shrunken and distorted as 2 e of post-necrotec scatring and nodular hyper-
plasia Lesion probably 2 months old
{Glynn and Himsworth, J Path and Bact , 1944, 56, 297)
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PATHOLOGICAL FEATURES OF DIETETIC
LIVER INJURY

Massive Hepatic Necrosis and its sequelae®

The hvers of anmuals killed, widun an hour or so of appeaning 1ll,
ace swollen, gncraﬂy vernubon m colour but spotted on their surface
L SR Ve A

hver. Somc rwelve or twemy-four hours later the appearance has
ahered. The hver 15, n general, pale yellow and spotted on us sutface
with boght red areas. It resembles the hivers from human cases wath
‘acute yellow atrophy’ {Fig. 248). Two or thrce days to a week later
the organ has the dull ycﬁcw appearance of Chcd(i,ar cheese but, on
sts surface, depressed dark-red areas of considerable cxtent (Fig, 23¢)
have now appeared. The appearance 1s that of ‘subacute red atrophy’.
In the course of same wecks the yellow gtves place to nonmal hver
colous, the red arcas disappear and are yeplaced by depressed and
weepular scars {fig, 240}

The sequence of microscopic changes show a simular close corres-
pondence to those seen m human cases of massive hepatc necrosts
in the car}xcs: stage, faugld only wantmalskidled at the fiestsign of stlness,

Wt LWCHLY~LOUE OF L0IEy-cight fours ot the onset of iiness the
classteal prcture of acutc massive hepatic neerosis has developed  fa the
affected areas every parenchymal ecll 15 disintegrating but the Kupfer
cells and the tissues of the porral tracts survive wnscathed (Fig, 258,
Later, at the stage of “subacute red atrophy’ the debris of dead cells
has been removed. The sinusords are didated and engorged with blood
PR T A i e i

P A NP

lobules gradually collapses, brnging nesghbourang portal tracts wnto
pp Lonspi prolifecation of bile ducts occurs The site
of necrosis thus comes to be occopied by an agglomeration of bile
ducts, vessels and fibrous supporung nssues witk, here and there,
small groups of surviving parenchymal cells

The stage of post-necrotic scarnng has now been reached, and as the




Fi6_25—Masave hepanc necrous. H and B > 118 A Rat Low protem det. The bile duc
md blood vessels survme bur alt the parmch\-mll eells are dead. Inflranon with mfammatory &
Man Causation undeterm Lesion at a shightly later stage than A Only

Tew 8exd pasenchyml cells reman Profuse mﬁkl’mwn with histiocytes and neutrophils.
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condstion 1 s commanly confused with other forms of hepaue
fibross, 1t 15 necessary to describe wts characrersstic Featares in some

SERLNTT
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PG Z—Kbasove hepsac necrows Se of fun
HoadE A LR
A Rar Low proton dict  Nodules of pareachymal cells derved by conttie
plasia from solated groups of such colls survevsng the pngmal scute necrosn, are
emubredded ut connectnes tusus o shich are memecos geobferatng bile docs

B M From 2 patent who surved 2} years after # scvere awack of jumdice whids
scceming neoarphenamine

detal, Although maeroscopse exammation may suggest that the Jiver
1 usformly :égccmd 15 d1E2CHE MIAHIVE NECLOSIS, MICTHSCOPIC CHAMTI~
ton shows that st never 15 Lasge areas of relanvely heathy nssue
sorvive benween the aceas of rocrosts wath the sesult that, when post-
necrouie scatrmg gecuts, the fbrosts u rregulutly dutributed theough
the organ {Fig. 5). Ar tus stage bands of vascularmed fibrous tssue,

2 hferaung bile ducts, cut sharply across or
areamscrsbe, ares of hver composed of entwely notmal lobules
(Figs. 7, 34) “Such areas of narmal lobulation are the wmost charac-
wrine feature of postnocrotie scarsmg  They can be recogmuzed
wath certanty by finding wathun them normal portal tracts standung 1
normal refationshap to noemal hepatic veins Wit the passage of time
the compulsion to parenchymal gxyp:rphs:a, which occurs whenever
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the amount of functioning hepatic tissuc has been reduced, begins to
manifest s mfluence, VIt affects not only the areas of normal hver
lobules, but also, and more particularly,” the isolated group of cells
enmeshed i the scars, In the former larger but architecturally normal
lobules are produced. But, because of the absence of a reticubin scaffold-
ng, the 1solated cells i the scars cannot produce liver lobules. The
ony course open to them 15 concentric hyperplasia and the result is
nodules of parenchymal tissuc devord of lobular structure (Fig. 27).
Concurrently with the parenchymal hyperplasta contraction of the
SCAT LIS *» ~mmemiom cnte [ [ Y L. T —
the par

organ -

hyperplasta of the Iiver, or even hepar botryodes. vIn thus type of
hepatic fibross, therefore, there are two types of nodules; those which
are merely masses of parenchymal cells and those contaiming nor:
liver lobules  The former occur 1 other hepatic fibroses; the latter
only m post-necrotic scarring. Careful scarch may be needed to find
thesc, but once normal lobulation has been discovered in a fibrotic|
Tiver, 1t can be stated with confidence that the preceding leston was a
massive hepatic necrosss.

Diffuse Hepatic Fibrosis ¢

Duffuse hepatic fibrosis develops m livers which are the seat of
heavy, prolonged mfiltration and, 1n dsetetic experiments, such infiltra-
tion 15 usually due to neutral fat. For the first few months while the
animal 15 gammng weight, this 15 the only change found (Fig. 284).
Later, special stains reveal a thickening of_the reticulin fibres in the
region of the portal tracts or central vems, “These fibres gradually
extend to link up with cach other so that, soon, there develops, through-

e, - L. I danl and

PRININ s DA N S N

take the stams for fibrous ussue (Fi% 28C)..» Fat diminsshes 1 the
organ so that 1ts colour changes from bright yellow to buff or bronze
.The fibrous tissue contracts and the circumscribed parenchyma prolt-

portal tract or central vein, and 1t 15 no longer possible to distingush the
ongmal portal tracts, even by injecung the biliary system with Indian
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FiG 28—Diffise bepanc fbross (51) Expenmental Rav  High fat, moderate prorein diet
)

Ladlaw s reteobn stam
A Fay b

Compare with big 39
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mk, for bile ducts have grown along the fibrous bands so that, not
only portal vemns and hepatic artertes, but central vems also have now

Fic 20—Diffuse bepanc brous. Expenmmental Rars (1) High fr, moderate proten det

1 matural size - From lefi to right —
Eatly stage The bucr s enlarged and covered umformly with fine geanulations
Intermediate stage The liver 15 covered wath fine granulations, some of which arc under-

) 0
No

therr accompanymg bile ducts Ensnared portions of lobules have hyper-
trophied concentrically to form nodules devord of the normal vascular
pattern, and eccentric atrophy of other lobules has occurred so thatany
remanmgvens are taken up in the surrounding fibroustissue The paren-
chymal cells themselves show less fat but minor degencrative changes
(Fig 28p). The classical picture of “portal curhosts’, or as 1t can more
preasely be termed, diffuse hepatic fibrosss, has mstdiously developed.
The sequence of gross changes 1s shown 1n Fig 29.

In disunguishing this condition from post-necrotic scarring there are
three features that must be stressed. Furst, the development 15 m-
sidious, not sudden. Second, frank necrosts does not occur at an
stage. Third, the process 1s umform and when the leston 1s established,
every lobule 15 affected and no normal lobulation can be found.

THE CHEMICAL PATHOLOGY OF DIETETIC INJURY

Massive Hepatic Necrosis
Livers showmng the acute necrosis are enlarged and, compared with
livers from unaffected animals on the same diet, arc heavier i propor~
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tion to the body weight {Fig. 30)4" They contain no glycogen, 3
decreased proportion of protem, and an mncreased proportion of
water, Inearly lesions

the amount of non- "J
prowin miogen 13 kL

Normat

normal,but m anmals | rese Newress

which have lingered Aade Nectans »

for some days 1t may 209

be mereased, presum- 4

dly a2 resale of 3

antolysis of the necro- E 150 .
tic tissue, Necrouc . .|

Jvers contam no more @ .
fat than normal lvers = ' :
from anymals wking :

the same diet, and no .
corrclation between  *9 -

necross and Gy mfil- o oy

tration can be demon- « .

strated (Fig 31). Par- [ SN S T Y T
ticular importance Liver wt (g}

attaches to thos obser-  Fio 36—~Relation of the weight of normal sats' Lvers, and
aon b Gty L T S e e e sy
infilration has  been.

regarded 15 2 necessary precursor of dietetic necrosis** ‘The increase
0 size and weight of affected Tivers 15 due to ocdema  Such oedema
is confined to the biver It can be accounted for by infiltration of
the organ with 2 fwd contamung, pratewt m the concentration of
approxumately ¢ g/100 c¢c  As a result of such infilrranons the
proten content of the lver as a whole is mereased but, the protem
concentration 1 the oedema Aud bemg less than that in normal
hiver ussue, the concentration of protem i the affecred organ 1
reduced  The water of the oedema flwd 15 apparently derved from
the plasma, for, 1 ty, h occuts. The
source of sts protemn 1s obscure It cannot be eclivlar mfilration, as an
increase of total protewn 1 the hver 1s found before this occurs. It may
be the plasma protems, these bemng concentrated by precyptation m
the ocd otgan Lymphoed: Tom comp of the ntra-
hepatic lymphatics by the swollen p hymal cells may also contn-
bute, Thesc changes in composttion are not charactetistic of necrosts
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for they occur, but to a less extent, n mtinor degenerations such as
cloudy swelling 37 5 s They do, however, occur suddenly. If, when

20y Mean

Normal o
Acute Nec-oms =

OB

Fat g,/100 g. body wt.
o

04

02

6 T6 #6535 40 56 60 76 80
Water £./100g body wt.

Fic 3t—Dictenc, massne, hepaticnecross  Correlation berween

necrons and of ivee water and absence of s betwe,

necrous and Liver it content S D —standard devianon of the

senes  (Humsworth and Glynn, Buadhem ], 1945, 39, 267)
necrosis affects a few of the ammals n a herd on the necrogente dret,
the whole herd 1s killed, the ltvers are found to be either entirely
normal or abnormal 1n composition  Transttronal changes of com-
position are not found  But the abnormal chemical findmgs do not
persist. The hvers of survivors are of normal composition and,
although conspicuously distorted in shape, are chemrcally mdistngussh-
able from those of unaffecred ammals
Diffuse Hepatic Fibrosis %*

‘When antmals are given a diet which produces heavy fary mfiltra—
tion of the liver the concentration of fat 1n that organ rises rapidly
to 2 maximum m the first few weeks and, thereafter, falls gradually
so that when diffuse hepatic fibrosss 15 fully developed the fat content
may be within normal limts. #* Livers which arc the seat of diffuse
fibrosis contam more water and protein, in proportion to the body
weight, than normal livers. But these changes are not characteristic of
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fibross for they occur, although to a lesser degree, with fatty infiltra-
tion long before there 1s any sign of fibrosis. No excess of water and
protemn 15 found until the concentration of fat has risen above 15% of
the wet weight of the hiver. At higher concentrations the excess 1s
roughly proportional to the fat content As fibrosis develops, however,
the excess continutes to tcrease despite the fall in the fat concentranon
From the standpomt of gross chemcal composition, thercfore, livers
1 the pathological seq from fatty mfil to diffise hepatic
fibrosts constitute one smooth sequence of qualtatively simlar, but
quantitatively mereasing, change, and 1t 1s evident that the essential
changes m composition of the organ have been mtiated long before
there 15 any pathological evidence of damage. Evidence has already
been presented that m hvers grossly distended with fat the blood
ds are d It seems T ble to suggest that under
mmilar cond, the tymph are simularly comp d, thus leading

B

$0 a retention of lymph mn the organ which would account for the
observed excess of water and protein, In many pathological processes
chronic lymphoedema forms a basis for the development of fibrosis.

THE PATHOGENESIS OF DIETETIC MASSIVE
HEPATIC NECROSIS

The Dietary Factors Responsible

Rer camn.

v
N

1t 15 not due to excess of fat which, indeed, tends rather to mingate
than to facilate 1ts development The dietary correlation 15 with
cysyme and tocopherol

The role of cystinie was elucidated on rats a diet unsuppl
mented with tocopherol The development of the lesion was, under
se found to be lated with the ntake of protemn;

not the proportion 1 the deet, but the absolute amount eaten each day.®

When casemn 1s the source of protem, an albmo rat of a pure Wistar stram

requites at least 500 mg. datly to prevent the lesion With 200 mg. datly,

generahzed necrosis soon develops, with mtermediate values 1t appeats

more dowly and tha acnng rand + EERECE
T ' (3 . "
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develop rapidly, and amounts as large as 1500 mg. daily are insufficient
to prevent its occurrence.® The most obvious difference between yeast
proten and casetn 15 that the former 15 poor n methjorune; and it was
found that when the yeast dicts were supplemented with 20 to 2t mg.
of methuonine daily, necrosis was pre‘tvcmcd.“” Previously Daft®
e ST B R
experiments with the same object had reporred that methionme
retarded the development of ‘arrhoss’. Unbeknown to esther the
American or English workers, Hock and Fink # n Germany were
working on simular Lines. They also used yeast as their source of pro-
tem, correlated the development of necrosts with the poverty of thiir
- . + | I NSRS I N

the lesion. Ths problem presented particular difficulnies because,
methionne being converted to cystime in the body,™ # 8 and cysting
A 1 PR L}

— eV aiene A€ mashinnian 8 adeimscrration O
8 ne
. me

, .
conserves whatever supplies of methionmne are avallable to the ammal.
By a fortunate observation, however, the solution was found. Using
diets in whach the sole source of mtrogen was supplied by a muxture
of synthetic ammo-2a1ds, 1t was observed that mezruoninc deficiency,
when ample cystne was present, led to the development of 2 macro-
cytic anaemta and hypoprotemaerma but not to necrosis. These lesions
were proventable by even small amounts of methionte, But if cystine
were omtted from thc‘dxct, yet just sufficient methiomne given to

prevent anat . R 1 cmccrrrn nerrosts
developed * P . of
dietetic mas - e,

deficiency of cysune 9%

The relanonslup between dietary massive necrosts and tocopherol
deficiency emerged later. In 1944 Schwarz™ produced necrosis of
this type, i rats, by means of a diet contatning as much as 159 of an
alkali-treated casem, but observed no Jesion when crude caseim was
psed 1n the same amounts. The lesion developing on the special casesn
diet was prevented by supplements of wheat germ and the preventive
factor was later shown to be tocopherol.” At the time these results
swere not generally available, bur Gysrgy™ mdependently produced
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sumlar evidence. hing for the expl of the i y
with which massive necrosss occurred in animals on lus diets, he noted
a relationship becween the incidence of the lesion and the type of fatm
the diet; and later correlated this with the tocopherol content of the fat.
He then showed that the inadence of the lesion on 2 diet deficient
sulphur-contunng amino-acids was decreased by supplements of
tocopherol, :lthoug'b a(;lcquatcl dxc'nry eystme prevented the lesion
PR SRS S T S S A7 SR

to rats aking thewr most effective necrogemic diet—that supplymg
500 mg. of yeast protein daly—prevented the development of massive
hepatic necrosis Next, inquiry among the English workers who had
been unable to produce the leston, elicited the information that they had
added supplements of tocopherol to the yeast protemn dret under the
mpression that mstructions to use such had been madvertently omitted
from the published account. On repeating thewr expenments withour
adding tocapherol typical lestons were obtamed. But this did not
entirely remove the discrepancies beaween the results from different
laboratories. While Himsworth and Lindan still continued to obtam a
100% mortality among their amumals when usmg the yeast diet, few
other workers obtamed more than a 30% mortality and some sull
reported no lesions at all Knowmng that the muscular lesions of
tocopherol deficiency only appeared after long periods of depvaton,
1t seemed possible that, if the pre-experumental diet were nch m this
vitamum, suffictent supplies might be carrzed over mnto the experimental

wmriad en mmmsaca L

tocopherol twice weekly. Atter one hundred and seven days on these
diets the anumals were given the yeast protem diet without tocopherol
The rats which had p ly tecetved the pherol suppl

died 1n an average of one hundred and twenty days (S E. +3°8), those
that had received no such supplements mn sixty-five days (S E. £:8°8)
It 1s known that relatively httle tocopherol 1s provided by the maternal
mlk and that rats do not acqure this vitamn 1 quantity unel they
begin to take ordmary food, some ten daysafter burth. To test the matter
further rats and their litters were gtven the tocopherol-free diet on
the tenth day after birth and the yeast-protem diet on weanmng at the
twenty-thud day. Deaths from massive necrosis occurred with
remarkable rapidity, appearmg on the tenth day and most of the
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anamals being dead by the thirtieth, Tt s thus clear that the state of the
tocopherol reserves at the begmnmng of the experiment 1s of great
mmportance. But, whatever the degree of tocopherol depletion before
the low-cystne diet 15 given, adequate supplements of etther toco-
pherol or cystine will completely protect agamst the development of
massive hepatic necrosts as long as—and for some time after—enther 15
gven

These findings go far to explam the discrepancies berween the results
from different laboratortes  But there are other factors As m all
dietary expermments the age of the ammal 15 of importance, the young
and growing animal beg much more suscepuble. Thus, 1f the cystne
deficient diet 15 given immediately on weaning to rats which have had
access only to a tocopherol-free dict since the tenth day after birth, the
majority will be dead of necrosis before the thurnieth day; 1f 3¢ 15 with-
held until the one hundred and thirtieth day after buth the average
time of death will be sixty-five days Sex also probably plays a part,
muale rats appearing more susceptible than females. Agam, there are
considerable variations in the time taken by different strams of rats to
develop the leston  On the yeast protemn diet, rats from the Glaxo
herd of pure Wistar stran usually develop a severe leston an about
fifty days, rats from an mmpure albmo stram m approximately one
hundred days, while black-hooded rats may survive unharmed, or
show only mild and partial lesions, after two hundred days. These
differences may have a genetical basis but the possibality that they may
depend on factors acquired from carly environment, such as differences
'’ mtestmal flora, has not been disproved. And there 15 always the
possibility of pected diffe between the ostensibly simlar
foods used 1n different laboratories. Professor Paul Gybrgy nforms me
that, although he has no difficulty m producing massive necrosis using
the English yeast which I used, he 15 unable to produce the lesion with
hus stran of Amencan yeast. Both yeasts arc free from tocopherol
and the differences m the amount of sulphur-contammg amno-acids
between them seem altogether too small to account for thrs contrast
n results so that some such possibihty as differences n the casc of
Iiberatton of their anuno-acids on digestion seems to be indscated
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But given ammals of the same stram and age, and food of 1dentical
composttion, 1t 1s now clear that massive hepatic necrosis can readily be
prodiced 1n rats by a diet deficient i cysune and tocopherol; and,
further, that ths lesion can be prevented by supplementing such a diet
with erther cystine or tocopherol.

The Production of Dietetic Massive Necrosis

The fact that massive hepatic necrosis develops in animals recciving
a diet defictent 1n cystne and tocopherol docs not 1 itself prove that
the leston 15 directly attributable to dictary deficiency  The snfluence of
diet on the susceptibility of expenmental amimals to various possons
has long been recogmzed and, as will be shown later, therc 15 good
chinical evidence that malrutnition_increases the liability of human
subjects to severe liver mjury in mfections which cause hepatiis.
It was, thercfore, natural to scarch for a hidden adjuvant to the action
of the nutnitional deficiencies

The nature of the experiments excludes the possibility of exposure
to an extrancous chemical poison Repeated cultures from livers
showing massive necrosis have failed to reveal any bacteral infection
and ‘passage’ experiments, m which a bre1 of affected livers was used
for the first myection, have produced no evidence of mfection by
varuses © Further, groups of rats from different Iitters and housed m
different mstitutions develop the lesion at approximately the same time

A ar wd i e aa

agent 15 concewved 1t must be one which 15 normally harboured by
many ammals but which only produces pathogenic effects when
cystine and tocopherol are deficient

There 15, however, another possibility, a toxig factor might be pro-
duced actually withm the body, 1t bemg envisaged that changes occur
m the ntestinal flora and that the new flora elaborate the toxic agent
Certan observations on massive necrosis mught be mterpreted on thus
basis Occasionally ammals are observed which survive unharmed for
long peniods after all their fellows on the same diet have died It 1s
difficult to concerve of such prolonged survival under conditions of
dietary deficiency as the result of a fatlure to deplete the animal of nutr-
ments, Mention has already been made of the predilection of dietetic

posnbility that, for various reasons, the different proteins do not all yield up theic constitucnt

amno-acids with the same laciliey duning digestion, 15 one which requires close attention 1
relation to dhetenc necrosis
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animals bemg dead by the thirtieth. It 1s thus clear that the state of the
tocopherol reserves at the begining of the expeniment 15 of great
importance. But, whatever the degree of tocopherol depletion before
the low-cystine diet 15 given, adequate supplements of either toco-
pherol or cystne will com letely protect agamst the development of
massive hepatic necrosts as ﬁ)ng as—and for some time after—either 15
tven
These findmgs go far 1o explamn the discrepancies between the results
from different laboratortes. " But there are other factors, As m al
dictary experiments the age of the ammal 1s of importance, the young
and growing ammal being much more suscepable. Thus, 1f the cystine
deficient diet 15 grven immucdrately on weaning to rats which have had
access only to a tocopheral-frec dict smee the tenth day after birth, the
majonity will be dead of necrosis before the thurticth day, 1f 1t 15 with-
held untl the one hundred and thurtieth day after buth the average
time of death will be sixty-five days. Sex also probably plays a part,
male rats appearng more susceptible than females. Agam, there are
considerable vartations m the time taken by different strams of rats to
develop the leston  On the yeast protem dict, rats from the Glaxo
herd of pure Wistar stram usually develop a severe lesion m about
fifty days, rats from an mmpure albmo stram m approximately one
hundred days, while black-hooded rats may survive unharmed, or
show only muld and partial lestons, after two hundred days. These
differences may have a genetical basis but the possibility that they may
depend on factors acquired from carly environment, such as dufferences
m mtestinal flora, has not been disproved. And there 1s always the
p Y pected diffe between the ostensibly stmular
f;oods u§0d 1n different laboratories, Professor Paul Gyorgy informs me
. B T o t o,
¥
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and the differences 1 tie amount of sulphur-contaiming ammo-acids
between them scem altogether too small to account for this contrast
m results so that some such possibility as differences m the ease o
Iiberation of their ds on dig seems to be d
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tics of masstve necrosss. How cysune deficiency produces such swellng
15, as yet, uncereaun, No sigmificant premonutory changes have been
detected n the environment of the parenchymal cells, and on general
grounds 1t would scem probable that the disturbance origmated within
the cell. But whatever the explanation of the mechanism of this
swelling it must account for two observations. First, that it only
develops after the amumal has been for weeks on the deficient diet, and
second that, when 1t does develop, 1t appears suddenly. Thenference 1s
that the essentral disturbance causing swelling of the hiver parenchyma
only occurs when the degree of deficiency has fallen below a certan
mmmum, that weeks of deplenon are required to reach dus level,
and that until 1t has been passed the liver cells function normally

Sulphur Metabolism and Hepatic Necrosis*™

From the whole subject of hepatic neeroses an assocation with
d of sulphur bol s beg to emerge and,
although the relationships between many observations are sull largely
conjectural, 1t may be profitable to constder the matter as 2 whole
at this stage  This will necessanly nvolve considering data which will
be treated morc fully i subsequent chapters
Necrosis of the Iver can be produced by defiaiency of cystine, by
chlormated hydrocarbons, by possons such ‘as selemum, by deficiency
“ ﬁﬂf pherol, and also by ad of excessive amounts of
| cystine }n l3]1 save the last’the lesion 1s aggravated by deficiency, aEd
i Ipl

, o

Cystine deficrency leads IZ) a profound fall tn the glatathrone concentra-
tion 1n the liver, which 1s speedily remedied by giving this amuno-
a1d.% Selenium replaces sulphur m the amino-acids of gram grown on
seleniferous soul and, as 1ts toxic cffects can be prevented by sulphur-
« , 1t p bly hets by producing a conditioned
deficiency of cystine i the bodies of animals subsisting on such grain ¢
Chlonnated hydrocarbons deplete the Liver of glutathione™® and
teadily mactvate the sulfhydry) groups of certam enzymes.s% o2
Suiccpn‘l?xllsy‘zo the chlormated hydrocarbons 1 u;cxcased by deficiency
PchaLiv: X T JRR A e
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the observed assoctation between cystme and tocopherol defictency

In their brillant article on the role of tocopherol n metabolism, Hick~

man and Harris*® have concluded that this strong reducing agent 1s

probably concened m preserving the requisite mntracellular concentra-
F
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masstve necrosts for the left lobes of the hver, which recave portal
blood from the colon and spleen, n contrast to the right lobes, whose
portal blood comes from the small intestine. This predilectton fas been
atributed to the left lobes, under conditions of dietary deficiency,
becoming depleted earher than the right by reason of the blood reach-
mg them being poorer m che protective nutaments fiberated from the
food durng digestion in the small mtestine Bur there 15 an alternative
possibthty. The flora 1 the colon mught, under approprate dictaty
conditions, be such as to produce a toxin capable of causing hepanc
necrosts and which, bemg carried to the left lobes of the fver, would
produce a lesion i that site, Experiments m which large doses of
succinyl-sulphathiazole werc given to rats farled, however, to produce
any evidence m favour of this des and, meidentally, for 2 related tdea
shas Il s cestmitn ] flnes oL coell cnmnn tha crennly of neatecttve
by
Lt 1ble
with any hypothesis which postulates the existence of a toxan. Areas of
massive necrosts 1n the hwer are often accurately confined to sttes of
pressure by nesghbourmg structures such as the costal margim or
stomach  Pressure presumably acts by retardmg blood flow, and such
tetardation, while favourmg depletion of blood-borne factors, would
tend to protoct agatnst blood-borne toxmns. It has already been noted
that i fata) human cases of acute massive hepanins, whether these be
due to poisons like trimtrotoluene and cinchophen or to nfections
like virus hepatitis, the left lobes of the lver are frequently more
heavily damaged than the nght It 15 difficult to believe that this
phenomenon, which follows on such diverse causes, 15 d:pendcnt
upon the comerdental claboration of an adjuvant necrogeme agent in
the colon.

The present positton is, therefore, that, although deficiency of]
cystine and tocopherol have been established as essential to the produc-
tion of experimental, dietettc, massive necrosis, no evidence has been |
obtaned that any positive factor, nfective or toxic, s neeessatily |
mvolved.

The ongwal reluctance to accept a floud lesion hike dietenic massive
necrosts as the result of a nutritional deficiency has now been largely
removed by apprecuatmg the part played by circulatory factors i 1ts
producton” It 1s only necessaty to postulate that the deficiency leads
eventually to severe swelling of the hepauc parenchyma for, once such
1 produced, the pecultar circulatory arrangements in the Liver will
ally ensure the devel of 2 lesion with the characteris-
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that liporropic properties were not confined to cholme. ‘Casemn,s 1
egg white and beef muscle,® were also found to be effective. In the
search for the active component m protein the effect of many indivi-
dual anuno-acids was studzed but none were found to be lspotropic® 4
save methiomne 1% 7 The relanonship between the lipotropic
actions of cholme and of methionine was then d d by du
Vigneaud m 2 remarkable serses of mvesngations,?* 2% whch showed
that the methyl group of methionine_ may. be.uscd for the synthesis of
choline. These constderations explam why diffuse hepanc fibrosis 15
p d when adequate suppl of choline are added to 2 hugh
fat diet and why 1t develops in arumals subsisting on a low fat, but
cholme poor, diet® They also show how lugh protemn dicts may
prevent the lesion 4 #

But there are also substances which seem actually to promote fatry
mfltravon of the hver. Of these cystne 15 the best known and to
explam its action two suggestions have been made, “The fisst postulates
an antagonizaton of the lipotropic action of methionine by cysane
and, according to 1t, the degree of fatty infiltration depends, not upon
the absolute amounts of erther amino-acid present, but upon the ratio
between them.” The second ascribes the ahpotropic action of cystne
to 1ts power of promoting growth when the supply of dietary methio-
mne 15 saboptimal and envisages that n such growmg ammals
methzonine 1s diverted to the formation of tissue protem and so is not
available to act as a hipotropic agent™ Be this as 1t may, several
workers 43 39 have observed that cysune accelerates the development /
and exaggerates the lesions of expernmental “dietetic cirvhosts”.

Certant vitamus mfluence fatty mfiloratton.  Thiamune 15 necessary
for the development of the fatty liver due to cholne deficiency.® %
Bigtn causes a considerable depositson of liver fat, which 15 sud by
some workers to be Ily rich and to be p d
by mositol but not by cholme 3 28 3 Other workers,!® while confirm-
g the hipotropic action of mosttol, were unable to demonstrate any
excess of cholesterol or a resistance of this type of fatty wfiltration to
choline. Ruboflavin, deficzency 15 sad to lead to gross fatty mfilera~
ton™ % ™ and pyndoxine 15 reported to exert a lipotropic action4?
The mechamsm of action of these factors has not as yet been deeply
mvestigated nor therr wfluence upon the development of diffuse
hepatic fibrosis determmed  In wiew, however, of the evidence that
supplements of tocopherol reduce the lbility of rats to develop the
massive hepatic necrosis due to cysune defictency® 1t 15 worthy of
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tion of the reduced form of certamn enzymes It 35 conceivable that
tocopherol may be concerned in mamtaming the equilibrum between
reduced —SH and oxidized S-S glutathione at a pownt m favour of the
former. If this were so, a deficiency of tocopherol would lead toa
reducnion m sulfbydryl groups as effecttvely as an actual defictency of
cystine. There remams the paradox of cystine potsonng?, but, 1f the
oxudized and reduced forms of glutathione constitute an_oxidation-
reduction potenttal system of the type envisaged above, addition ofa
gross excess of the S-§ form, m the shape of cystine, would be expected
to upset the balance and imparr the cfficiency of the whole system.
Thus 1t 15 posstble to account for the common result of these lecrsc
measures by a single, 1f highly speculative, hypothesis—that reduction
of the acave sulfhydryl groups within the cells, however, produced
causes changes which lead to necrosts.

THE PATHOGENESIS OF DIETETIC DIFFUSE
HEPATIC FIBROSIS

The Dietary Factors Responsible
Heavy, prolonged fatty mfiltration of the hver, wrrespective of s
cause, 15 the mvarmable antecedent in the production of nutrittonal
diffuse hepauc fibrosis. The heavier the infiltration the more rapid
the development of the fibrosis. Thus, 1 rats 1n which the attaned
percentage of hver fat 15 persistently of the order of 30%, the first
mndicanions of the lesion may be found within 2 hundred days of com-
mencing the diet; of 1t 15 of the order of 159, sinular indrcatons may
not appear for over three hundred days, 1f at lower levels no lesion
develops
The condittons governing fatty mnfiltration of the hver have been
the subject of mtensive study durnng the last decade, and st 15 now
blished that such infil can be produced, not only by diets
rch n fats, but by diets defictent . factors which normally prevent
the accumulation of fat i the lver. These preventive substances have
been termed ‘lipotropic factors’ and therr existence was first demon-
strated 1 relatton to fatty mfiltranion n the livers of depancreauzed

dogs Leaithin was found to be effective in such prevention,'s ¢ and
L ta e Tamish 2 aarae enne chatian va he chaline ¢ 7 This

Liver to normal, and that, in the absence of cholme, fatty mhleratton
occurs even though the diet 15 devoid of fat. It was soon appreciated
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of the intra-lobulac circulation has already been directly demonstrated
(Exg. 23). Tts behieved that, as a result of this impediment, the slowly
creulating blood 15 Jargely depleted of its nutnments by the time
1t has progressed some distance down the sinusords.  As a result the
more central cells are malnounshed and ulamately degenerate and
disappear. 'The sitvation 15 analogous, though of a lesser degree, to
that in repeated attacks of centnlobular necrosis; and i both cases a
duffuse hepatic fibrosis results. Whether the accumulation of fat within
the ccll mterferes with vital cellular acavary, and so predisposes to
degeneration, 1s uncertam  That 1t mterferes with mutosis and so
retards the replacement of degenerated liver cells 1s suggested by recent
work.®®

MIXED LESIONS

Evidence has now been presented that, by means of carefully selected
expenmental diets, two distinct forms of dietetic mjury to the lver
can be differentiated. It so happens, however, that the nutntive factors,
whose deficiency leads to one or other lesion, tend to occur together
m nature. Thus, ‘meat supphies not only sulphuz-contaming amino-
acids but also hipotropic factors such as cholme. Further, a factor
whuch 15 essential for the prevention of one leston may inadentally
possess a gcr:‘cul property vx‘r‘hxch com‘nbut:s to the prevention of the

o Benble amm o en 1
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consideratson 15 of 1mportance for the mterpretation of much of the
available expenmental work It 15, perhaps, of even more tnportance
for the understanding of certamn hepatic lesions occurring in man.
Applymng the crterna lud down for the recogmtion of diffuse
hepatic fibrosis to datz 1 the published reports on ‘dietettc portal
arthosis’, 1t will be found that only m relanvely few mstances
15 there \mc%mvocal evidence that an uncomphicated diffise fibroms
has been p d Ruch and Hamilton*® have produced 1t m rabbats,
Spellberg and Keaton™ m gumnea-pigs, Blumberg and Grady,
Lillie, Daft and Sebrell® and Himsworth and Glynn* m rats, and
Chaikoff and his c?l}_eagues “'m‘dogs All these writers are agreed

PURRRNPR N 2o

Iess clear. In some, msuthcient data are given for the recognmén of the
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note thatltocopherol does not prevent the development of the diffuse
hepatic fibrosts consequent upon fatty mfiltration ® .
Lastly, diffuse hepatic fibrosis has been observed after hypophysec-
tomy. It1s always assoctated with a fatty mfiltration referable, pechaps,
to changes 1n the antmal's habuts of feedimg ¢
Consideration of the fatty mfiltranon which precedes diffuse hepanc
fibrosts, cannot be left without reference to the substance ‘ceroid’,
which has been found n the hvers of rats wath thus lesion12 4041 89 59
3 Thas substance stans with Sudan 1V, fluorescences, but 15 not soluble
m fat solvents. It occurs as globules in the fibrous tissue bands. It is
commonly scen m the ‘dretetic circhosis’ of rats. Cerod 15 not found
i the sumlar fibrosis of dogs,!® but opimron 1s divided as to whether
1t 35 present m the morphologically 1dentical human fibrosts 7 8 It 1s
“absent from the diffuse fibroses due to carbon tetrachloride poisoning,*®
and m the post-necrotic scarnng following sclensum potsoning,™
Occurring frequently, and being first recogrzed, mn the livers of rats
showmg ‘dictettc cirthosss’, 1t was not unnatural to think that 1¢ mught
be of aetiological significance. Further investigation showed, however,
that ceroid could be formed from uvnsatvrated fatty acids by other
tissues,$ and mndications of an association with defictency of vitarmn E
have been obtamed 8 It seems, therefore, that ceroid 1s to be regarded
as an madental result of the diets used rather than as an essential factor
m the production of hepatic injury.

‘The Production of Diffuse Hepatic Fibrosis
'

1t has been dp ly that the ntralobular ¢ B
impeded when the parenchymal cells are swollen with far. Thus
mechanical iterference occurs irespective of the nature of the nfil-
tratng agent. When macromolecular substances, such as silica gels
or polyvinyl alcohols,® are myected repeatedly mto the circulation,
they are removed by the Kupfer cells and hepatic parenchyma, and
these soon become grossly distended  Duffuse hepatic fibrosis, and m
some cases centrlobular’ necrosis # result. Diets rich i cholesterol

roduce a stmilar infileration of the hver and lead to a simular diffuse
Ecp:mc fibrosss,!'? 47 % ¢ven more readily than diets contaming only
esters of fatty acids“](Fxg, 50). These considerations point to a

of such liver lesions and, indeed,
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abnormal diet is duc to these receiving most of the dietary lipotropic
factors which, 1f the diet 1s not too rich 1n fat, are sufficent to prevent
fatty ifiltration. Becanse these diets arc not grossly abnormal, animals
recetving them survive a considerable time, Hyperplasia has thes time
to occur, and frequently, in ammals surviving for one or two years,
PLEpg. B B P N I LC A IR 1 P B P 1
and are not, as was thought ongmally, diagnostic ot post-necrotic
scarring#* The distncon berween them must be made on the rature
of the fibrosis 1 each case. It can, therefore, be sad that grossly
abnormal drets produce generalized hepanc lesions, while parily
abnormal diets produce lesions confined to the left lobes of the liver.

*‘Subacate’ (Recurrent Limited) Massive Necrosis'™

Partial lestons 1n the livers of rats which have survived for a con-
siderable period will be found to show, at one and the same time,
every stage m the massive necrosts sequence from acute necrosss to
post-necronc scarnng. Speaking chincally therr illness can be said to
run a subacute course  But 1f ammals are klled at vanous stages 1n
thus course 1t will be found that the conditton 15 one, not of subacute
necrosss, but of suceesstve, linuted attacks of acute massive necrosts.
In the earhiest stage the condinon differs from a fatal attack of massive
necrosts only 1 being ltmuted to 2 small area of several liver lobules.
Bordenng thus area 15 2 band m which the necrosis 15 irregularly zonal
and beyond thus the lver 15 entirely normal (Fig. 32). The area of
masstve necrosts develops mto a scar. The lobules affected by the zanal
leston are xeconstituted but show some residual fibrosis i the portal
tracts Further attacks occur and areas of post-necrotic scarmng link
up to ssolate mult-lobular nodules (Fig 32¢). Then massive necrosts
huts these nodules themselves And so the process smoulders along,
the ammal never bemg acutely it but never m good health, The
rmportance of this leston ltes 1n 1ts betng stmular to the pathologreal
process 1n human cases of subacute hepatitss, ats mterest 1n 1ts possible
explanation “Throughout the whole course the ammal 15 exposed
with the same intensity to the factors causing necrosts, yet the necrotic
attacks are intermittent. It 1s suggested that the explanation hes
focal differences in crrculanon. The early attacks occur in areas of
parenchyma which are normally less freely supplied with blood, and
therefore suffer deplenon earlier, than the rest fy 39) Contraction of
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lesion produced, hittle more being said that that “dsetetic cirrhosis’ has
been produced. In others 1t 1s evident from the illustrations that mixed
lesions have been produced and these range from almost pure examples
of massive necrosis, or post-necrotic scarring, through a varety of
muxed lesions to almost uncomplicated examples of diffuse hepanc
fibrosis. Such a vanety 1s particulatly apt to be produced by diets
poor 1n protein and rich n fat; and it 15 not difficult to see why such
have been extensively used. It was early appreciated that fatty infilera-
t1on contributed 1n some way to the development of fibrotic lesions m
thehver The lipotropic action of protem was by then well established.
Tt was only natural to test the effect of low-protem high-fat dicts, and
the conspicuous lesions produced rapidly established the reputation of
such Equally naturally these results led to the unitary conception of
dietetic mjury of the hver and confusion with regard to 1ts pathogenests
and to the cffects of such substances as cystne and cholme mn ats
prevention

PARTIAL LESIONS

In discussing the mfluence of circulatory factors on the localizanon
of her lesions, reference was made to the parual type of massive
necrosis which 1s confined to the left lobes of the ver  Wathin the
area affected such partial lestons are no whit less severe than, and pass
through the same sequence as, the generalized form A sumilar, but
less marked, predilectton for the left lobes 1s occasionally seen 1n diffuse
hepatic fibrosis  Parual lesions of erther kind occur particulaly m
ammals taking diets which are only partly abnormal; mn the case of
massive necrosts, diets which arc only partly defictent in protemn and,
m the case of diffuse hepatic fibrosts, dets which cavse only moderate
fatey mfiltration of the hiver. The'reason suggcfrcd for the survival of
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begins, and i to be most p <d, m those labes. IF small
doses of choline are given to amimals on hugh fat diets, whosc hvers are
generally infiltrated wath fat, the carlier and more complete clearing
of the right lobes can be readily observed. Presumably, therefore, the -
relanve freedom from fat of the nght lobes m an ammal on a partly
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Fic 32C

Fic 32—Subacute {recurrent hmited), acute, masnive hepavs Rats Low protein diet
First attack of massive nccrons Massive Jeswon t0 the right, arregulae zonal lesion to the
Jeft X25 Haematoxyhn and cosn
Second attack of masstve necrosis Cellular scat, with prohiferaung bile ducts to che left,
‘masuve necrons m previously healthy parenchyma to the nght X 45 Hacwmatoqyln and

£

comn
C Posnccronic scarring after Iimsted attacks of masave necross On exther side scars at the

the resulung scar nissues gradually restricts the blood supply to other
lacalized areas of patenchyma Nutritional depletion and necross
follow, and so the process continues

THE EFFECT OF GROWTH IN PRECIPITATING
NUTRITIONAL INJURY
It 15 2 commonplace that the state of nutnition influences growth;

1t 15 less readily recognezed that growth can lead to malnutniion  In
the case of expersmental dictetic 1nyury 0 the hver this may be of
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deficiency qQ upon the d of the dobul
1 produced by fatty mfil of the parenchyma

Massive hepatic necrosss can definttely be shown to develop mdepen-
dently of fatty mfiltration. Diffuse hepatic fibrosts cannot be drrectly
shown to be tndependent of protem deticiency, for adminsstration of an
excess of protem prevents the necessary accumulation of fat in the
hver But diffisse hepatic fibrosis can be shown to develop when the
protein mntake 1s sufficient to prevent the occurrence of massive hepatic
necrosss. Rats were placed on a series of equicaloric dicts contammg
constant amounts of casem, cystine and tocopherol but varying pro-
portions of fat and carbohydrate. The amounts of casem, of cystme
and of tocopherol were cach sufficicnt to prevent necrosis. Dx‘ﬂhsc

tnadequacy of protem was responsible for this fibrosts was shown by
adding cholme to these dicts when, the faty nfileraton being
prevented, diffuse hepatic fibrosts did not develop  But 1t is
quute possble that the supply of proten mught be relatvely
madequate 1f the liver 1s grossly mfilirated wath fat, for under such
the slowly percol blood 1 ats course through the
mtralobular sinusoids may be more completely depleted of nutriments
than blood of the same compositron freely flowing m a normal liver
and, ;n consequence, the centnilobular cells be brought mto a state of
protemn depletion Two experiments by Handler and Dubint lend sup-
port to such a suggestion They showed that fatty mfiltration led to
hepatic fibrosss, and 1 some cases even to centrilobular necrosts, when
the diet contamed only 5%, of casemn, but that, 1f 1t contamed 18%,, the
lestons were munumal
The sitaation 15, therefore, that, i the presence of fatty mfiltration,
diffuse hepatic fibrosts can develop when the protein mtake 1s sufficient
entirely to prevent dictenrc necross With higher proten diets the
leston does not develop, but 1t 15 uncertam 1f thus 15 due to such diets
reducng fatty nfileration or to their producing an abundance of
noursshment for the parenchyma cell. It 1s possible that both these

effects ocour - But whether the local malnutrinon within the infiltrated
ver be duc to lack of ~=n = - ~=nvi s~ - .

deficiency, or simply '
face remams that " the
of the liver, known as diffuse hepatic fibrosss, does not devclop m the
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such a degree as to produce severe lesions or death, This is well
tllustrated by the following experiment.

Three groups of rats were given the same fat free carbohydrate diet
1n cquicaloric which supplied 500 mg. of casein duly to each
ammal, A daily supplement of 50 mg. of cystine was given to the rats
of the sccond and third groups and those 1 the latter also received
smg. of cholne dauly. Both groups recerving cystine grew more
rapidly than the control group although all consumed the same
amount of food. The livers of the control group contamed shghty
more fat than normal; those of the group recerving cholime and cystme
had a normal fat content throughout, those of the group given cystine
alone developed gross fatty infileranon, while they were growmg,

and towards the end of this period an early diffuse hepatic fibrosis
evelmmad Do fioma . 210 1 R . .

of ¢y

and . L

found. Apparently the acceleration of growth, consequent upon
supplymng adequate amounts of cystine, had outrun the supply of lipo-
tropic factors mn the diet and fatty mfileration had rcsulrcg to such a
degree a5 to lead to hepanc injury.

THE POSSIBLE RELATION BETWEEN MASSIVE
NECROSIS AND DIFFUSE HEPATIC FIBROSIS
PRODUCED BY DIET

The statement can now be made that dietetic masstve necrosis of
the Tiver 15 attributable to a spectfic nutnronal deficiency., A sinular
statement cannot be made regarding diffuse hepatic fibrosis. Neverthe-
less, the possibiliy that the two are related must be constdered
Reference has already been made to the effect of parenchymal mfiltra-
tion m mpeding the mtralobular circulaon and to the possibihy
that this may lead to degeneration 1n the lobule. /Repeated zonal
necrosis within the lobule 15 known to lead to a diffuse hepatic fibrosis.
The disunction between zonal necrosis and massive necrosis due to
potsons 1s stmply one of degree. It mught well be asked, thercfore,
whether the essenuial mjury in diffuse hepatic fibrosis 15 fundamentally
different from that 1 massive hepatic necrosis - Might not both be
due to protein defiency? Massive necrosis would then be the expres-
sion of a severe defictency, diffuse hepatic fibrosis the expression of
repeated, but quieter, zonular damage due to a milder local protein
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absence of fatty mfiltration. Fatty infiltration of the liver is, therefore,
1ts approximate cause.
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curhosss’, and recogmzed that 3t was she sequel 10 cxrensve necross.
This rype of hepatc fibrosis has long been recogmzed as paruculaly

st NN YT RNy

10 33~Posinerrobe samng The hvee 1 strophac, comams meards lrous tasue
and 18 zeguiardy stadded wick frrge podules. Spramen from the female: case described
mp 17

prone to affect the lefk lobes more than the nght 02 %% and to show
coarse, wregular nodulation, rather than a unsform, fine granufanry
{Figs 33, 34)

Despite Mallory’s clear dcscnlpnon of thus leston, however, patholo-
gists 1 general have shown a reluctance to accept 1t as 2 distinct entity
In pars thes seems to be due to mapproprate terminology, n part
to the difficulty of distnguishing with cectamty many examples from
other forms of hepatc fibroms  The termimology s mappropmate
in two respects Farss, as Imm:d out by Karsner t{cxc S 10 evidence
that a toxan 1 concemed ant the production of the majoruty of cases.
Second, the condition does not satisfy Moon's criema for distmguishing
‘arthosts of the liver’ # He requred that the lesion show evidence of



CHAPTER IV

NUTRITIONAL FACTORS IN LIVER INJURY:
HUMAN

It 15 now possible to examine diseases of the liver m man in order to
see 1f any are comparable to those produced by experimental dictary
deficiency m ammals, Such an examination can best be approached
by applyng the cntenia, which distmguish the different forms of
expenmental nutriional mjury, to pathological materal from human
cases of hver disease. If, thereby, similanities are disclosed, the chnical
and aetiological features of the particular human discase can then be
amljscd for cvidence that nutntional factors are concerned mn xs
production

PATHOLOGICAL CONDITIONS IN MAN
RESEMBLING THE LESIONS OF
EXPERIMENTAL DIETETIC INJURY

Massive Hepatic Necrosis

The resemblance between the acute lesions, and immediate sequelac,
of dretetic, massive hepatic necrosis m ammals and the condittons m
man first disunguished by Rokitansky,® and termed acute yellow and
subacute red atrophy of ltver, 15 so close as to require little comment
Macroscoprcally the lestons 1 animals are but miniature reproductsons
of those 1n man (Fig 24); mucroscoprcally they are ind hable2t
(Fags. 25, 26, 27).

Post-necrotic Scarring of the Liver

Tt will be bered that the d hing feature of this condition
m experimental animals 15 the presence of a coarse fibrosis wluch
separates and circumscribes areas of liver in which normal lobulation
1 preserved (Fig. 7). Less importane, although conspicuous, 1s the
Parcnchymal 'hy?crplam w‘luch ‘aﬁ'ccts bothL the areas with normal
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careful scarch thatarcas withnormal hepatic lobules can befound. These
are recogmized with cereanty by the presence of essenually normal

BT T Y R TR T I WA AT Ay T ot
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Fic 35—Postnecrotic scaring Man  Nodule with normal lobulaon | Unaffectcd portal
tracts 1n normal rekuonship o unaffected hepatic vewns susvive 1n the nodules circumscribed
by the bands of scar tissue  Lardlaw’s reneubn stamn A X 23, B 44

portal tracts and vemns (Figs 35, 364). Such do not occur m daffuse
hepatic fibrosts, for that lesion early affects every portal tract and central
vemn throughout the organ (Figs 8, 40} There can be no doubt that
a lesion showing the features described by Mallory as ‘toxsc cirrhosts” 1
frequently found 1n man  There 15 also no doubt that 1ts characteristics
are indistnguishable from those of the fibrosis followmng experimental
dietettc necrosts  n animals this lesion only develops atter a precedmg
masstve hepatic necrosts, and as such qualifies to be regarded as a distunct
entity There would, therefore, appear to be no longer any vahd
reason for denying the same status to the 1dentical leston w man Thus
15 not to mmply, however, that the presence of this lesion 1s proof that
the necrosts from which 1t has developed was due to faulty nutnition
3
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new formaton of fibrous tissue and, as Mallory clearly recognized,
aew e .
in ‘toxac cirrhosis” the bands of fibrosis arise mamly from the con-
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Fig 34—Post-necrone searring The liver 1s of normal size, studded wath nodules of srccgular
size and mtersected by fibrous scars  Specimen from the male patient described on p 175 Com-
pare with Fig 5

densation of existing, rather than from formauon of new, fibrous
ussue. These objections, however, could be overcome by simply
calling the leston what it 1s: post-necrotic scarrng of the hver, Mort
serous 15 the difficulty of distinguushung all cases from diffsse hepatic /
fibronss Parenchyma, devoid of Jobular structure, occurs n both con-
dittons, but 1t 15 only 1 post-necrotic scarring after massive hcpanc,/
necrosss that areas showng normal lobulation are present. In typical |
cases such arcas are found without difficulty. In others, however, the
unorganized masses of parenchyma, formed by the hyperplasia of
isolated groups of cells (Fig-27, 368), are sonumerous that 1t 15 only after
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Tenon may oceur after sepeated attacks of zonal necrosis due to possons,
or 1t may develop on the bans of 2 heavy, prolonged, fatty, infiltranion.

Fig 37—Diffurc hepanc fibrosy Man, slcakabic The liver ss sbghtly enlarged and uasformty
covered with fine granalvzans Comgae sath Fig 6

1t 15 the later whuch 18 televant to the present connderatons and
this, even when advanced, some degree of farry wmifiltration 15 osually
sl present m the parenchyma.

Livers showsng all the characteristics of diffuse hepatic fibrosts ase
frequendy found at autopsies on human subjects {Fsgs 37, 35, 30).
It 55 only recensly, however, that therr relanonshup to a preceding farry
mfilteation has been apprecated ‘(Fig 40} Mallory ¢ regards such

fil as of litle ¢, although he comments on the
frequency wath which this type of fibross 15 comphcated by fatey
change, Eppmger ' dmsses the subyect with the remark that fary
mfiltranon may be supenmposed upon any kind of fibrouc hiver  But
Connor * * has brought forward strong evidence for regardmg diffuse
fibrosis m man as the sequel to such infiltration and has called attennon
to thts view by namng the condition ‘fatty currthosis’. The leston des-
cxtbed by Connor agrees m all sts parn wrth the diffase fibeasts
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Post-necrotic scarring develops after massive hepatic necrosis from any
cause. Its occurrence in human cases, 1n whom there is no history of
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ponsoning or infection of the lver, raises, however, the possibility that
nutritional factors may have plyed a sigmificant part 1 1ts causation

Diffuse Hepatic Fibrosis

Expenimental, diffuse hepanc fibrosis 1s charactenzed by the um-
formuty of the leston throughout the hver (Fig. 28) A fine fibrosts
pervades the whole organ  Every lobule 1 affected and, m the later
stages, tts d yed by p g fibrous strands.
Hyperplasia follows, the 1solated scctions of the ongmal lobule proli-
feraung concentrically into masses without lobular structure, and, thus
process bemg general, a fine and more or less unsform granularity s
produced throughout the organ (Fig. 29). Experimentally, such a
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differences when found, Such differences are prosent w 2 far larger
proportion of cases than 1 generally app and, to the
care wath whnch they are soughe, the number of unclasufied cases of
hepatic fibroses will be reduced  Over sixty years ago Sabourm
classified hepanc fibruses mro monolobular and multlobular types,
and stated c\i:\rly their pomnes of difference  He wiites,® "Mais e que
&fférencie du tout au ot Ja crhose monolobulawe de fa muln-
Tobulasre, e'est que, dans cetee dermaire, 1t y 2 une foule de petats do~
maines farces portes er sus-hépatsques qui sont respectds par Je
processus currhonque, tandis que, dans Ja premudre, dos deux sysiemes
sont pris au méme depré jusque dans Jeur rammficanons ulumes.” These
are the essential criteriz for disnguistung post-necronc searnng and
uffuse hepaue fibrosts respectvely mn expenmental ammals.  More
recently Rolleston msl McdNee # :?opt;:d. ﬁpcndendy,,a suulze
tascsfi 1 i

IO obular, By Y pes
Thewr maltilobular rype 13 one m which the fibrous bands ctretmscnbe
many ytact hver ﬁuks, thetr unddobular, one 1 which such bands
arcumscrbe sngle fobules; thess wntercellotar, a condnon m which
young fibrous tissue ds the mdwidual p cells.
The'faster 55 uncommon and 1n some mstances, at least, 1s sumply an
carly stage to one of the other vancties, Tt 1s soen 1 mfants dymg of
congenueal syphubs and m the early stages of subacute cholangus.
Bat the two former types are common and mclude most hepatic
fibroses

The objection will undoubtedly be rased thar, although mult-
{obalar fibrows of the hver »s common, ‘acute yellow atrophy' ¢ raze,
and that 1t 13 obwious from clinteal evidence that few cases of thar type
of fibrosis onguate m this way. “As long as the conception oF 2cure
masstve necrosis 1s hmted to 1ts most severe and widespread form—
“acute yellow atzophy’—thus objection 1s vahd  But 1t has already been
stressed {p. 5} that the term ‘massive apphiet only to the extent of the
teston wathm the mdm—a—ud:mﬁd Tias 10 bearmg a1 ol om the exeent
to which the kver 25 a whole s mvolved  Thus acute manive nercosts
way tange from candwons m which practscally the whole hver 1
attacked (acute yellow atrophy') to those m whuch the leston s bapated
1o only 2 few fobules In rg: previouy chapter the expermental cone
diaon of recugrent attacks of acute masstve necrosss, affecing but few
labules on each occasion, has been described  The chmes! syndrame
of subacute hepatits has 2 sundar pathology® wiuch 15 evident m

puncuse bopyy gctformcd 1n the ealy stages of the diness (Frg 52}
although 1t may

e obscured by widespread fibzosts when the gaucn;
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produced experimentally by means of diets which cause fatty mfiltration
of the liver; both are mdistinguishable from classical ‘portal cirrhosss’,

Fi6 38—Diffuse hepanc fibrosis  Man, alcoholic Late stage  The Liver 15 thin and somewhat
atropbied Its surfice 15 covered wath small granulanons

Hepatic Fibroses in General
It is thus possible to distnguish m man two clear types of hepatic
fibrosis corresponding to the two types produced bx dietary means m
+ 1 oo + h ST LB |
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is more apparent than real, The custom of grouping all kinds of wide-
spread fibroses of the Liver together under the smgle heading of ‘cirr-
hosis’ discourages the search for those pornts of difference upon which
depends their differentiation, and it obscures the significance of these
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differences when found, Such differences are present i s far larger
proportion of cases than 15 gencrally app , accordmg to the
care wath which they are sought, the number of unclassified cases of
hepate fibroses wall be reduced. Over sixty years ago Sabounn
classfied bepauc fibroses anto monolobular and multlebubie types,
and stated Clearly thewr pomts of difference. He wrates™ “Maw ce que
différencie dn tont au vout I curhose monolobulure de ki muin-
lobulasre, <'est que, dans cette dernitre, il y 2 une foule de peess do-
mames vasculaices portes et sus-hépanques qut sont respectés par le
processus crchotique, tandu que, dans o premiéee, los deux systémes
sont pris au méme degré Jusque dans leur ranuficanons ulimes.” These
are cgc essennal entena for dutnganhing post-neeronc statnng and
cuiffuse hepane fibrosis sespecuvely @ expenmental amumals,  More
recently Rolleston 2nd McNee * aaopttd. mdcpc’ndmﬁ?’. a sinular
1 Tobel Jobylar snd Vofor cy

snto mul by alar - eypes
Thee wulalobula type s one 1 which the fibrons bands creumscribe
ooy meact Ivee labules, their wmlobular, one m which such bands
arcsmsenbe sngle lobules, thew mtercellular, 2 condition in which
young fibrous tisue surrounds the mdwidnal parenchymal cells,
The' fatter 15 uncommon and m some imstances, at least, 1 sunply an
carly suage o one of the other varrenes It 15 seen in mfants dyzng of
congerural syphobs and n the exly stages of subacute cholangus.
But the two former types ate common and mclude most hepane
fibroses
The objection will indoubsedly be rawed that, although muln-
Sobulaz Gibross of the hves 15 common, ‘acute yellow awophy’ » zare,
and that 1t 13 obvious from clintcal evidence that few cases of that rype
of fibsosis onguace w1 this way. “As Jong as the cancepuion of acute
masstve necrosts 15 imited to sts most severe and widespread form—
‘acute yellow atcophy’—ths obection 11 vabid, Butat has already been
stressed (p. §) shat the erm ‘massive’ apphies only ta the extent of the
Teston withus the mdxmfm has 110 beanng at sl on the exaent
1o which the hver as s whole 1 mvolved This actte massive nercoss
may zange fiom condmons m which pracncally the whole biser s
ateacked {‘acate yellow atrophy”) to shose 1 which the Jesion 15 linused
to only a few Jobules In the previous chapter the expermmental con-
dinon of recursent attacks of acute masstve necrows, affecting but few
Iobules on each occaston, has been described  The clincal syndrame
of subacute hepanas has a srmibar pachology®™ which 15 evident mw
pracraee bropsy pecformed m the casly stages of the liness By s2),
although 1t may be obocured by widespread fibross when the patient
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comes to necropsy. The full implications of this syndrome for hepatic
pathology have not yet been grasped, for, as yet, 1t is only the more
rapid forms which have been clearly recogmzed, although it seems
probable that more slowly progressing forms will prove to be even
more common, It is 1 this process of recurrent attacks of acute
masstve necrosts, cach limited to a few lobules, that the gencsts of mult-
lobular hepatic fibrosss, or the common form of post-necrotic scarring,
will probably be found.

Very commonly, however, fibroses of the liver are seen which
show features of both post-necrotic scarring and diffuse hepauc fibross
Experimentally, simlar lesions can be produced by diets which lead

1ol ly to protemn defi y and to fatty mfiltranon, As will
be seen later, comparable diets are habitually eaten by certamn native
races among whom hepatic fibroses arc common. It is probable, how-
ever, that more commonly such mixed lestons arise on the basis of post-
necrotic scarnng. Mmor degenerative changes and centrilobular
necrosss can frequently be scen m the mulnlobular nodules m this
conditton, possibly because the circumscribing fibrosis interferes with
blood supply to the nodule. In the normal Lver, repeated centrilobular
necroses arc known to lead to the development of a diffuse hepatic
fibross, and 1t scems reasonable to believe that they may have the same
result withim the multilobular nodules of post-necrotic scarring.
muxed lesion would then result. But such degenerative changes arc
not present m all nodules at the same time. Even 1n long standing
cases, 1t 15 usually possible to find some m which the typical lobular
structure 15 preserved and so to differentiate the lesion from a true
diffuse hepatic fibrasis.

It thus scems that Mallory’s ‘toxtc curthosis’ 1s but an extreme
example of ‘mululobular cirthosss’, Connor’s ‘fatty cirthosis’ but a
particular form of ‘undobular cirrhoss’, and that ‘the mixed types
are cither mulnlobular lesions on which a diffuse hepatic fibrosis
has been superimposed, or the result of the operation of a complex of
conditions each of which, when acting individually, gives rise to one
or other leston, IF these views are correct, then the two prototypes of
hepatic fibroses 1 general are post-necrotic scarring and diffuse hepatic
fibrosts  *Mulnlobular arthosis’ 1s post-necrotic scarrng; ‘mono-
lobular crthosis’—although a musnomer, for the nodules are hyper-
plastic fragments of, rather than mtact, lobules—is diffuse hepatic
fibrosss. The imphications are that the pathogenesis of the former
lesion 15 to be sought 1n a preceding injury of such scverity as to wipe
out whole [obules and to give rise to 2 massive type of hepatic necrosts;
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of the latter in 2 chronic mfiltration, or in repeated minor injuries
which are imuted to a zone within the lobule.

DIETETIC FACTORS AS POSSIBLE CAUSATIVE
AGENTS IN HUMAN DISEASES OF THE LIVER
It 15 evident that, under the conditions of Westen awil cr-

cumstances are rarely such as to force human beings to subsst on diets
comparable 1 deficiency to those required for the production of ex-

enimental liver injury 10 ammals, When sumilar lesions occur in men
Evmg m temperate climates then some explanation other than a direct
dietarer Anfimammy moet hua crnnhe Buor s ommimnal o s s aboey oo
ma .

tha .

Massive Hepatic Necrosis, Post-Necrotic Scarring, and Primary
Cancer of the Liver in the Tropies

Tn tropical and sub-tropical countries throughout the world, out-
breaks oga severe type of jaundice are not uncommon 30 21 3148 80 00 2 73
Climcally, the illness s symular to the infective hepatitis of the temperate
zones save that 1t 15 often more severe, recovery 1s slow, and the
mmednte death tate agh. In fatal cases, the hver shows massive
necross  Repeated mnvestigations have established that this type of
yaundice 15 not due cither to yellow fever or to Wedl's disease??
Alshough frequently attnbuted to malana 1t occurs where malama 15
not endermcs® Itws often loosely called toxc jaundice, but no evidence
of 1ts jon with exp o a parti poison or
mfection has chcn Pmd\‘lccd. and the designation seems to be sumply

it ooy ' Py <

countries where malnutntion 15 prevalent and, even then, only among
the poorer natives. In epidemic form 1t may occur after a bad malaral
season has reduced the community to poverty®  Dietary surveys
n such countnes reveal that the diet of the poorer classes 15 grossly
deficient m protein 3 &

In Indta a subacute_hepatic necrosis 15 relatively common among
chuldren i the fiest three years of bfe. Untl the mvestgation of Rada-
krsshna Rao #* revealed its true nature, it was termed mfantile bilary

+ My faend, D H.C Trawel, of Uganda, put the matter sucemcdly by saying that of the
patient recovered, the diagnoss was mfecave hepanns, if he died, toc Jaundice
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cirthoses. In the early stages 1t is charactenzed by enlargement of
the ltver, mtermuttent fever, and constipation; in the later by jaundice,
splenomegaly and ascites. The condition occurs almost exclusively
among the chuldren of vegetaran Hindus.#? ® So far no toxtc or
mfective factor adequate to account for its causation has been discovered,
but 1t may be significanc thae the onsee of the llness is shortly after
weanung when the dictary 15 bemng changed from one rich to one poor
m protemn, and thar the ‘condition is commoner among the clul%ren
of the hugher and stricter castes, such as the Brahmins, than among
lower classes of Hindus
In those countmies where ‘toxic jaundice’ 1s common, ‘tropical
curhosss” 15 notontously prevalent. A proportion of these arrhotic
vers are cxamples o}, post-necrote scarnng,* and cxammation of
material obtaned by puncture biopsy of the hver in lvmg patients
shows a stmilar incidence ®  But not all such cases can be related
to a preceding illness with severe jaundice  Nor 15 such a corrclatton
neeessary, for clinteal expenence, 1 temperate chimes, shows thac
massive hepatiis may occur 1n a subacute form, and progress to post-
necrotic scarring, without the patient ever bemg jaundiced. Tt seems,
therefore, that 1 countries where ‘tropical cirrhoss’ 15 prevalent a
proportion of such cases can be attmbuted to a preceding massive
necrosts of the liver
Primary cancer of the liver 1s one of the rarc neoplasms mn races
hving under the conditions of Western civilization; but among certam
tropical and Eastern taces 1t 15 the commonest caranoma,® 4 @ Statistics
n sixteen rcports from tropical and sub-tropical Africa show an
average inetdence tate of 37:4% of all neoplasms, and 1n one report,
concerning Bantu labourers, primary hepatic cancer was found mn
90°5% of 253 consecunve cases of carcinoma.® That this hugh mecidence
15 a function of environment rather than of racc, 1s mdicated by the
fact that the negro 1 North Amertca 15 no more subject to thus cancer
than the white populatton among which he hves.3® It has long been
recogmzed that /primary_catamoma of the hver arses, almost
mvaruably, n hvers which are already currhotc? and Mur ¢ has
potnted out that 1t 15 partcelacly prone to develop m that type of
hepattc fibrosis characterized by p nodular hyperplasia.
Compartson of the geographical distnibution of primary carcinoma
of the hiver and ‘ropical cirrhosis” shows that the two are associated 4
The relevance of these obscrvations lies 1n the mfluence of diet upon

the production of experimental primary cancer of t'hc hvcr.(bSUCh
utter

can readily be produced in rats by d
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yellow). Low protesn dicts facilieate, while hugh protewn diets present,
the development of thus cxperimental lesion.”?

I 15 thus edent that human beings hving on deficient diery are
prone so develop smilar lesions 1o those which ate produced i mts
by ssnular dictary deficiencies. In the absence of any other cxghmnun
which would account for the nature, seventy and geographical dis-
trsbution of the human discase this assocranon cannot ighdy be
dumisscd  Bur that 15 not to say that massve hepatic secrosss and tts
sequelae can be produced m man sumply by dictary deficiency  There
15 fact no evidence that this s so - On the contrary in the vast majonty
of human cases of acute and subacute masstve necrosis there 15 good
cvidence that 3 posutve agent, infecnve or toac, i mvolved Al that
can be said 15 that, i chromeally malnousished races, agents w hich
aortnally produce anly a muld and recoverable hepantis, tend to produce
a severe and fatal necrosss. As far as the evidence goes at present the
role of deecary defierency w relation to this eype of hver lestan 15 20 be
sought, at least n the vast majonty of cascs, tn aggravation rather than
i seanon of discase.

Diffise Hepatic Fibtosis in the Tropics

Since Martchew Badhe * first ponted out the assocuztion, crthosts of
the fiver 1 tempezate chimates has generally been aunbuted 1o mdul-
gence m alcohol, and sts relanve ranry m chuldren has been aserbed
to therr freedom from that vice. In ropical conntres, however, the
condon s comman among nanve races who, because of poverty or
religrous scruples, are prevented from such mdulgence, and m such races
crthosis in children s also common. Evidence has already been brought
forward rhat some of these cases are, m fact, postznecronc scarrng Bue
only a praporton can be so explaned  The majonty are classical exam-
ples of duffuse hepatc andtheqy anses asto therr

As i the case of massve hepanc necrosss, so thus diffuse hepane
fibrosis has been atmbuted to preceding attacks of vanous tropical
dinesses bur, with accumulating expersence, the mfuence of these has
been steaddly discounted, The paranne fibroses have been disungushed
by their peculiar morbid anatomy, the impornance previously actribu~
red to zepeated anacks of malina has been weakened by the fadure
w0 correlate the madence of hepatc fibrous with the prevalence of
that fever. But loojmg ar 1ts dismbunon vhroughour the world one
carrelation emerges” Diffuse hepatic fibross sn the wopics s correlated
with poverty and, through that, with malnutrtwon,

In yecent years considerable ateention has been pad to 2 syndrome
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variously known as Kwashiokor, 14677 % malignant malnutrition 9
and as mfantile pellagra® 3258 It was first recognized in central

.""?%—‘Mlmrmm:!

Fic 39 Diffuse hepaic fibrosis Man  Specimens from theee hvers showing, from Left to
nght, successnue stages mn the development of the lesion Compare with Fig

Africa, but closely sumilar conditions occur 1n India?™ and the West
Indies.™ # The condition occurs both mn adules and cluldren, but
1t 15 particularly common and attains its more dramatic forms,
the latter. In the fully developed Afncan type the patients show
Ocdcnl3, strcntorrhoca, various dcrm:noses, m:\CfOCy‘lC anaenifa,
: : ' oo o In chuldren,
' If untreated
, wetly. The
Afncan cond 1s probably a plex of several synd , an
in other places some of these may be absent. But an invarble
and spectal pathological feature of the condition 15 the grossly fatty
liver (Fig 40A) In this the fatty infileration 1s often so marked that
mucroscopic sections of the organ can only be distinguished from ads-
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QSR NADY

Fic 40C

Fic 40—Diffuse hepanc fibross Man  Seties showing the development of
the lesion from the stage of fatty mfiloranon  Laidlaw’s renculinstan All x 39

Farty wnfiltratson of the liver
Fine bands of conncene nssue are fornung and linking op the hepatic
scins with cach other and with the portal tracts

Late stage The organ 1 ntersected wich numerous bands of connective
nssue which link the vascular tracts and wolate arcas of lobulsz paren-

of
- ]

A
B

)

condition m malnounshed mfants charactenzed by oedema and an
enlarged fatty hiver has been observed.2® ? Graham *” reported a series
of cases of sudden death 1 young adults in Balumore, in whom, at
autopsy, the only abnormality was the great amount of fat in the lver.
The further scquence of events i these cases has been followed by the
Gillman brothers 22 who have demonstrated, by means of the hiver
puncture-biopsy techmque, the’gradual evolunon from gross fatty
mfiltration of a diffuse hepatic fibrosis (Fig, 40). There can thus be no
doubt that s man, as in experimental ammals, heavy, prolonged,
S A [ RO e/ TLINCR
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dent upon the habitual consumption of a deficient diet. It affects only
those mative races who are malnounshed and then only the poorer
clises It is partieularly prone to develop after wearung wlile the
growing snfant is gettng adjusted to the coarse deficient diets of us
clders. Tn Western cavilizanon, 1t 15 scen to attack previously healthy

' 1 1

Such fatty mfiltration of the liver cannot be due to an excess of dictary
fat, for under all the above condiions the diet 15, by ordinary standards,
poor n thus respect. The conclusion scems inescapable that the infilera-
tion 15 due to lack of some substance which normally prevents the
accumulation of fat n the hver. Such a deduction would accord with
the observation that the maximum incidence of the condition is in the
growmng child for, as has been shown already, growth mereases the
need for hipotropie factors. This effect of growth has actually been
demonstrated for one of the native diets. On the Rand the basis of the
nanve diet 15 2 porndge of mealies and some sour mulk. If rats are
given the pornidge alone they neither grow nor develop fatty hvers

But 1f a supplement of a lietle sour mitk 1s given growth occurs and the
liver lestons appear 2 %5 The effect of larger supplements of mulk was
:\o!|mcd but, judging by the expenments of others, they would have

PCHRER | v AR TR - o

a def  liporropic £ diet.
ntomaeliporope g hepdes

Gillman and hus colleagues, advanced cases of South Aftican !yp::’ are
not relieved by small doses of such strong hipotropic factors as methio-
e and yeast Riboflavin was also withou effect, but the condion
was amehiorated by fiver extract and cured by oral admunistration of
powdered hog’s stomach # But 1¢ has recently been reported that the
der, and apparently less complicated d of oedema and
fatry mfiltration of the liver, which occurs 1n the West Indies 15 cured
by adequate supplics of mulk ™ #* It must be remembercd, however,
;}m, ‘lvhm dietary protein 15 low, many other essential nutriments are
low also.

On the basis of animal experiments 1t 15 possible that fatty infiltra-
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ton of the liver in man mag arise from several deficiencies. But the
most obvious deficiency in the diet of races subject to this condstion is
protemn and a clear correlation can be seen to exsst between the con-
sumption of such diets and the prevalence of infantile, diffuse, hepatic
fibrosis. In East Africa,® ® and South Africa?® 2t 25 and the West
Indies,™ the condition 1s common and the correlation clear. The recent
fanunes 1 Europe were characterized by a deficiency of protemn.
Tlus was particularly marked in Budapest. and there the hosprtals for
chuldren were filled with cases who, at death, showed gross, fat
mfilration of the hver. When mulk and meat agam became av:u?:
able the condition disappeared My friend, Professor Veghelyr, informs
me that three of the children, who had suffered from this condition
two to three years ago, have smee died from acadent or mtercurent
mfection. Al showed diffuse hepatic fibrosis.

‘Alcoholic Cirrhosis of the Liver’

Despite repeated attempts to d that the group of conds-
tons known as currhosis of the lver 1s caused by alcohol, the utmost
that has been established 15 that ‘cirthosis’ 15 somewhat more common
among al ltcs than among 5,153 81 and 1t 15 now generally
admutted that alcohol 15, at most, a contrbutory factor n the patho-
genesis of ths lesion,

Pathologusts and clmctans have long recogmized that, although
‘portal curthosis” 1s the common lesion m advanced alcoholism, facty
mfiltratton of the Liver 1s the usual finding mn the early stages.®? Neatly
a century ago Rokitansky % wrote. “The latter (adipose deposit) may
be the primary affection upon which the granular diseasc 15 grafted m
the shape of airthosis* So impressed were the French chntetans of the
nneteenth century with this sequence i alcoholics that they distn-
guished at an carly stage a ‘steatosss’ of the liver, when the organ was
enlarged and fatty, from a later stage of ‘cirrhosts’, when 1t was
shrunken and atropluc.® It 15 this type of atrophic liver, covered unt-
formly with fine granulations (Figs ‘37, 38), rather than the wregularly
scarred, grossly nodular organ, wluch 15 particularly f}gund w chromc

nuts. ..none of the granulations are larger than a hemp seea.
Connor * ® distingushes three_stages 1n 1ts development, The first 15
found m paticnts who have been drnking excessive amounts of
alcohol for only a few months, In them the Liver 1s large, pale, greasy
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and smooth; and on microscopte exammnation shows gross ifilration
with fat, but no fibross The second occurs when alcoholsm 15 of
several years duramon. The hver ss still large and fatty bur a fine
fibrasis 15 developing from the vesscls. The thud and ast stage 1s seen
n chronc druntkards The osgan 1s now small and fibrosed and wsually
contams httle, 1fany, excessof fatIt1s a typical diffuse hepatic fibrosis.
From hus knowledge thar fatry smfiltration of the liver was an essential
factor i the producnon of expenimental hepatic fibrosis in dogss 7
Connior saw cg:arly that 1t was of equal importance m the pathogenesis
of 2 unular leston 15 alcohohes, The sequence of mucroscapucal changes
1s showm m Figure 41 It 15 evident shat they are closely snulac to, 1f
not 1dentical with, dhose produced 1 rass by diets cavnng heavy fatty
mfiltration of the hver, and those seen m human cases of Kwashrokor
whe bave never tasted alcohol.

Consid of the 1 aspects of alcohohsm ndreates how
such a precedig fatey infiltranon could be brought about, and mam-
taned Alcnho% contats 0o hipotropse factors, In excess 1t produces
gastrtss, mmpars appetite and so lumts the addiet’s mtake of foad
Further, alcobol 25 expensive and so are the foods rich m hpowropre
factors and protem, ATX these factors tend  the same drection, to the
mgesuon of 2 defictent dset such as would lead to the development of a
fatty hver and subsequenc duffuse hepanc fibrosis, Whether alcohol
sself can conmibute to the development of this lesion by 2 wect]
toxic action on the frver cells 15 sall unsetfled, But, even af 1t can, 1t
appears that such a conmbunon 1 gratustons and that the observed
assoctauon of fibrosss of the hiver wath alcohol can more rea ly be
explaned a5 a tesule of the'mal upon aleoh
Such an explanation would be compatible with the observanon that
iffese hepanc fibrons 1 not kimsed ¢o aleoholes and, even among
them, 1s more common m the poor than w the rich.

It would be ungustifiable to conclde thar diffuse hepane fibross
55 the only fibrabic leston of ¢he hiver which can occar m alcohokies
In temperate chimates 1t 11 the coramonest type, and 1t 1s passble that
futare statistical research wall reveal 2 coreelation between the madence
of this parttcular form of hepatic fibrosis and the provatence of alcohal-
ismm, such as it faded o establish for aihosis o? che hver 1n general.
The deficient diets consumed by the atcoholic Jacks, hawever, nat only
!£5¢lel€ bposropse factors, but praten m general The occastanal

covery of post-necronic scarng m an alcoholic need, therefore,
tcause 1o surprise.
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commenang: to ik the two
Man, aged 56 years, bartender by occupation Had been dninking steadily for many yesrs,
Fully devetoped diffuse bepatic fibrosis.
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SECONDARY NUTRITIONAL DEFICIENCY AS
A POSSIBLE CAUSE OF LIVER DISEASE

It is a truism that nutrinonal deficiencies occur when the require-

Rl I - I

JRIOU PO - E .

pecially high madence of fatty mfil of the liver and diffisse
hepac fibrosis n growing children has already been ascribed, 1n part,
to the mcreased requirements for liptropic factors during growth.

Pregnancy
The predisposiion of pregnant women to dcvelo‘f- chmecal condittons
due to vitamun defi 15 well d and 15 attributed to a

{3

natural proviston by which the nutnnonal demands of the foetus are
satisfied. even at the expense of the mother’s health. If, m addion,
the maternal diet 15 faulty, or absorption of food 15 curtatled by
anorexia or g, d P of a defi disease may become
mevitable It would not, therefore, be surprising af hepatic lestons,
suntlar to those caused 1 experimental ammals by dictary deficiency,
proved to be Ily duning preg

Three Jestons of the liver have been gescnbed as occurrmg m preg-
nant women, fatty mfiltranon, penportal hacmorrhagic necrosis, and
massive hepatic necrosis {Fatty filiration of the Jiver, someumes
with cenenlobular necrosss, 1s particularly associated with the permi-
cous vormting of pregnancy % ®  An analogous condition can casily
be produced i amimals Ifrats are given a diet contantng just sufficient
casemn and choline, to prevent fat accumulating n the liver, and then
allowed to become pregnant, gross fatty whltraton of the Lver
develops  After parturition the fat content returns to the normal level
and this, perhaps, explams why m such animals duffuse hepatic fibrosis
does not dcvcfop The penportal necrosts associated with eclampsia

e g e .

although sull in sitw, were degencratmg or dead, and blood was pooled
n the pertportal zone.

In temperate climates massive hepatic necrosis 1s not common but,
1m general, 1t affects females more often than males. "This, as French’s
first pomted out,'® 15 largely due to the number of ¢ases m pregnant

H
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women,18 32 8 8 thus, of 164 cases m women, 66 were m-patients who
were either pregnant or suckling # But the infants from such cases
have no hepatic lesions, When one considers the preference enjoyed
by the foctus m the matter of nutriments available for both mother and
child 2 posuble explanation of these observations becomes apparent. ™

Thyrotoxicosis

Reference has already been made to the findmg of liver lesions in
thyrotoxic patients? $41 % These mclude fatty mfiltration, diffuse
hepatic fibrosis, massive hepatic necrosts and post-necrotic scarring.
The d nutritional req quent upon the raised
metabolic rate 1n these patients, may well contribute to their develop-
ment.

Amino-aciduria

Excessive amounts of amino-acids are known to be excreted i the
urme m three conditions: m the terminal stages of massive hepatic
necrosss, mn‘hepato-lenticular degeneration,?® and n the rare condiion
called the d¢' Toni-Fancont syndrome 12181740 [n the first, the amino-
acduria 1s assoctated with an increased level of amino-acds 1n the blood
and 1s believed to be due to autolysis of dead liver cells. In the two latter
the amino-acid level i the blood 15 not rassed, and there 15 further
evidence which also suggests that the amino-aciduria in these casesisdue
to an abnormality of renal function.!? &

The fully developed de Tom-Fancom syndrome #1417 15 character-
1zed by renal glycosurn, hypophospl rickets or lacia
enlargement of the tver and spleen, and amino-acidunia, Aninconstant
association with cystinura has been noted ¢ and m these cases cystine
crystals have been found m the reaculo-cudothelal system. The
condtion 1s fambal and, even when 1t does not produce disablmg
symptoms until adule lfe, 1ts carher presence 15 ndicated by the
sugmata of nickets. It does not affect all members of the fanuly and
in those affected does not always appear as the full syndrome. It
seems, from personal observations and the published accounts, that
the hepatic lesions and splenomegaly only develop 1 those cases with
ammo-aciduna.  At_autopsy hepatic lesions ranging from acute
Imasswve necrosis to fibrosis have been recorded. In two casesolgerved
personally, post-necrotic scarring and nodular hyperplasta were present
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{Figs 42, 43). Both abo had developed promary cancer of the liver.
One was 2 culd of ten years of age

5 §2—Postaatrranc scacnng and nodulse hypesphasia from 2 man, ged 34 years,
wsth the add torm of the 2 Yon.Fancom syodrome - Carcmonmarous change wis peeseat
v ot of the nodules on the posicetot surface

I view of the reported asocration with cystaura, and the knawn
selanonshup beeween expermental o sonn 4280 -

SCATTING, 1L W33 EXpe:
showmg thus kid o
detect any excess m
excessve

won pancuts avauaste In aff,
uantnes of 2 muxture of ammo-ands was excreted m
amounts of 16 ¢. daly, and n this muxeure vahne, glyeme, aluune
and serme were presont m relavely lacge amounts. In addition 3
considerable quantity of pepude, composed of serme and glyeme, and
the anmuno-acrd o7 apuno-n-butyne Jod ¥ were preseme® At
fiest sight these findings would seen madequare, either quantitatively
or qualiatvely, o account for the hepatic wjury on the baus
of 2n amino-acxd deficiency consequent upon {o&t of such acds
m the wane  Perhaps 3 cdue s provided by the excretion of sepme
wibich, 1n the free state and 1n combnaton as a peptide, may amount
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to over 2g daly.!* Now the major_portion of the.cystine required
m the body 15 formed from methionme; and for_this process_seane

e vifaliaadeiietoa |

¥ig_43—Post-necronc scarring and primary carcinoma of the
Iiver from a female chuld, aged 10 years, with the de Toru-Fancony
syndrome Dr Donald Hunter’s case

1s necessary.! Serme 15 not present 1 large quantities m dictary
protem but, not being an essennal amino-acid, can apparently be
synthesized in the body. If the loss mn the urine approached the
t amount [able from mg; and synthesis, a serime
deficiency would be produced, and this could entail a failure to synthestze
sufficient cystme. Under such errcumstances massive hepatic necrosts
and its sequefae night well be produced.
Hepato-lenticular degencration, or Wilson’s discase, 1s a famthal
discase charactenized by a lesion of the liver and changes in the nervous
systemwhich are paruicularly matked in the putamen. Denny-Brown'*?
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)
describes the hepatig Jenon as folfows: “The conditian is the muluple
nodular hyperplana of Matchand, the toxic cuthosts of Mallory or the
healed yellow atzophy of other authors, It may vary s degree from
changes typical of subacute hepants 1o a chropic stage. . . ” Recently
Uzman ans Deny-Brawn™ reported the finding of persistent ammo-
aciduna w early cases of this condson before hver finction tests
tevealed any evidence of hver damage and puncture bopay of the lver
showed only swollen parenchymal cells without fibrosss Dr C. E.
Dent m my own laboratory has confirmed the presence of peruistent
ammo-aciduna m three established cases bue detarled study of the
ndwidual amino-acyds present 1n the urne has not been completed
As yet the exact brochemwal consequences of the chrome foss of
amano-acids m the urme 10 the de Tont-Fancom syndrome and m
Wilson’s disease are not yet clear  But the over-nding consideration
would seem to be that, m the only two clinical condimons yet known
m which there 1s persistent amno-aciduria, hepatic Jestons idennical
with those of expenmental protein deficiency vecur. The possibihty
would, therefore, appear @ be strong that the mechamsm of these
condittons will prove to be some dxsmr%ancc of apno-scid metabolism
an the same posnt 35 the expersmental dietene deficiency

METABOLIC DISORDERS PRODUCING
DIFFUSE HEPATIC FIBROSIS

Hutherto consideration has been linured to those cases of diffuse
hepanc fibrosis which mught be explamed on the basts of direct, or
ndurect, nutnttonat deficrency. But nuintional deficiencics exert ther
mftuence by affecang metabolsm and 1t 1, therefore, to be expected
that related disorders of metabolism due to disease may thentselves
fead to smular effects  Actually, one of the first abscrvatons on expen-
mental diffuse hepatic fibrosis was that thys leion develaped m depane
ereanzed dogs* The occursence of a simslar lesion i human subjects
with diabetes mellstus had long been establshed 89 fn both cases the
lesson develops one the basss o% long-standing farty milation of the
hiver, and does noz occur of this mfiltration s prevented. But diffse
hepanc fibrosss alio oceurs after wfliration vath substances other than
neurral fat. 1t 15 seen m glycogen discased ® I 1 mvariably present
m adudt cases of Gaucher's disease TRg 49) It has been reported m
pr h ad the N Pk synd 48450
Occastonally 1ts easly sn‘;fvcs can be detected by microscopic exanuna-

mon m cases of amylosd diseaseL bt gpch panents razely hve long
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enough to develop the full lesion. All these different disorders have one
pome m common, They are all conditions in which the liver cells
are distended by some substance which accumulates in their cytoplasm.
Diffuse hepatic fibrosts seems, therefore, to be a reaction to mfiltration
as such rather than to any particular mfiltrating agent; 1ts development
can be adequately explained on the basis that all mfiltratons mterfere
with the mtralobular crreulation and so lead to malnutrition and
degeneration. of the parenchyma.
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CHAVPIER V

NOXIOUS FACTORS CAUSING LIVERINFURY

It has long been knowa that necross of the hwer, both m man and m
expertmental ammals, can readily be produced hly ceztam chemueals,
Seich are, 1 gonetal, protoplasmic_passons, capable of duwecdy Fulling
any coll with which they come m Consact, and the hepatic levion they
produce can bly be explaned as the diect exg of thewr
action on the hver parenchyma  For man“);ﬁe'cats this was the only
kind of hepane necrass for which 3 causal relanonshup could be
established and 1 15 not, it prising that the o
the soxic ongm of hepatie necrosss, 1n general, was extended wntd 56
came to dommate tlus field of pathology. Hepate necroses, occutmng
m the course of febnle siinesses, were regarded as probably duc to the
action of a hypoth toxm P d by hving org; he
necrases 1 pregrancy were assumed to be the result of a toxaemia.
More dificult 1 explun were the necroses m thyrotoxcoss, but
suggeshions were not wannng that even these were essentially toxc
wongan Eventually the posinon was such that the finding of  hepatic
necrosts, whese ongim was obscure, was almost antomancally assumed
0 ndicate the presence of some unknown hver poson  Thus assump-
ton was rat sertously chatlenged untl the discovery of dietetic necrosss.
But 1t fras already become evident that a sharp classificanon of hepatic
necroses mto those due @0 the presence of 2 noxious agent, and those
due 1o the absenre of an essentul nutament, 18 not possible. The action
of sonme possons & profoundly maoditied by nutnent factors, the action
of others may concewvably be due to their causing malnutnuon, The
problem of the hepaue necroses associated with exposure to possons
or wnfecuve agents 13, therefore, by no means sunple It can best be
pproached by d of the exp % dara,

EXPERIMENTAL HEPATIC NECROSES
ASSOCIATED WITH POISONING

' P RECTO: with ady of chermeal
pousons, whether these are of synthetic or vtal orign, are of twp braad
types, those m which the leston follows shortly upon exposure ta the
posson, thase m which 115 development 18 delayed, even though

105




106 THE LIVER AND ITS DiSEASES

exposure continues, for many days or weeks4$ For convenence of
discusston these will be distingutshed as“Immedute’” or ‘Delayed’
hepatc nceroses.  Generally speaking, each of these chinical rypes
corresponds to 2 different pathological form; immediate hepatic
necroses bemg assoctated with zonal necrosis, delayed with massive
necrosts, The sequelae n cach are those of the respecave anatomical
forms of necrosts.

1 g5 . .

p 1 hepatic

This leston can be readily produced by a varety of synthetic
chemucals and naturally occurting posons. It is the lesion produced
by the thlonnated hydrocarbons, ! tannic acid, phosphorus, and allyl
formate 4288 It occurs after mjection of the endotoxmn of Proteus
vulgarss, extracts of certam algae,? or mgestion of porsonous mush-
rooms.

Carbon tetrachloride poisoning can be taken as a typrcal example.
Withmn 2 few hours after the potson has been given, the ammals fall
dl. Al the anumals are affected and at about the same time. The
tllness 15 at 1ts herght twenty-four to forty-eight hours after the poson
has been given and, at this stage, the liver shows, macroscopically, a
general exaggeration of the lobular pattern and, mucroscopically, 2
centrilobular necrosss (Figs. T and 17) mvolving every lobule through-
out the organ** Dunng the next two or three days clinical recovery
sets m and by the end of the first week the animal appears enticely
normal. Traces of ressdual damage to the liver may, however, persist
for a week or so longer. Even when the illness 15 at 1ts herghe there 15 no
clinical evidence of jaundice, oedema, or effustons mto serous cavities.
But for the findings at autopsy the presence of a hepatic lesion would
rarely be suspected

Tlus 15 the picture when a smgle myection of carbon cetrachlonde
15 given by the natural routes of ingestion and inhalation, or by sub-
cutancous njection. With other possons the clinical prcture 1s suular,
but the posinon of the necrosis within the lobule may be different.
After chloroform, tanmc acid or mushroom posontng, 1t 1s also centri-
lobular; after allyl formate, phosphorus or the endotoxmn of Pro-
vulgarss, 1t 15 peniportal (Fig. 18.)

Comparison of the i diate hepatic is due to poisoning
with dietetic necrosis

Comparson of the clhnical historics of thesc immediate toxic with

duetetic, expenmental, hepatic necroses reveals three broad differences.



NOXIQUS FACTORS CAUSING BIVER INJURY 17

Tarst, there 18 2 marked difference in the nme required for the iiness
15 appear. Sccond, in ramediate necrosss all the ansmals become
at the same time, 1 dretetic necross the stinesses of dfferent members
of owe group nuy be days or wecks apart, Thied, the sequelse are
different  Anmals surviving a single attack of ymmediate necrosis
recover completely. After a single attack of dsetetic necrosis 2 chronic
hepane lesion remans, and death, either 1 an acute atack or as a resolt
ome sequelac, 1 the rule*

However much dictetre and tmmeduate nocrosis due to povsanng
may differ, they are both, at their onset, acute dinesses of sudden
devclopment. it 15, therefore, alt the more stmlang that the larent
penod m the two conditons s so different ¥In dietetic necrous the
lstent pentod 1 measured 1n weeks, dunng the whole of which ume
the ansmal appears healthy although exposed to conditions necessary
for the production of the iliness. In immedtate necrosis, on the other
hand, the latent peniod 33 messured 1 howss. These differences are
reachly expluned by the different causative mechanisms m the two
condions  In dietenc necross the latent pertod 15 the tume required
for the state of deficency to develop Natutally thus vancs wich che
poverty of the diet m protem, the success of the mndvidual anymal 1
obtamung food from the common supply, and the stocks of body
pratem 11 the anumal at the begunnung of the expernment. As a result
the Jengrh of the latene penod vanes net only between anumals on
different diets but between ammals m the same group  But unal the
deficiency stte develops the bver cells are normal, when 1t has
occurred necrosss follows and @ s few howrs dlness s mansfost I

drate necrogis due 1o p g, however, the apprapnate msernal
state 15 at once creaved by the mtroduction of the noxsous agent mio
the body. There 15, therefore, hule vanaton m the length of the latent
penod berween anumals w the same group  Thus the anumal wirk
uamediate niccross 35 m a3 swmelar position, immeduately afeer recewving
the poison, 1o the anumal about ro develop dietessic necrosts after several
weeks on 2 deficvent diet, and s the next few hours the symptoms of
scute hepauc necross appear 1n both ¢

The pathological features of the two cond show equally seetking
differences  In dicteticnecross *® the leston 1s massive i type (Figs, 25,
26and 27), wrregularly disterbuted, and the extent to which the different
lobules ate wvolved ranges fram deash of all pasenchyimat cells 10
wiscathed survival In ymmedute necrosts, on fhe other hand, the
typical fesion s zomal {(Figs 1, 17 and 18), and cffeces every lobule
theoughout the biver 1 the same fashion and to approxumately the
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same extent3® 'Tn dietetic necrosis scarring of the liver invariably
follows even the mildest attack. Such scarrng occurs at the sites of
previous necroses and, these being irregularly distributed, the final
result is the grossly distorted liver of post-necrotic scarnng (Fig. s) in
which bands of fibrous tissue cut mto the organ and separate areas in
which fibrosis has not occurred (Fig. 7). In immediate hepatins
foll 8 P ing the sut course depends upon whether the
autack is single or repeated. If smgle, complete restitution to normal
takes place; 1f repeated, a umform diffuse hepatic fibrosis develops.t
4 There 15, however, one vanant of zonal necrosss which can lead to a
different sequel. If the poison reaches the liver in exceptionally high
concentrattons, as after intraportal imjection,’s or if it 15 of unusu:
virulence, as i the case of the toxins of some poisonous fungs,* then
the resulting zonal necrosis may be so extensive as to mvolve the whole
lobule. In that case 1t 15 virtually massive m type and its scquelae are
those of that anatomcal form. But the iliness sull has the shor latent
pertod and other climcal features of 1mmedrate necrosis and thereby
can be differentiated from delayed necrosts due to diet or certan
speaial posons.

Delayed experi 1 hepatic

It is a strcking fact that, ‘although poisons which lead to immediate
hepatic necrosts i man readily cause sular lesions n experimental
ammals, those potsons which are associated with delayed necrosis
human patients rarely reproduce this lesion in exp ! animals.
Cunchophen, for example, which may lead to the delayed development
of massive hepanc necrosis m man fuls to produce any sigmficant
Iiver damage m amimals ® Simlarly, trstrotoluene 1s without effect
on experimental ammals kept under normal conditions ¢ ¢ Indeed,

the only clear example of delayed experimental necrosss, cavsed by
! IECTOSIS

noxious agents, s that due to selemum, and, as yet,

of the Iiver m man has not been recorded. Fortunately, however,

selenium potsonig 1 ammals has been so extensively mvestgated
N PN PN cr, ©

lsmxring and m some animals is limuted to the left lobes, Expenimental
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Iselengam possontng has thus the clmical and pathological featwces of
dieretic masmve neceous dus to aa meomplete deficiency of sulphur-
containung ammo-sesds and, bke that lesion, 1w 1 g:cvcnzcd by supple-
meuts of casem, methionsne or cystme The explanation 1 suggested
by the finding thar, m the protem of plants grown on. selensferous sodl,
seleum has replaced slﬂpgmx n the seiphor<conraming amino-scids,
1, 25 seems hks , such acids are not uthsable by the body, then the
possonous action of selerum would be due to 65 Jeading to a deficiency
af sulphur-contamng amuno-acids.

A sundar explanation may account for the delayed developmens of
magave hepatic neczons . persans exposed to tnmitrotoluene. This
substance has no effect on anumals zeceving normal diets contamng
adequate amounts of proten® ¢ Typieal delayed hepane leswans can,
however, be produced m ammals receving low-proten hugh-fat
dies® Froutrotoluene combimes with srano-zads, the free mtrous
group lmking with the amina group of the acd# There 1 ewsdence
that 1t rasses the metaboic rate and thus the requisements for protem.st
The combmed mflacnce of these tvo properties will tend steadily to
produce 2 deficsency of ammo-aceds withi the body. The role of
dietary far n facditatng the development of massive neerosts afver
mgestion of tnmteatolucne may sxm%!y be related to the solubiity
of that substance 1 fat, which mught facdstate s absorphon and daoes
hold 1 n hagh in the fasty mfiltrated hver @

The concept that certam pawons may act by producing condi
toned nutntonal deficiencies bears on a mchzmsm of the hver
d with & P Hy toxc sot may be
rendered mnocuous w one of three ways, by destruction, by altera~
tiom, o1 by combinaon with some metabolic factar to form a harmless
compound I the organ 1 undamaged, substances dealr with by the
two former methods would be nnocuous even when gwen i large
amounts. But those dealt with by the latter method could be capable
of producmy 1?\1!}' even wm the normal ammal  Whether they do so
or not would depend upon the dispensabibity of the particular metaw
bolie factor with which they combme  If this 15 not estential to mets-
bohsm, or can be produccg n snlinted quanates, no harm cesols
If, however, 1t 1s essential, and 1s supply 15 imited as would be the case
of st were an essennal amuno-acd, hen 2 dangerous seace of defiaency
world follow  Under certam arcumstances, therefore, the process of
detoxficaton teay be 3 hukdity cather than am asme. Thia TEEITAOR
need accasion 5o surprse for there 15 no season to regard detoxtfi cation
by combmation as necessassly a speeial process evolved for 2 benagnant
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purpose It could cqually well arise as the inevitable, and incidental,
result of the production, along the normal lines of metabolism, of 2
oncrlxpound which 15 1ncapable of being further broken down in the
ody.

Thus delayed hepatic necrosis from porsons resembles, chnieally and
pathologically, the type of massive necrosss produced by protem
deficiency, Consideratron of its possible causation suggests that the
mechanism of the two may be fundamentally the same, the production
of 2 nutntional deficiency,

FACTORS MODIFYING EXPERIMENTAL
IMMEDIATE HEPATIC NECROSIS DUE
TO POISONING

Dosage

It has already been mentioned that when a poison 1s mjected into the
portal vem, m order to ensure ats reachung the hiver m Jugh concen-
trations, the resultung necrosts 15 so severe as to take on the character
of a masstve necrosis.!* When admmustration 15 confined to more
usual routes, dosage naturally wnfluences severity. But thus 1s less than
mught be expected. Thus in the rat, 0 016 c.c. of carbon tetrachlonde
per Kg. of body weight, when given subcutancously, produces minmal
lestons, 1 but there 15 very lutle difference 1n severity between the
necrosis produced by 005 ¢ c. and 17 ¢ . per Kg. The same constdera-
tion applies to rabbuts and, indeed, 1 them 1t has been found impos-
sible to produce death of all the hver parenchyma even when enormous
doses have been given subcutaneously.4” The correlatton between the
sevenity of the leston and the dose of the causanve potson 15 only
approximate and above a certain mmimum the dose may be vari
within wide lmats without producing any appreciable alteration
the extent of the necrosis, It 15, therefore, all the more mteresting
that by other means, even when the dosc of poison 1s matntaned
constant, wide vananons w seventy can be produced.

Nutrient Factors

The early observations were concerned maly wath the effects of
carbohydrate and of fat, and 1t was found that (‘Kcts rich in carbohy-
drate reduced, while diets rich 1n fat ncreased, the suscepubibity to
chloroform poisoning.? 2 %™ Later, a correlanon between resistance
to such possons and 2 high glycogen content in the hver was demon-
strated.3” This observation scemuf, at that time, to explain the increased
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suscepnbidiy found in starvatton, and when faty mfilnation of the
foves ad been produced by 3 Iugh fat duet, for m bodtsnstances the
fiver 1 poor in glycogen. The protective action of carbohydrate was
thought to dersve from s absbity to roduce the normal breskdown
of prote and hence to conserve to the body the protem stores that
svere so vinally needed when beer clls were being desteayed by
fecrosis.® M #¥ The possibibiey of its formng harmless ghy curonates
with smable potsons was abso suggested ® Whether these explanations
were correct or not ts now donbriud bur, at least, they served 1o direct
attenban to the importance of protein m s conneenon
fr 15 manly to Whipple and Tus school that we owe the mass of
evidence which blished that ptit o chlaroform, as
measured both by the death rate and she xent of the zonal necross,
1s closely connected with the state of prorem metsbolsm m the
body %4 Protein deplenion greatly mercases suscepubility, semedying
such depl restores pribility to normal. Scarching for the
explnsnon of this observanan st was found chattproten deplenion
leads to 2 fall m the roral sulphur content of the hver,* and that the
relatwe <o chiorefort hesta of pups, bom of protem
deplered mothers, could be correlated with the refanvely hsgher sulphur
content of thewr lvers3% On the basis of these findings the effects of
gvipg sulphur-comaming amme-ands was tested, and it was foond
that methionsne, cystme, and cysteme, but not choline, afforded definne
protection agamst chloveform o proten depleted dogs®®  Such
measures also restore the lowered sulphur content of tﬁsc hver to
normal provided thae these wstitution 1 not delayed for more than fous
hours after anaesthesia. But the most remarkable feature of these
uments 1 the speed with which adnimusteation of pratem, or
sulphur-contammng ammc-ands, testores notmal susceptibidicy to dogs
depleted of protein. It 15 surpriung enough that admumisteason,
yamediately before, or duning, chloroft hesia 15 soffi
1t 15 huetle shore of hing
as fase 35 three to four hours
cifccuvc“;ﬂn & s Ml
Ta expl eir tesults Miller and Whupple ¢ suggest that the sy
done 10 the hver cell may be due to’:hlaxgx%orm d[%gu(bmg an mz:;m‘\z
system, such disturbance bemng reversible for 2 pesiod of theee to four
hours after 3ts ncepuon This enzyme system 15, they sugpest, nch m
sulphydry! growups and they explamn the protechive action of the sulphura
contunmng amuuo-acids by theis promonng the formanon of such
groups. Bt this protective acon is only found 1 dogs previonsly

t of mett or cysune,
affer clloroform aaesthesi, are equally
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depleted of protem; 1t does not occur in notmally noursshed animals.
If, as they 1mply, chloroform acts by reducing the number of effective
sulphydryl groupings in an enzyme system, then it is dfficule to see
why the sulphur-conta.i:ung amino-actds, when given during, or
shortly after chloroform anaesthesa, should be able to augment the
number of such groupmngs only when that number had previously
been reduced by protem depletion. It would have been expected, if
the suggestion were correct, that, given sufficient protein, normally
nourished ammals would be enurely protected from the effects of
chloroform. Such 1s not the case.

It can hardly be a comadence that the ammo-acids which govern
susceptibility to chloroform poisoning are the same as those which
protect agamst daetetic necrosis of the hver; and any explanation of
thetr protective action must seck to account for this assoctatton. It 1s
also decirable that the same explanation should account for the other
two factors which ncrease susceptibility to chloroform: anoxa and
hyperthyroidism. The followmng explanation 1s suggested.

When considering the effects of expertmental 1schaemua upon the
hepatic é)arenchyma 1t was noted that the first evidence of necross
appeared about six hours after arrest of the circulation, After possonng
with the chlorinated hydrocarbons, no change 1s seen 1 the paren-
chyma untl some two to four hours later. Then the parencliymal cells
are seen to be swollen ™ But 1t 15 not until a further six to eight hours
have elapsed that unequivocal centrilobular necrosis appearst 1%
Tlus necrosis has already been astributed to the swollen parenchymal
cells impeding the flow m the mtralobular sinusoids to such an extent
as to starve the more centrally placed cells of those blood-borne factors
which are essential to fe (Fig. 19). It 15 suggested that™in protem
depleted animals the parenchymal cells are so depleted of sulphur-
contamng anuno-acids that they are dependent, from minute to
munute, on the amount of these substances m the blood which circu-
lates past them, Under d:cse crrcumstances the shghtest retardation of
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contaning amino-acids are given at any ime before thus, they can reach
all parts of the lobule 1n adequate concentrations, remedy the depletion,
and so reduce the extent of the necrosis to that which 1s mcvitable
cven in well-nourshed ammals.  Such an explanation reconciles the
effect of protemn depletion in inducing dietettc hepatic necrosts with its
other effect of exaggerating zonal necrosis due to poisons. It suggests
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that such an exaggeration, whather coused by proten depletion, by
anoxa, or by hyperthyrowdism, has a common basis 1 the actual or
relative 1nadt y, under the p i of thie intra-
lobular airculation to supply the nceds of those zones of parenchymal
celly whuch are normally spared. ¥ mdicares why poisons, bke ars-
phenanune, which must be given 1 huge doses to produce oven
ununal lesions 1n notmal ammals# readily cavse ‘immediate’ centn-
fobular zonal neerosss 1 ammals on diets defiment i protem.s Ir
exphuns why 1t has not been possible fo prevent entrely the cenen-
lobular necrosss of chloroform possoning by givmg an excess of pro-
win  The mtegriry of the hepatie parenchyma 13 dependent upon
several blood-bome factors, Bschaema deprwves st of all,

THE PATHOGENESIS AND CLASSIFICATION
OF MEPATIC NECROSES IN GENERAL

Tt 15 oppartme now o xeview the problem of hepane necroses m
gmcrlal or 1t 11 evident that some of the older concepnions are no Jonger
tenable

Neczoss of the hepate parenchyma can be produced 1 one of two
ways, by the presence of noxious agents o by the absence of some
factor essennal to cellular hife “The noxtous agents can be chenmicals
or, a3 will be seen later, living orgamisms  The factors essental o
cellular bfe may be aroxygen. U p devamples of
ather type of necroms can be produced expenimentally but, in the
majonty of cases y buted to p ot p
to a vamable degree It 1, therefore, maccurate to regard all necroses
after exposure to noxons agents as ‘toxc necroses’, or al those due 1o
Tack of an esstomal factor as nomnonal  To meet these difficulues
the adjecves “Toxpathie” and “Trophopathue’ were mrroducedts A
toxipathue lesion is due to the dicect action of 2 noxous agent, be that
2 chermueal or a biving organsm A trophopatiue lewion 15 one due to
deprivation, diectly or mdsrectly, of a factar essental to ccllatar Iife,
e that oxygen or a nutnmment Iz may well be that when these Yesions
can be discussed 1n terms of llular ch y the d
between them, and the need for distnpusting each by 2 soparate
terrn, wilb dissppear  But 1n the meantune the distmetton appears
wsefal. Thus the fessons of phosphorus or alfy] formate powonug are

ples of L d taxipathic necroses; those due to cysunc
deficiency of 2 pure trophopathuc process, The fesion i chloroform
potsoning could be precisely, 1f pedantcally, descrbed w2 tropho-

1
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depleted of protem; 1t does not occur in normally nourished animals.
1If, as they 1mply, chloroform acts by reducing the number of effecnve
sulphydryl groupmgs m an enzyme system, then it is difficult to sec
why the sulphur-containing amino-acids, when given dunng, or !
shortly after chloroform anaesthesia, should be able to augment the
number of such groupings only when that number had previously
been reduced by protein depleson Tt would have been expected, 1
the suggestion were correct, that, given sufficient protein, norm
nounshed animals would be enurely protected from the effects of
chloroform. Such 1s not the case.

It can hardly be a comadence that the ammo-actds which govern
suscepubility to chloroform poisoning arc the same as those which
protect agamst dictenc necrosis of the liver; and any explanation of
their protective action must seck to account for this association. Itis
also dearable that the same explanation should account for the other
two factors which ncrease susceptibility to chloroform’ anoxia an
hyperthyrordism.  The following explanation 1s suggested.

‘When considering the effects of cxperimental 1schaerma upon the
hepatic parenchyma it was noted that the first evidence of necross
appeared about six hours after arrest of the circulation.  After porsoning
wath the chlornated hydrocarbons, no change 1s scen m the paren-
chyma until some two to four hours later  Then the parenchymal cells
are seen to be swollen. s But 1t 1s not until a further six to erght hours
have elapsed that unequivocal centnlobular necrosis appears.X! ®
This necrosss has already been attributed to the swollen parenchymal
cells impeding the flow m the mtralobular smusords to such an extent
as to starve the more centrally placed cells of those blood-borne factors
which are essenttal to hfe (Fig. 19). It 15 suggested that'in protein
depleted anmals the parenchymal cells are so depleted of sulphur-
contaimng ammo-acxdps that they are dependent, from mmnute to

minute, on the amount of these substances 1 the blood which eircu-
lates past them. Under these circumstances the shgheest retardation of
1, v n. -1 P .. LI | B

< el opninlenca an

even m well-nounshed ammals. Such an cxplanation reconales the
effect of protem depletion in inducing dictetic hepatic necrosts with 15
other effect of exaggerating zonal necrosis due to poisons. It suggests
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snecrosts, i€ the atack 15 single, » followed by complete secowery;
of frequently tepeated, 3 dufse hepatic fibrosts resules,

HEPATIC LESIONS IN MAN ASSOCIATED
WITH NOXIOUS AGENTS
Foxipathic Hepatitis in Man
Numerous examples of toxpatuc hepatins duc to chemucals can be
found m accounts of human cases of potsonmg
A g, aged 97 yois, was asosthenzed witk chlarofory Next day she
was drovesy, the day after jsundiced, and she died three days after the anaesthenc

At autopsy the Iver wcx%h:d xEoo g {normal 1500 g ) and there was necrosts around
3 cmxm{ veins of cach lobule 108

A chid of _}% years was given tcc of catbon wsrachionde and ded forty-eight

hours laer  The hver showed cesrdobular necrosts mvatving hatf ca rwonthueds of
each fobufe 280
These are both ples of p i which, m

¥ from
the vsust dosage, are commonly wrthout mamfess secfects At first
sight thy low wndence of diness m human subjects nught scem o
suggest a disceepancy from the expertmiental work  In anmals, when
these two chemcals ate gaven under controfled constant condations,
pathologieal changes 1n the hver of approxamately the same seversty
aze consusterely produced m all. But even m animals symptoms of
ver damage, sucgus Jaundice, are uneommon and the cxastence of such
damage may easdy be unsuspected if the ammmals are not kulled w
demonserate uy presence. Comparable ubelinscal homan cases” have
been noted * and, such hepatms beng a cransient condnon and Iver
damage tn man beng rately suspected m the absence of aundice, 1t 1
ﬁmbablc thas many cases are overlopked. It g5 therefore Iikely thar
verd after exp t0 toxspathic agents, may be far comumoner
than 1 reabzed, and that the discrepancy beeween clinscal and expen-
mentat observations way be more apparent than real
When mote yaulent powons are taken, the maidence of fatalities 1
fugher and the pathologscal lesions more extensive, At tmes the zonal
necrous may extend i} it becomes masuve, bur wsually waces of its
E;umrdy zomal character can be found on search  When massive,
wever, it sull differs from dietetic massive necross i bang gencral-
szed and not parsial m s distnbunon, and ‘mmediate’, and nos
‘delayed’, m 1ts onset.

4w, aged 22 yeans, wis admated to hospual swe hours after takang vat pouson
contanng phosphoras  Three days luer yaumdvce developed and be died sex days
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pathic necrosis_secondary to a toxipathic swelling of the hepatic
parenchyma The terms relanng to cellular pathology are, however,
unsuttable for the broader conceptions of general usage. Inclusive
terms comprehending the lesion as 2 whole are required.” OF such the
term h°§‘~“£‘£i‘ most usefual, for 1t can be applied, not only to the whole
lesion, but also to the leston in its different stages of development.
The qualifications toxspathic and trophopathic can then be used in
assoctation with it to andicate the dommant factor i the causation of
the parlt:cula’{ condition. The lcs:gns of tthhv:r m mfccthe hepattis,

X . K D R RS

with exposure to noxious agents, it may be usetul to summarsze the
broad characteristics of each kind of lesion.

Toxipathic_hepatitis 15 characterized chmcally by the shormess of
the latent period between exposure to the causative conditions and the
development of the dlness. The usual pathological lesion 15 a zonal
necrosts, uruformly distributed throughout the fiver, but occasionally
the noxious agent 15 so varulent, or present in such concentration,
that the zonal necrosis extends to mvolve all the cells m the Jobule
and becomes masstve m character throughout the hver

Trophopathic_hepautis, due to direct or mdirect nutritional defi-
ciency, has a delayed onset. It causes a massive hepanc necrosis which,
even when 1t svolves the whole organ, is usually at differcnt stages of
development m different places.” Trophopathic hepatitss due to anoxia
15, however, of rapid onset, and leads to a zonal necrosis which, on
oceastons, may extend to become massive.

Trophopathic hepatitis frequently occurs danily to those types
of toxipathic hepatitis 1 which swelling of the hepatic parenchyma
occurs, It 15 then due to this swellng impeding the intralobular
circulation and so curtaling the supply of those factors essenual to the
hife of the parenchymal cells. It1s uncertamn what part anoxia and what
part defictency of some cssentm} nutriment plays in this necrosis. In

- Laladin loads simnle ta an

hepatic necrosts .
The chinical and pathological sequelae 1 the survivors of these
different types of hepautis bear no relation to thewr cause. Massive
d, leads to p ic scarring  Zonal

necrosis, however p
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and around the portal tracts, which not infrequently develops,
is m alt yrobszhrl; sumply a response to the meralobulac damage

Feo v s

Fic 4+4—Cenmlobulat nccross i infective bepanns From a fatal case in man.
ucke, B, Amer J Path 153,20, €70
(Fig. 9). All the o -
infection wath a
the omset of sym -
penod of mcuban . " .
the onset of the symptoms of nfection the liver becomes enlarged and
tender. Many cases develop jaundice a day or two later, others sub-
side® 203 % @82 108 yyyhoue domng so. In the ordinary case the
symptoms of infection quickly subside, dectease in size of the hver
follows, the jaundice fades, and before long the patient recovers
pletel i 1 pl of the liver to

normal occurs.® Such cases have the features of a toxipathrc hepantis
due to a single attack by a noxious agent; but n them the noxious
agent 15, not a chemical but the results af a virus mfection

“Not all cases of infective hepatins, however, pursue this simple
course. In some a massive necrosis supervencs Thus etther kills the
panent or lcads' to post-nccrotie scamng  The explanation of thus
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after taking the poson At autopsy the liver weighed 1850 g and showed extreme
fatty degeneration most marked at the petiphery of the lobules 106

A woman, of 26 years of age, ate thirty-five fung: which she believed to be mush-
rooms, but which were later found to be Amanita phallotdes, She died four and a half
days later The liver weighed 1 Kg and was yellow and friable  On mucroscopic
examnation all the parenchymal cells show:g fatty change or necrosts, save for
occasional cuffs of healthy cells around some portal tracts 2%

After even a single attack of hepatitss from such virulent poisons as
phosphorus,™ or the toxin of Amanita phallotdes,?” the survivors may
develop a fibrosis of the liver, The published data, however, are not
sufficiently detatled to reveal s type. From analogy with animal
experiments post-necrotic scarring would be expected

The above cases are all mstances of poisoning by a smgle dose of a
particular chemical. Repeated doses of poisons causing zonal necrosis
lead, in experimental animals, to diffuse hepatic fibrosis~ The followng
examples 1llustrate the same effect in man.

v [IFL T S
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A smular fibrosis may also develop after long cxposure to inorganic
arsemuc which 15 known to produce, though with difficulty, a centri-
lobular necrosis m ammals.

A woman, aged $6, was admutted with signs of ‘eurthosss of the liver’ and chronic
arsemc posomng For twenty years she had cegularly taken fall doses of liguor
arsentcalts for psorasts, but fourteen years before admussion the treatment was dis-
continued  She was a total abstamnct, 1 good arcumstances, and the W R. was
negate At death a diffuse, hepatic, fibrosts was found

It 15 thus apparent that the clmcal and pathological features, develop-
ing mn man after exposure to certain chemcals, closely resemble those
in expenimental toxipathic hepatitis produced by the same powsons
1n amumals / There are many 1llnesses, however, with the pathological
features of a toxapathic hepanns, 1 which there 15 no exposure to 2
chemucal poison Infective hepatitss and homologous serum Jaundice
are examples.

It 15 now securcly established that the pathological lesion m
the acute stages of infectve hepatitis and homologous serum jaun-
dice 15 a zonal necrosss of the liver parenchyma? 25385 88 Centri-
lobular necrosss 15 present (Fig. 44) and the cellular reaction in
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The assocsation between massive hepatic necrosis and infecuve hepa-
tatss was first pounted out by Cockayne ¥ m a masterly aesicle published
n 1012 and subseq: P amply confirmed hus observation
that the wmadence of puassive necrosis increases when infecuve hepaiitis
1s epidemne 39 1 2B The guesnon thus anses 8t whether the
massive srecrosss, which 1s seen warh marcasng frequency dusing an epi-
demic of ifecave hepanns, ssmply dueto an aceentmation of theanfecave
process whch usua.l?;rngmduccs a transient zonal necrosis; or 1 a separate
and distnct condtion which supervenss on the usuatly bengn méective
hepanns® The former alternanve may account for those cases dymg
wthin 2 few days of the appearance ot llness ¥ # and, a3 such, wauld
be comparable to the massive hepatic necrosss seen after hughly virulent
posons Such cases are, however, rare, and the majonty would scem
to have another explanation.

Cockayne drew attention to the many reports which mndicated that
pregmancy mfluenced the prognosss m infective hepanus, Thus Balloe*
recorded 2n epid 10 N que 1 which eight p women
were attacked  Seven muscamnied and alt died wrch symptoms of wetire
grave  Bardnet had a sumlar expenence wt Limoges.® Cases are
recorded of one member of 2 famly developmg, and then recovenng,
from muld mfecuve hepanas and later another member, who was
pregnant, contracting jaundice and dying wath masve hepate neere-
ss% The reverse has also been noted; 2 pregnane woman dymg of
wassive necrosts and, later, other members of die famudy developing
wnfective hepatins * The masuve hepatic necrosss, which occurs
pregnancy m the abstnce of mfective hepautss, has already been
menzioned, snd it has been suggested that this may be 2 trophopatuc
lesion due to the diversion ofg essential nuwrments from the mother
w the foetss  When infective hepatws 15 abso present the labihity
of the mother to develop such a compl would be derabl
mcreased. That the massive hepauc necrosss seen in pregnant women
15 not due 10 any wsual virulence of the mfrenng ageu 1 wdicared
by the observanon that the hvers of the wfants bom o such women
are narmal

Hinfectve hepautis s prevalent in farunes and among mabrounshed
persons, massive hepatic necrons 1s alsa said to be relauvely common.

Unfortunately this opimon 1 not well documented. Before the firse
world war masuve hepauc necrosts was a ranty m Central Evrope
Dunng the war mnd for some years aftersards us frequency astomshed
expenenced chmaans, In the opmon of the German physicians ps
mereased nadence was related prmanly to malnsmten and nor
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pondingly severed? It has been observed on several occasions that out-
breaks of jaundice 1n venereal disease clitics have coincided with the
prevalence of wfective hepatis m the neighbourhood 2 ¢7%6 10 In
the clic patients, the mncidence rate of jaundice was higher, and the
mortality rate about ten trmes greater, than in the surrounding popula-
tion with mfective hepatins,

Delayed Massive Hepatitis in Man after Exposute to Poisons

Following exposure to certam poisons illnesses develop, m a munority
of the population at rsk, which are charactenzed by the long larent
peniod between exp and the app e of symp At autopsy
a2 massive hepanc necrosss, often most marked in the left fobes, 15
found?t 1 The survivors develop typical post-necrotic scarring.
Typical examples of such possons are trimtrotolucne 22 % @ 1 % and
cinchophen,? = 8 s

A boy, aged 16 years, was employed meltng TN'T from May 23td 1o the end of
June, 1916, when he was discharged and went to Live on a farm, On Auguse 28th he
started to vomut, became jaundiced on September 15t, and died on September gth
At autopsy the liver weighed ss0g and showed changes typical of ‘acute yellow
atrophy’ 196

A wornan, aged $4 years, on admassion showed jaundice, oedema and vomung
Seven wecks grckusly her doctor prescribed cnchophen, and she had taken this
substance 1 therapeutic amounts for five and a half weeks Jaundice developed
ten days after taking the last dose  On admission the case presented the climeal
features of ‘acute yellow atrophy’  She died 2 month Jater and massive necrosis of
the hiver was found 4%

A wornm, aged 30 X:m, was admutted wath ascites ten years after an attack of
Jaundicewhich occurred when she was wotking with T N T At autopsy the lver was
fibrosed and 1 places showed signs of subacute necrosis 108

A woman, aged 46 years, had received courses of treatment with eincophen over
three years  She died 1 coma and with jaundice At autopsy post-necrotic scatrnng
was found and the photograph of her biver shaws atrophy of the left lobe &

These illnesses closely resemble that of dietetic masstve necrosis
and contrast conspicuously wich those due to toxxlpat}uc hepatitss, Iess
suggested that they may be regarded as examples of a conditioned

phopathic hepantss, developing i a manner similar to that sug-
gested for expenimental selentum possoning.

Trophopathic Hepatitis as a complication of Toxipathic Hepa-
titis
In temperate climates massive hepatic necrosis usually occurs as 3
complication of 2 primary illness which ordmarily gives f1sc to a zona
necrosis and pursues the usual clinical course of 3 toxipathic hepatitis.
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The astocanon between massive hepatic necrosis and infective hepa-
titis was first pomted out by Cockayne 1711 a masterly article pubhsl.lcd
in 1912 and subsequent experience has amply confirmed his observation
that the inadence of massive necrosis increases when infective hepatitis
15 epidemic.® 118 1% 20 68 The question thus arises as to whether the
masstve necrosis, which 15 seen with increasing frequency during an epi-
demuc oﬁnfccﬁvc}:f]pauds, wssimplyduetoan. accentuation. oft t!lc infecave
process which usually pnzc.ix:ccs a transient zox'tal necrosis; oris aseparate
. .

PULULS.  SUCLE LISES AL€, HOWEVEL, 14LE, diIU Lie IEOILY Would seem
to have another explananon.

Cockayne drew attention to the many reports which indicated d-u:
7 e, AL i st

grave. Bardmet had a sinular experience m Limoges.* Cases are
recorded of one member of a family developing, and then recovering,
from nuld infective hepatins and later another member, who was
pregnant, contractmg jaundrce and dying with massive hepatic necro-
sts3 The reverse has also b--- ===+ 5 -=- N °
massive necrosis and, later, » -
mfective hepatits* The . -
pregnancy m the absence of infective hepatins, has already been
d, and 1t has been suggested that this may be a trophopathuc
leston due to the diversion of essential nutriments from the mother
to the foetus. When infective hepatitis is also present the hability
of the mother to develop such a compl would be considerably
mereased. That the massive hepatic necross seen in pregnant women
1s not due to any unusual virulence of the mfecting agent is indicared
by the observation that the Lvers of the infants bom to such women
are normal,

If infective hepantis 1s prevalent i famunes and among malnourished
persons, massive hepatic necrosis 1 also said to be relanvely common.
Unfortunately thus opmion 15 not well documented, Before the first
world war massive hepatic necrosis was a ranty in Central Europe.
Dronmg e voar 2nd for some years afterwvards its frequency astonished
experienced clmnicians. In the opinion of the German ;ﬁ,ﬁm jts
mereased madence was related primaaly to malaumtion and not
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simply to the prevalence of infective hepatitis.®* Findlay® has
recently published a most informanve study of infective hepatits in
West Africa. The population at risk consisted of European troops,
coloured troops and the local native population. Fatal cases dred with
massive hepatic necrosts, Although the incidence rate of the disease
was two to four times as great in white as compared with coloured
s e ete et et e Cfee e as preat,

T . + ites The dis-
o Statistics for
the mortality rate m the local native population were not avalable
but a most suggestive epidenmc was observed in the Cross Raver
district. On the east bank of the river mortality was low, on the west
bank hugh, reaching 309, mn some villages Fanune and malnutntion
were nfg on the west bank, on the east food was plennful and nutrtion
relanvely good In a study of yellow fever vacane hepatitss the
mortality rate from massive necrosts among well-fed American troops
was 029%; among ill-fod Brazilians 1t was 24%.%2 [t 1s well
cstablished that, “after injury, considerable amounts of protem are
destroyed and lost to the body. In an eprdemuc of mfectve hepantis
occurring among wounded men the morealty rate from massive
necrosts was 20%'%° a5 compared with 0-2% in unwounded sub-
Jects In this connection 1t 15 perhaps noteworthy that the mortality
rate m patients developmg homologous serum jaundice some months
after an wmjury for which they required a transfusion 1s constderably
Iugher than 1n cases of infective hepatitts.!>* % Finally Nixon™? states
from lus expenence in Turkey that whether mfective hepanus an
pregnant women will or wall not proceed to massive hepatic necrosis
depends on the state of the mother’s nutnition.

We have now considered massive hepatic necrosts ansing under a
variety of es; 1n mal ton, durng pregnancy, after
potsonng, and m associanon with infective linesses. It 1s dafficult to
believe tiaz such diverse conditions could lead to the production of a
common toxin which, acting on the liver, would produce massive
necrosis. But i each case there are indications of nterference with
nutrition; each produces cond; ducive to the develop ofa
trophopathic hepatitis {

1 My areention bas yecently been drawn 1o the rematkable,

but Litdle known, thess by Mossé
ama amas 4 gmmevda? whnch

necrons



NOXIOUS FACTORS CAUSING LIVER INJURY 121

“"The explanation of how an agent, which normally gives rise to 2
tosapathie hepatitis, can lead o the development of a trophopathuc

necrosts, so that in extreme cases the whole lobule is involved and the
Jeston becomes massive m type. It is this type of massive necrosis
which develops in man on the basis of 2 toxipathic lesion, and it is
\\:;l\cv:d to arsse in the following way.**

Human hvers which are the seat of  toxipathuc hepatitss are enlarged
and swollen. That this indicates mcreased_tenston within Glissons
capsule can readily be seen at autopsy when, on slicing into the liver,
the cut sueface bulges over the capsules. In such cases the circulation
wathin the hiver must be impeded just as 1t is m the experimental
ammal under the same condinons (Fig. 19). The course of events in
these cases depends upon three factors® the amount of essential nutri-
ments arculating 1 the blood, the degree of arculatory restriction
within the liver; and the duration of that restriction. The amount of
essential nutriment, both m the blood and in the parenchyma, depends
upon the presence, ot absence, of dwtary deficiency and such factors
as anorexa, vorutmg and pregnancy. I the amount of circulatmg
nutriment 15 large then massive necross wll not supervene and, the
other vanables beng equal, the case will follow the course of an
ordinary toxpathic hepatitis. If the 2mount 15 low then the zonal
necrosts will extend and may even become massive in type.t If the
amount 15 intermedtate, massive necrosis will supervene only in those
areas where the circulation 1s most impeded. But even in health the
left vascular terntory recewves a lower concentranon of essential
nutnments than the nght; and tus discrepancy s necessanly
exaggerated when swelling of the patenchymal cells throughout the
organ mpedes the circulabon. The old observation 3 8310t ¢hye
massive hepatic necrosss, even when 1t supervenes on a toxtpathic
hepattss, 15 often more marked mn the left than in the mght hepanc
lobes 1 % # #3192 1 thus explicable (Fig. 4). The degree of carcula-
tory restriction within the ltver is importane because 1t determines
the speed wath which the parenchymal cells will be brought to a state

s :x;sumably the penportal cells, which are first exposed 10 the mcommg portal blood and
which have he best opp y to b
wll necessanly be 1n a better stare of nutricion than the more cencrally placed cells But as mal~

mutration inereascs in degree the zone of relanvely well-nounshed cells will shrink back on the
portal eraces,
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of deficiency. Wath complete arrest of the intralobular circulation
their death 15 certamn and rapd. Wath lesser degrees of restriction the

Fic 45—Atrophy of the lefi lobe of the Iner From a fatal case of mfective hepatus
(Lucké, B, Amer J Path, 194, 20, 471)

development of massive necrosis will depend upon the other two
variables, the amount of essenttal nutriments present, and the duraton
of the cireulatory restriction.

. o g
of
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comphication. But 1t 15 as well to be clear as to what can legiimately
be expected from dietary therapy. Diet does not fluence an uncom-
pheated toxspathic process and little benefit can be expected from
giving supplements of protemn, or of ammo-acids, to well-nounished
panents with such lesions. It need occaston no surpmse, thercfore,
that dietary measures have been found to be largely ineffective n ex-

editing the recovery of well-fed soldiers with infective hepa-
tites.?t 4348307 The one exception, however, is perhaps noteworthy.
In the only truals in which supplements of cysteme were used a shight,
but statsucally significant, benefit was ?’cmcnstratcd.” 108 \What
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mght be expected, however, 15 that carly, and imtense, nutritional
therapy mught definitely benefit cases of toxipathic hepantis when
complicated by malnutrition Such 2 test has not yet been made.
The admmstration of extra protcin, or appropriate amuno-acids, to
cases of toxpathic hepatitis 1s thus to be regarded as a pm{hy!amc
measure aganst the develop of a compl phopart

hepatitis, and, as the supervention of this complication cannot be
forescen, 1t 15 2 precautionary measure to be advised in all cases, but
especially in those with a further condinon, such as pregnancy, which

may impair nutnition
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CHAPTER VI

THE SYNDROMES OF HEPATIC FAILURE

THE liver 15 2 composite organ and this composite nature is preserved
even m 1ts smallest anatomical unt, the lobule. As a consequence
wmyury to any part of it commonly involves several distinet, but con-
uguous, tssues. The symptomatology of a particular hepatic leston
may thus compnise snvera}J components, each due to disturbance of
function 1n a different tissue; and as the lesion extends, the symptoma-
tology may show a corresponding ncrease in complexity. Bat if
symptomatology 15 to serve as 2 relable gurde to the nature of the
underlying leston 1t must be analysed nto its c ynd
and the fi of each established. It 15, therefore, of great
tmportance to define those syndromes attributable to the functional
mmpairment of each of the hepanc ussues, which, m combination,
make up the clinical preture of hepanc fulure.

The symptomatology of hepatc failure can be separated o three
broad syndromes. Those of:

1. Excretory Falure.
2. Parenchymal Falure.
3. Portal Obstruction.

The first two are referable to falure of functions peculiar to the
Lver. Thé thurd, while not due to impairment of Liver function, 15
frequently assoctated wath such impatrment because of the peculiar
anatomy of the Liver, Together with these three syndromes 1t 15 con-
venient to consder enlargements of the hver and the different types of
hepatic pan.

THE SYNDROME OF EXCRETORY FAILURE

In the past such tmportance was attached to the accumulation of
bibary constituents 1n the body that the ultimate clinical state of cases
dymng from lver falure was attmbuted to their toxic acton and drgni-
fied with the name of cholzenna. Nowadays, however, 1ts 1mp ©
has been munimized. but it is sull credited wath the ability to produce,
not only jaundice, but further ill-cffects.

When the liver 15 prevented from excreang bile, the Jevels of
phosphatase, 48 ¢ cholesterol,?* *¢ bile sales and biltrubin * ** increase
\ 126
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1n the blood. Of these, the first produces no symptomts, and the second

y m those raze cases 1n whick chalesterof 15 deposited 1 the skin,
possoutarly i the creases of the fpa.lm. and gives rue to sypical xan-
thomatous plaques. Retention of bile salts a6 saxd, but not proved, to
account for the stchung which 1s such a common feature in these
conditons # But the symptom par excellence of fadure to excrete bile
1 jaundce.

As 15 well recoprzed, there are twao broad dlyucal forms of fa undice;
that due to falure 1o exerets bile and that due ta excessee hacrmolysss.
Wich the Jatter we are not concemed  Fadure to excrete bie may
accur ewther from obstruction 1 the Jarge bilary passages or from
mflammagion of the hver 1€ the latter, then most of the organ must be
mvolved, for 1 ‘as been shown expermentally that 20%, of the hver
wll suffice to remove all the bide prgmenc that 1s formed tn the body
under normal prenmstances.$s ¥

ere hus, 1 the past, been conniderable dispue as to the natuse of
the jundice produced » condastons where there was no obstructan
1o the large bile ducts ‘It was known that many possons which act on
the hver parenchyma lead to juundece, and that Wel's discase and
yellow fever have a simlar site of acton - The jaundice of mfecuve
hepatits was, formesly, regarded as the result of 2 catarthal mBamma-
tton of the common bile duct and 2s the mam example of an wfectious
rocess which produced extra-hepatic babary obstruction. Now ¢ has
gcm shown thar this condition 15 By a p ) mfam-
mation of the hver.* ¥ Therwe 1 thes ample evidence that jaundice
can, and &y 5, 4 m cond: winch primardy mvolve
the bwer parenchyma. At one time it was thought chat hus eype of
jaundice differed trom that produced by obstrucnion to the larger bile
passages, and at was differentiated from such obstructive jaundice by
the term toxic jaundice #* The baws for thus distnenon was the van den
Bergh tese 37 % The plasma, i cases of obstructive pausdice, gives
an gunedsate direct reaction with thus test. Jaunduce assoctated with
mflammanon of the hver, once called toxie jaundice, may gve dssect,
delayed duect, or biphasic reacnons Ykt 15 now believed thae thets
fateer vanattons do not andicate that the prgment w the blood differs
i the two types of case, but rather that the different types of reactom
are the result of differences 1 quantity of the pigment present and
of substances, such a3 cholaseerol or bide salts, which modify the
reactiond ¥ ¥ §1 appears that the same bile pigment 15 rerained m the
blood whether ¢he case be one of obstrucuon of the bide ducts or
inflammanon of the lver.
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Examunation of sections of the liver from patients with hepatic
mnflammation shows at once that the jaundice 15 not due to inflamma-

P eE R, e
t e B e g
K 4

w2

Fic_46—Biliary canalicul Rat _The bile duces have been injected
with Indian ink and the injection has passed 1nto the munute biliary
canaheult which he between the parenchymal cells and penetrate into
theic substance H and B x 320 (Reproduced by the courtesy of
Dt L E Glynn)

tory obstruction of the small bile ducts. These are empty and normal
1 appearance and there are no signs of plugs of bile pigment in the
ducts of the portal tracts. Bile pigment 15, however, present
abnormal amounts 1 the central cells of the hepatic lobule, and not
unc ly the small lobular biltary ganalicul are plugged with
bile and some may even have ruptured® {Thesc cnnaﬁcuh arc
ordnanly no more than potential spaces between the parenchymal
cclls (Fig. 46).' Even shght swelling of such cells could hardly fail to
obstruct such fine canals, and 1t would scem that the jaundice assocrated
with nflammation of the hepatic parenchyma, be this due to a toxic
or living agent, 1s produced 1n this way. The jaundice due to obstruc-
tion of the large bife ducts and the jaundice assoctated with inflam-
mation of the liver thus scem to be essentially the same. Both are due
to obstruction; but they differ in the nature and the site of that

obstruction.
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1t 35 3 chieal o place, b , that the symptomatology
very diffescny m these two conditions, ‘In wflammatory jaundice the
patient 15 definaely dl from, ot even before, the anset of jaundice;
i jaundice from cxra-brepatic obstrucsion the subjective fechings of

ate, 2t firsy, unobrrustve. There Is one essendal diffeccnce

Yetween these two cond. Infl y yanndece 18 cor
by extenstve pacenchymal damage: {zzmdxcc due to obstroction of the
Tatge bile passages, at Teast in its early weages, 1 not. 1, therefore, the
puze synd: due 0 jort of bilrary 3 % to be
clanified, early cases of extrahepane bilary obstruction should be
smdied
v ome examnes a series of patents with carenoma of the head of
the pancreas, one cannot il to be sruck by the consrast bevween thew
deep jaundice and fherr comparatve sense of well-bemg,  Some,
wndeed, are 13, but these are febrle and their bivers show, on mucto-
scopic an ding cholangius wih mé Gon of the
pertportal pacenchy But excloding such complicated caser and
confining one’s actention to those i the early stages who are afebrile,
taen apart from the jaundice, and any symptoms ansing from the
condition cavsing the at hey are fly sympromd
Thete 13 no apathy, malawe, anorexa, vommnag or somnolence
Provuded some bale 18 reachung, the umesune to facahitate the digeston
of food there  bide sigmiicant loss of waght. Such paaenss are ryps-
fied by one whe, ar 3 Christmas parry, masqueraded with great success
a3 a Chumaman, v This & very diferent from the man with saundice
due o mflammanon of the fiver. He feels, at feast, asthensc and,
generally, L. The contrast 35 the more striking when the fevels of bile
w the bload of patients with ong ot ather of those conditions are
compared  Far higher fevels ase the rule m cases of extra-hepanc
bibiary obstruction. It 55 shesefore evident that jaundice uself prodeces
no major wuparment of health. Tt 1s even doubtful whether such reten~
won produces some of the mmor symproms whuch have been
atmbuted w . Tradwonally, yeundice causes bradyeacdrs, This
conchusion would seem o be based upon a preferenmal attention wo
cases of mfectve hepanus B madd cases wug that condinon, brady-
cardia oftess appeats onie 07 two days after the apy e of jaundice.
It 5 not veem, however, « easts of Jaundice doe to exirahepane
obstruchon,

¥ thus appeats that dhe only symptorus whuck can cettamly be
attnibused 10 retention of bibiary constirsents m the bady are Jundice,
peshaps siching, and occasionally xanthormatous deposits 1 the skin;

K
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and it 15 evident that such retention contributes litcle, if anything, to
the grave general symptoms which occur in many conditions with
Jaundice. .

PORTAL OBSTRUCTION

The frequent association of fibrosis of the liver with ascites and the
development of a collateral circulation between the portal and systemic
venous systems, has been known for a long ttme and interpreted as
evidence that the fibrouc liver 15 obstructing the portal circulation.
Perfuston of such hvers has established that they do in fact offer obstruc-
tion to the mflow of portal blood * and direct measurements, during
bfe, of the pressure within the portal vem of subjects sufferng from
hepatic fibrosts has demonstrated that portal hypertension 1s present o
such cases.* % %JTo such hypertension the splenomegaly, the haema-
temeses, ascites and oedema of chronic hepantis have been attributed,
s0 d’“‘ FL N R POV S Ty % S JD IR BUE RN
pres
the, + | . .. .
crculation between the portal and systemic venous systems. There are
three_sites where such may commonly be found during Lfe, at the
Junceton of the oesophagus and stomach; where the rectum joins the
anal canal; and at the umbilicus, where veins m the falaiform ligament
reach the surfate and carry outflowing blood to the vesscls in the
abdommnal wall. Of these, the firse site 15 the one where such col-
laterals are most constantly found, and these are readily demonstrable
by means of an opaque meal and radiography (Fig. 47). At the second
site haemorrhoids are produced; but these are so common n all types
of patient that therr demonstration has no special sigmficance in cases
of hepatic fibrosis.Large veins issuing from the umbilieus and coursing
over the abdomen are a classical but rare sign of portal obstruction
In such vews the blood flows m the normal dircction, upwards i the
upper abdomen and downwards i the Jower, and tus cnables them
to be disunguished from the venous collaterals, which develop after
obstruction to the mferior vena cava, 1 which the flow 1s unsformly
towards the head. An 1dennical system of collateral vems develops
those rare cases which survive thrombosis of the portal vem in the
absence of hepatic diseasc. Such vessels are, therefore, not evidence
of hver disease but ‘of pom‘l obszr}_lcnon; lecir‘siglliﬂcar'xcc, m.lhﬁ

3 antin oha
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chronc pathological processes w she hvee, ace mvariably fibroses. Th
fact that such evidence of portal obstrucnion may be discovered acer

Fic §7—-Xerzy of the oesophugus while swallowsng a thik
‘preparation contaisusg; barmim 1o shaw oesophages] vances From
cxse of ‘Bant’s syndeame

deaeally s sufficrencindicanon that, tnawself, portal ebstrocuon, provided
that 1 15 noy complete, does not matersally mcapacieace

Astites and Qedemna
Oedemna 15 a common feature 1 bepatic falure. In ambulant
patents st copamences sound the ankles and racely spreads beyond the
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lower limbs. At one time 1t was explamed as the result of ascites
I A v * vems and so obstructing the return
Whale thus explanation may be vahd
. : not account for the oedema which
frequently appears weeks or months before flrd accumulates in the
abdomen. Such oedema may temporanly disappear and so 1ts oceur-
rence be overlooked. But 1t occurs 1n the majorty of patients with
gradually failing hepatic funcuion. It is correlated with 2 fall i the
level of plasma albumin which, when such ocdema 1s present, is usually
below 3g /100 c.c. of plasma® 1 The fall i albumn may, however,
be obscured by a concomitant rise of plasma globulin,? 2026 38 4145 5
that the total amount of protein in the plasma 15 at, or above, normal
levels. Such an mncrease m globulin has no significant effect upon
oedema formation, This pre-ascttic oedenta in hepatic disease 15 prob-
ably, bike other oedemas associated with low levels of plasma alburmn,
related to the reduced collordal osmotic pressure of the plasma ™ The
low levels of albummn mn the plasma persisting after asates has appeared,
thus factor 1s stll present to reinforce any mechanscal factors promoting
oedema formaton,

The same factors which determme the formation of oedema also
nfluence the formation of asaites  Three such factors are nvolved:
pressure within the capillanies forang flurd out of the vessels; the
osmotic pressure of the plasma protems drawing flud back mto the
vessels; and the degree of capillary permeability. Inaddition two further
factors may be concerned - removal of ascitic flurd by lymphatic dran-
age from the abdomen, and failure to excrete water and salt adequately
mn the presence of hiver damage.**

Ascites 15 of common occurrence in chronic nephrosis and 1ts
appearance 15 correlated wath the fall, and 1ts disappearance with 2
mise, 1n the level of the plasma protemns. Hypoproteinaemea alone can
thus cause ascites, But 1t 15 doubtful whether thus factor by itself 1s
ever responsble for the ascites of hepatic disease, although its important
contributory réle 1s undoubted.** In nephrotic cases with ascires,

ross and generalized oedema 1s always present In pattents with
ﬁsxons of the liver, oedema of this degree 15 absent, and ats absence s
presumptive evidence that the ascites 1n such cases 15 not entrely duc

to hypoprotenacmia.
- “ T U o |
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fibrosis. The expenments of Bolton¥3 show that thas factor by inelf
may cause asates, He partally obstrocted the inferior vena cava

axertes - f orand L0
Hanwavpussis= I L]

ol
GRTH OF
ABDOMEM em

d

°
mana g
PRaTER
31106 ec L3
BALRUMIN o

< < 0 » 40 50 70 mars

Fro 48—The relsnonshup between ascates snd placena pratec level  The presence
of aseives was udged by the wign of shufiung duliess in the flanks Da from & case
of Banu's syndcoms’ wish repested haemitemeses When the foral phisma protent
Sevel 28 befow g /100 e, or the plavma albumn level fell below 4 g /100 c ¢
ascates agpeared, only to duappeas when the levels sose above these values These fills
1 plasms proteun level were weufficeent o produce ocdema of fhe subcutanenat
Dssuer  Ascites did vt appear unal 24t 43 Raues afte 4 haematerness and, unn
ehus e o fa 30 plaema proteun Jevel vecureed

above the ver, thus producing portal hyperteniston, Withan twenty-
four hours abundant ascites formed which, however, gradually dis-
appeared after two ot three months, when a collateral yenous airculation
developed. Thromboss of the portal vem m man, f not rapidly fatal,
also causcs aseites to develop  Extreme portal obstrucnon, catt,
thercfore, produce asetes Whether the degree of portal obstruction
ound m cases of hepatic fibrosis 1 sufficrent 0 do so 1 uncertam,
Probably m the majory of cases the combmed mfluence of portal
hypertension and hypoprotemaenua are necessary  Thus ss silustrated
sn the above ease shown 1 Figute ¢8, where 3 fall 1 the plama
protem level, msuficient to cawse oedema, mvamably fed to the
development of ascites  In thus case the degree of portal hypertennnn
was apparentdy msufficient to cause asctes when the plasma proten
fevel was normal, but sufficient to cavse wwhen shighthypoproteaemia
was present

The collomdal osmonc rension widun the caplleries depends upon
the capallary walls preventng the passage of plasma proteins wgﬂc
allowing the free transit of water and ckmo{ytcs An mcrese 1
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capillaty permeability, by allowing protein to escape into the asatic
fluid, would diminish the collodal osmotic pressure difference across
the capillfary wall and so seriously mmpair the mechanism for drawg
such fld back mto the circulation 19 91 8% The majority of investi-
gators have found that the protemn content of different ascitic fluids
ranged from o1 g./100 cc to 2:0 g./100 c.c.;* but values as high
as 3-8 g /100 c.c. have been recorded’? Values of the order of
01 g/100 cc mdicate that 1n those cases the flnid was a simple
transudate formed through a capillary wall with normal pernica-
bility, the lugher values, 1n the other cases, that permeability was
mncreased “That such mcreased permeability 15 confined to the
abdomen 15 shown by the observation that the permeability of the
systemic capillartes i cases of hepatic fibrosts 1s normal.* How such
mncreased permeability comes about 1s unknownd® Inflammation
from mfection plays a part in some cases, but the character of the cells
1n the ascitic flrd do not suggest 1ts presence m many? It may be that,
Just as congestion m the systemic system Jeads to anoxia of the capillary
wall and so mncreases ats permeability,® so congéston m the portal
system mfluences the permeability of the portal capllaries

Obstruction to the abdomunal lymphatic dramage may lead to an

o ' '" ' oulky appearance of the asatic

o + In the ascites of hepatic fibrosis

., i Sut this mufkmess 15 not usually

due to fat, for shaking wich ether will not remove it It 15 caused by

the presence of a lipo-globulin complex.® As a sioular substance

occurs m the ascites of cases with nephrosts, which 1s entirely related

to hypoprotemaenua, 1ts prescnce would not seem to mdicate a fault

m the lymphatic dramage of the abdomen. Luttle is known about (hc{

fi of the abd ! lymph mn g flud from the,

abdomen once ascites 1s formed, bur the absence of fat 1n the asatic)

flud from cases of hepatic fibrosts suggests that obstruction to the
lymphatic dramage 15 not a factor 1n 1ts production.

Recently evidence has been produced that a factor with a more
general action, retention of flmd withm the body, may contribute to
the formation of ascites. Seventy years ago Mossét® described the
ohigurta which marks the onset, and the polyuna which signals the
recovery from, acutc hepatius, and clearly established 1ts prognostic
significance  His work scems to have been fargely overlooked, but
several observers have made the observation since.?# 2% Rallt and her
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collzborators have now shown that the unine of cases of liver discase
with ascites contatns considerable amounts of an antiduretic principle;
that thus dimnushes in quantity when asites ceased to reaccumulate,
and that the substance 15 not present n excessive amounts in the urine
of panents wath liver disease who have never had asates*®  This
anndurenc primaiple closely resembles piressin in its pharmacological
properttes and the possibility 15 raised that, 1n hver disease, the ability
of the damaged organ to destroy this substance is impaired so that
fimd 15 retzined mn abnormal amounts to contribute to the formation of
ascrtes and oedema
Asattes may thus be the resultant of several factors, the degree of
mfluence of each varyng in different cases. All these factors—diminu-
tion m the colloadal osmotic pressure of the plasma, ncreased pressure
withm the capil. flurd and defective lymphanc drain-
age—are factors which mnfluence flud mterchange any\\hcrc wathin
the body and if generalized would produce not only ascites but oedema.
But 1t 15 evident that the salient fc:.\lurc of the asates of liver disease
1 of fld 1n the p 1 cavity wirhout the occurrence
of gross generabized oedema. /Any explanation of 1ts mechantsm
must account for r}us localization  Of the fzctcn which may be in-
volved 1n such a local three are d to the abd
portal hypertension, local increase n capillary permeability, and
defective dranage by the abdominal lymphaties. That the latter factor
15 concerned m any, save truc chylous ascites, 15 at present a mere
theorettcal possibility Reasons have been given for thmkmg that, in
the absence of p mereased permeability of n
the portal arculation may be simply a secnndary result of portal con-
gestion  Portal hypertension 1s thus lcft as the single most 1mportant
localizing factor.  As we have scen, however, 1ts mfluence 15 often
facilitated by the simultaneous presence of hypoprotemaemia and to
the combined mfluence of these two factors the oceurrence of asetes
may be pnmanly attnbuted m the majonty of cases. Obwiously,
however, the condition of ascites impltes the retenuion of flud within

the body and any | fzctor rmdmg to increase such retention, such as an
SEURRN JUNp

when | was only Litdlé flurd retention but
shght asateseven thoughthe plasma proteinlevel was unequivocallylow



136 THE LIVER AND ITS DISEASES

‘If such be the underlying mechantsm 1t might be expected that ascrtes
would always develop gradually. Experience shows that often it appears
with remarkable suddenness. In some such cases portal thrombosis
has occurred but, in most, the portal vessels arc normally patent. It
seems, 1n these latter cases, as 1f some crtical value in th mterplay
of forces which normally prevent ascites had been passed. A slow
fall 1 the plasma protemn value would be without effect untl it sank
below the level required to balance the portal hypertension, Then
ascites would appear relanvely quickly. In others, the sudden onset
of ascites comades with an exacerbation of the hepatic lesion and the
parenchymal swelling, consequent upon this, may well mcrease sull
further the obstruction to the blood-flow through the hver and raise
the portal pressure to still higher levels. In yet others a sudden farlure of
parenchymal function may result m a rapid accumulatron of the ant-
dwretic factor, \‘mth consequent flusd retentron, which would aggravate

. : the ascttes of
R o, severe cases of
acute hepatitis,® Certam cases n the course of an epidemic of infective
hepatitis may become severely 1ll and ascites appears within a few days
or weeks of the illness developing. Some recover. Others die, and at
autopsy massive necrosts of the Liver is found.$ 17 Such cases do not
usually show massive oedema and the ascites 13, therefore, presumably
not entircly due to hypoprotemaemia. It might be duc to portal
hypertension consequent upon the swollen hver obstructing the portal
blood-flow, with, and perhaps i addiion, a falure to destroy the
anti-duuretic factor.

The sigruficance of the phenomena due to portal obstruction can be
summarnzed mn a few words.

Portal obstruction alone, provided that 1t 1s not complete, does not
cause 1ll-health and only mcidentally threatens life by leading to the
development of co'lla(cxa] vemns which may rupture and cause a fatal
. ° o ) i
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decreased  Nether ascites nor portal obstruction, m  themsclves,
materially contribute to the fatal outcome in the liver discase.
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ENLARGEMENT OF THE LIVER
Enlargenent of the hiver may occur for six different reasons*
1 Engorgement with blood.
Engorgement with bile.

Inl%ammatlon.

Hyperplasia

. Infiltratton.

. New growths,

NN

In each case the enlargement 15 associated with some merease 1 con-~
sistency and this, together with the demonstration that the upper
border of the organ 13 1 1ts normal place, serves to distinguish enlarged
livers from those which have erther fallen or been displaced down-
wards.

Uncomplicated engorgement with blood or with bile, due respec-
tively to obstruction of the venous or the bilrry outflow, causes 2
umform enlargement of the organ wathout distortion of 1ts natural
PN TL,_I 3 < i . 1 - 1, AR | N
- . o . . L |

ccngest\on
Inflammation may be either local or diffuse. If strictly localized,
as 1n a gumma, the signs are those of 2 local tumour, If diffuse the liver
15 generally enlarged and, i the early stages of mflammation, the
enla gement prosents the same features as m engorgement. The dis-
e a1 f ek,

ot exposure to a condition which gives rise to hepanc mflammation
Focal mflammatory lesions m the liver, if sparse, cavse no change 1
the organ, if numerous, the mflammatory reaction round them 15
sufficrently marked to produce the symptoms and signs of diffusc

a Infl 1
of the liver 15 to be

- 1

attributed partly to the mfil by y
to an mtnmsic oedema of the whole parenchyma
Chrome mnflammation of the liver causes changes m shape and an
increase m consistency approaching hardness. The hardness depends
largely upon the amount of fibrous tissue present Hyperplastuc
nodules are often present and these, though composed of patenchyma,

partly
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are themselves firmer than normal liver tissue owing to their tightly
distending the fibrous tissue capsule which circumscribes them. The
dstortion in shape depends upon the degree or umsformity of the
process throughout the organ.” In diffusc ﬁcpatic fibrosis the general
shape of the organ 1s preserved, but 1t 1s hard to the touch, and the
edge has a granular roughness and 1s blunter than normal, Such hvers,
after an tmtial enlargement, may shonk and become smaller than
normal. Portal obstruction 1s frequently associated with them. But
when the mflammatory process 1s more irregularly distributed, as after
massive hepatic necrosts, distortion may be matked. This 1s evidenton
palpation of the liver cdge, which 1s coarsely nodular and may approx-
mate to the spleen 1 thickness. Frequently such lesions affect the
left more than the nght lobes, and the hypcrpf;snc nodules may then be
more marked on that stde. In such cases, clinical exammation discloses
an apparent enlargement of the left lobes, so that the lower border of
the hiver appears to run more honzontally than normal across the
abdomen. Portal obstruction 15 a relanvely late development i such
lestons, but spl galy1s usually consg Theirregular enlarge-
ments of the hver are often difficult to differenniate from similar
cnlargements due to carcnoma A history of the symptoms of
parenchymal damage for months before discovery of the hepatic
changes, the relatively slow alterations mn size of the organ, and sg]cno—
megaly, 1f present, arc pownts 1 favour of the diagnosis of chrome
inflammation

Infiltrattons of the hver are of two kinds: diffuse and Jocal, Diffuse
wnfiltrations of the liver produce physical signs 1n the organ simtlar to
those of engorgement or acute inflammation, and can be disungushed
only on the basis of collateral evidence. Local nfiltrations, as from
secondary deposits of carctnoma, produce hard localized nodules which
distore the liver shape. Such lesions can be suspected when hard
nodules are found embedded in a liver of otherwise normal consis-
tency. But if the deposits are numerous. the whole organ feels hard
and irregular  In either case the absence of symptoms of parenchymal
damage, preceding by months or weeks the detection. of the enlarged
Tver, should raise a strong suspicron of the nature of the conditton.

HEPATIC PAIN
Two mam types of pan can be clearly distinguished as arising from
the hiver. The first1s duc to inflammation of the peritoneum, the secon
to distension of the organ.
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“Pentoneal hepatic pain 15 excher present onlg; On TESPIANOTY MOve-
ment or, if contnuous, 15 exacerbated by sach movements. In sl
cases 12 is often confused with pleuntic pam bemg Ercsmt only as 2
sharp stab on hnghung or deep mspiration. Tt is usually felt i the side
over the righe lower nibs, but 1t may be refereed to the np of the nght
shovlder or suprascapular region; more rarely to the segion of the
inferior angle of the nght scapula or the epigastnum. When con-
nnnous 1 1 refered withm the same terntonies “If the liver 1 enlarged,
tharp pan may be produced by pressure, a5 from 2 belt, especiaily
dunng sy Such p | pan 15 d with pyog
mBsmmanons m the hver. It ss therefore freguently found 1n cases
of cholangitis 2nd raxely scen m mflammatory condutors confined to
e hyma. iy it occors with ¢
in the Tiver, and m such cases exammnation of the hver ssually discloses
that the pertoneum 35 mvolved
When the hver enlarges rapsdly, then the patient becomes conseiaus.
of discomfort m the upper abdomen. Tn mald cases thus discomfort 15
only p d under certain 10 others, 1t 15 present as a
dull sensanion which can be exacerbated to pam, mn the most severe
the pan may be so sntense a3 to suggest an acute abdominal emergency
It 15 often assocated with vomutmg  On examinanon tenderness 1
abways present over the hver, and that thus anses from that organ
shown Ey the sharp burst of the pam produced when the hver edge
1s sprung under the fingers. This paw 15 roughly localized over the part
of the organ palpated. Thus palpation i the lom causes pam 1 chat
region and not 1n the epigastnum  In muld cases the panent’s complame
15 often of ‘mdigestion’. He reaches this concluston because the pam
tends to occut after meals and 1s fele m the epigastrom.  But observant
patiencs may nosice that the pan 15 brought on by bending forwards,
15 rehieved by lying supwne, and occurs after large but not small meals,
It appears that the sndsgestion’ s duc to a dutended stomach pressing on
a liver unduly sensitive to pressoze  Insuch cases a blow over the nighe
ribs will provoke typreal pain m the eprgastitum prosumably by doving
the left Jobes of the lver agunst the struceures 11 the feft side of the
upper abdomen “This ruld type of distensson pasm 15 well seen in the
carly stages of mfective hepatts  Then 1t 15 vsually mterpretod as
endence of ‘gastritss’, although gastroscopy shows that the gastuic
mucosa s nosmal? It occurs m 1ty most severe form 1 some cases of
drabetes, who are passm 1mto coma, and whaose lvers ase bewg rapidly
disrended by accumulatton of fat. T such cases 1t tends o be felt over
the nght nibs as well 25 i the epigastrum. Thss condition has been
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termed the ‘diabetic acute abdomen’. In intermeduate degrees 1t occurs
i congestive cardiac fulure and when carcinomatous deposits arc
rapidly growing in the liver. It 1s not so common mn children, and m
this connection it 1s noteworthy that, in such conditions as the acute
hepatomegaly of diabetic coma, the Liver in children 1s larger and softer
than m adults, and usually not tender. Presumably in the young the
hiver capsule 1s more capable of distension. The seventy of the disten-
sion pain 15 proportional to the speed of hepatic enlargement. It docs
not arsse from hivers, however large, which takes months to develop.
The significance of the pamn is, therefore, that 1t indicates an acute
process 1n the hver.
A .. L]
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pamn consequent upon the cholangns.

A further pam, which occasionally occurs m patients with an
enlarged Liver, 15 situated m the cpgastrium and over the left lower
nibs and may spread round towards the back of the left chest. Its
duration is measured in minutes, but 1t may be very unpleasant whilet
lasts, Its explanation 15 obscure .

These are the pamns which may ansc 1 association with hepatic
enlargements  In practice they must be distingusshed from pamns
arising 1n the gall bladder or larger biliary passages.

THE SYNDROMES OF PARENCHYMAL
FAILURE

The syndromes due to fatlure of biliary excretion, portal obstructu‘m
o v ) R e

oo, ~t ' P .

of all body tissues depends 1n v
parenchymal damage has wide
The disorders of wntra-cellular .
result from impawrment of function in the hepatic parenchyma, are
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not yevchecidared The evidence dhiat they accus rests upon the chinical
observations that m hepatie discass, duorders develop also 1 other
tasstses.

Panonts with active parenchymal disease ase aware that they ase not
well. In mild cases this amounts to hule mare than an ympawed
capacty for mental or physseal effort, sogether with some foss of weighe
and a Jack of mterest 1, or dismclnation for, food. Such symproms
occur in many dueases, but when they develop m the presence of
stgns of a hepanc feston, dhey sug§cst that the parenchyma 15 mvolved

cse symproms, M geeater or less degree, are a featore of pasen~
chymal fatlure tn all ats stages - Other symptoms, however, only appear
at p Tac stages. For ¢ e of d herefore, suc
falures wall b doaded mio acute, chrome and extreme forms. It
should be realized, however, that the acute symptoms may merge
o the chronie and that the extreme symptoms may supervene on
aither.

Acute Patenchymal Failuge

In acute, &fuse, wiammstion of the parenchyma of moderase
seventy, the patent 1 conscious of maluse, asthosa, navses and
anorexsa  Typically he s apathetic, speads ot of the day drowsing,
but often, at nighe, hus sleep 1 disturbed by vnpleasant dreams, The

pl of these synap 15 unk , the only pont which has
been established being shar, whde anorexss persists' the panene has a

tammne vesstant schlothydra®” In very muld cases the symptoms
are of short duration, icterus may not develop, and the patrent con~
unues at work. In more severe cases he takes o bed and jaundice
appears 1 a few days  In severe cases extreme symptoms may rapidly
supervene and the majonity of such patients diz A pecubar foetor 1s
often present in the breath and tms can only be compared to
the smell of a freshly opened corpse  Pathological mvestigasions
seveal, i addsmon to falure of bilary exeretion, evidence of paren~
chymal mj}l‘.\r‘/ Tests ndicanve of acuvely occurnng damage, such
as the cephalin~cholesteral facculauon test, are poswive ¥ tests of
hiver function, such as the happune aord test, wdicate impairment,
and 2 shphe falt in the plasma albumin level may develop #< 46

Chronic Parenchymal Faitore

The fiest definste chnical wign that chrome progressive parenchymal
fasdure 15 established 15 the appearance of 6cd§m§ of the }antl:s. gnh‘;s
15 found to be assocsated with a £all in plasma albumin, In the absence
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of starvation or gross albuminuria, such a fall in the plasma alburun
level discloses sertous mmpairment of a synthetic function of the
parenchyma,® 41 If there 15 a concomitant elevation of the plasma
globulin, then a subnormal level of plasma albumin has been present
for a considerable me. Experience shows that these findings in the
presence of a chronic liver leston, such as 2 persistently enlarged Iiver,
ndicate that the hiver damage has reached an mcurable stage and,
often, entered on a swiftly progressive course. At this stage other signs
develop sooner or later,

Pulsating spider angiomata are commonly present on the skin,
particularly over the forchead, hands and forcarms. But these are not
diagnostic of liver diseasc.t #2 61 They also appear 1 some nor
people and duning pregnancy, but their recent development in patients
with hepanc disease is suggestive of serious parenchymal failure. Tt1s
possible that one tradinonal symptom of hepatic fibross, epstaxs, 15
selated to the development of sumilar anglomata m the nasal mucosa.*
Assoctated wath these there 15 often a mottled flushing of the palms
and soles, together with sweatmg, which may be so profuse as visibly
to exude on the patient’s skin. These signs are not persistent. but over
periods of wecks may wax and wane  Bean * has produced evidence
that their development and persistence 1s related to an excess of oestrin-
Iike compounds 1 the body. He attributes their appearance m liver
discase to that organ being so damaged as to be unable to destroy such
compounds. The'tesucular atrophyt®* and gynaecomastia sometimes
observed m chronic falure may have the same cause.

Anaenua 1s common 1 chronic parenchymal failure.$* Two ty
may occur. The microcytic, or normocytic hypochromic varuety,
no peculiar features, is of no prognostic significance, and wsually reacts
slowly to won. It may be explamed m some, but not all, cases as an
iron-deficiency disease conseq upon impaired appetite. The
second type superficially resembles permcious anaemia in showng
an increased mean cell diameter and colour mdex. The haematocnt
value 15, however, low so that the cells in this anacmia must be
abnormally broad and thin, Examunation of the bone marrow shows
numerous macronormoblasts but no typical Ehrhich’s megaloblasts.
Further, the hiver m such cases contans ample stores of the haemo-
posetic factor.®*  This ansemia x5 similar to that produced expen-
mentally by deficiency of methionine, but it does not react to an
excess of dictary protein, liver extracts or wron. While not dx:fgm.)snc
of parenchymal failure, the development of such an anaemia, in 2
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patient with chromc liver disease, suggests that parenchymal function

18 now seriously imfpau'ed.
In the absence of fever the level of leucocytes in the airculating blood
1s erther unchanged or d dst L 2 15 partrcularly apt to

occur 1 those cases with conspicuous splenomegaly;*7 and this point
1s of importance 1 relation to the pathogenesis of Banti’s syndrome.

Some patients with chromic parenchymal damage show signs of
defictency of vitamn A or X, and this despite thesr consuming a normal
diet  Vitammn A deficiency manufests 1tself in these cases as a folliculosss,
or even a follicular hyperkeratosis, which 1s cured by giving preformed
vitamm A but not by carotene” Vitamn K deficiency m hepatic
cases may cause cxcessive bleeding from cuts or even spoatancous
ecchymoses under the skin. The nature of these haemorrhagic phe-
nomena 1s shown by the low level of prothrombm m the blood %
This deficiency may occur under two conditions  When brle cannot
reach the gut, vitamun K 15 not absorbed and a deficiency state then
develops In such cases mtramuscular mjection of the vitamin restores
the prothrombin level to normal 1 2 few hours. But 1t may also
develop 1n patients with hver disease m whom ample amounts of bile
are reaching the gut and, 1n these, mnjection of vitammn K 15 without
effect on the low prothrombm level m the blood.#2 ¢ In such cases
parenchymal failure 15 so far advanced that the mjected vitamin cannot
be utlized

Throughout thus stage the general signs persist and ther sevenity
15 a useful mdication of the extent of the parenchymal failure  The less
severe cases can, w‘nh effort, support their normal life, mterpreting their

0 i 1

1nertia as and the p with which
their weight remams subnormal.

Extreme Parenchymal Failure

‘Several of the manifestations of chronsc fallure requre tune to

develop, and when extreme parenchymal failure develops m an acute
Allness these are nc * ) . . )

angiomata, the %
fioned vitammn .
with extreme fauute 4 1au o1 prasma abumin may oceur, and be
suffictently severe to cause shight oedema, but there 15 not time for the
development. af that merease w plasma globulm, whech w chromae
cases accompanies such a fall.

Clinically, the patient 1n extreme farlure shows the general symptoms
to 2 conspicuous degree. Weakness is marked, appetite absent, vomic-



144 THE LIVER AND ITS DISEASES

g frequent. Bleeding into the skin and from the mucous membranes
may occur, Particularly ominous are mental_changes. Clouded
consciousness nterrupted by hallucinations are most common but
delinum amounting to mania may occur. Occastonally 2 euphoria, in
conspicuous contrast to the gravity of the patient’s condition, develops.
The characterstic foetor _bepaticus is marked. The pulse rate rises
steadily but, unless the patient was previously febnle, the temperature
15 not clevated until near the end, although the skin is often Aushed and -
drenching sweats may occur  The patient becomes incontment and
slowly lapses nto coma, This coma 1s peculrar m possessing no striking
features.  The patient seems quietly asleep and hus condition 15 only
revealed when attempts to rouse bum fa It is then often found that
fus Itmbs have‘a peculiar ‘clasp knife’ ngidity, not unlike that m
Parkinson’s syndrome, ankle clonus 15 present, and the plantar responses
are extensor.}* Occastonally fine tremors and spasmodtc movements
are present; rarely convulsive attacks occur. In this stupor he may
remann for days, the crculation remaining good and the extremities
warm  The majority quietly die, but dramatic recoveries may occur
with sudden and perfect return of conscrousness  In fatal cases a muldly
acrdotic type of breathing develops towards the end.

Little 1s known regarding the explanation of most of these symptoms.
The haemorrhages 1n some cases are related to prothrombin defictency,
1n others to lack of fibrinogen, both of which findings disclose extreme
fatlure of p hymal . The rare convufsive attacks may
sometumes be due to hypoglycacmua consequent upon impaitment 0
the glycogenic finction of the hver. ‘The peculiar rigidity of the hmbs
15, like other stmular syndromes, assocrated with degenerative changes
mn the basal ganglia.

Chenncal exammation of the body flutds in such cases reveals further
evidence of fatlure of the hepatic parenchyma. In the absence of de-
hyd or weak circul, the failure to synthesize urea from
ammonta 1s shown by the fallmg b]oo'd urea an:i the rismg unnary

w ceemcanca s the

. . . N . . kY
of acute liver atrophy was first demonstrated by Frerichs? But they
are 2 rare findmg. By modern chemical techniques, however, exces-
sive amounts of many amino-acids can eastly be demonstrated in su
urines. The most convenient technique is by mieans of chromato-
graphy,®s which allows daly estimanons o therr exeretion. The
presence of excessive amounts, particularly when these are increasing,
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s of ominous import. “Such amino-aciduria has been attributed to
autolysis of dead hiver tissue m vive. Ths explanasion appears to be
only parnally correct. In expenmental animals the degree of hepatc
necrosts can be varied by alterng the dose and method of administermg,
the posson  Autolysis of hver eells occurs mn all cases, bue amsno-
acidura does not develop 1f any considerable portion of healthy pasen-
chyma remans It seems that healthy parenchyma can metabolise
the ammno-acids liberated by autolysis In that case amino-aciduna
sigmfies, not only that liver cells have been kalled, but also that few
survive,

Of stmilarly grave significance 15 a marked fall m the cholnesterase
content of the red blood cells.” The plasma cholmesterase fevel falls
1n any case of hepantss, but that 1n the red cells only when the con-
dition 1s desperate $*

To 1lustrate the features i termunal hver failure, the following case
of acute massive hepatic nccrosis after cinchophen posonng 1s
descrsbed.

The panent was a woman, aged 54 years, who had suffered from swelling of the
small yomnts of the hands and feet for ten years Becween the 2nd May, 1941 and the
15¢h June she recerved 22 § g of emchophen, but then feeling vaguely 1ll she stopped
takmg the drug A week later she began to vomut, her urne became dark, her stools
pale and three days afierwards jaundice was noted

On evammation che patient was deeply jaundiced and drowsy She rephed
wrcliigently to questions, but voluntecred o informanon _She was not depressed, did
not complam of feeling 11, showed 1o anvety and watched her examntion m a
detactied way and wich a slow smile The temperature and pulse rate were normal
The breath had the sweet smell of foctor hepaticus The Lver was palpable theee
fingers” breadth below the tight costal margin and the upper border of Lver dulness
was at the 6th mtercostal space  The spleen was not palpable The test of shifang
dulness mdicated 2 shght amount of asaites i the abSomm The urme contamed

bile, 3 trace of albumin, and tyrosine, but not leucine, erystals  The stools contamed
bile
e he conma s £ty

Yol o1 PO

stage Oedema of the legs and back began to appear, and the plasma proten level was

found to have fallen 105 8 /100 ¢ ¢. The hiver was no longer palpable A formght

after admssion purpunc aceas appeared on the arms and the occult blood test became
L
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positve 1n the stools  She was now quietly stuperose but showed occasional twitching
of the arms  The pulse rate and temperature then began to nise, reaching 120 and
101¢ F. respecuvely. She died quietly twenty days after admussion, six weeks after
the onset of jaundice

At autopsy the hiver weighed 1080 g It was shrunken, flabby, friable and orange
yellow 1n colour “The bile passages and the spleen were normal. The pentoncal
cavity contamed dark-brown flud Microscopic examination of the hiver showed
the later changes of acute massive necrosis

LIVER FUNCTION TESTS

The syndromes resulting from failure of the different systems of the
liver have now been outlined. It 1s conventent, therefore, to consider
the general value and broad signsficance of lver functron tests *
Their use can be viewed from two aspects. They can be regarded 252
means ofdemLonstrating the absence of liver damage, orasa means of
PSR S s 1. L e S N

damage.

The presence of jaundice 15 a sufficient wndication of the mabality of
the biver to excrete, and tests of excretory function are wsefol only asan
index of progress or for establishing that the liver has recovered from
sucl; imbxlity. Of these the brom-sulphthalem test is perhaps the most
useful,

Sumilarly a persistently low level of plasma albumm i a paticnt,
who has had signs of liver discase, is a suffictent proof of the farlure of
one synthetic function of the parenchyma, provided that the food
wntake 15 adequate and gross albummnura absent  Of similar, but
perhaps more significant, import is a persistent depresston of the plasma
cholinesterase level.# In the abscnce of this finding the hippuric
acid synthests ;'cst may be useful for 2 normal result practically excludes

o hvenal fi

na,

Lo -

For many years now clintcal-pathologists have sough for a rehable
test to differentiate extra-hepauc obstruction from inflammato

jaundtce. None devised has proved cntirely certain; and 1€ 13 defﬁcu ;;
itis and m

to se¢ how onc could be. Cholangitis an q P
majority of cases with obstruc-

damage sooner o later supervene n the
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o to the bile ducts. Tt 1 only in the cather stages that negative
reactions o the empincal tests for liver damage, o normal responses
to the tests for synthetic power, can be expected  Laters =t :

correedy, mdicate that the hewor- -,

It gperee

con

Bue Tt Ll Lases,
atter : +w vypes of paundice, There & yet no
test .. appivaches m vakor a corefil chmend assessment of the

patient and none which < be mtecpeeted withoue e

PUNCTURE BICGPSY OF THE 1LIVER

A consderanon of the sequence of events followmg cach of the
differens types of expersmental hver mpury has shown the importance
of appreciating the anatomucal form of the lesson m order to foresee
the ?ucu:c couzse of evenrs. Therem hes the value of puneture hiopsy
of the hver. But the procedure 1 nor widhout s danger and us
finutanons. §ts mam danger 1 hoemorrhage from the perforation
the hiver, and puncture biopsy should never be done on any patient
who s exther bleedmg or whose peothrombin index 15 swbnormal.
Ealure o secure 1 spectmen usually accurs when die organ 15 fibrotie
aud further, i such cases even when a spectmen 15 secuced, w may be
nusfeadmg for the small sample may be wnrepresentanve or consust
solely of parenhyma which has beest sucked off the fibross stroma.
Withsn chese Lmitatsons puncture bsapsy ts valuable for, often, 1 15
only by i use that a precse diagnosis can be made and, when dtagnosis
15 doubtful, trearment, advice and prognosts are apt to be heswant and
perhaps, s consequence, the hundhng of the patient meffective.

But st 5 3ell a mattes of controvessy whether m view of uts shpht

but undensable ssk the procedure 15 ble in cliucal practice
Taking an overall view—~which s the only atutude ane can take
towards 2 dag d he ad of its discr

use seem to urweigh its dangers  One of the most smportant differen-

ttal duagroses 1 the field of liver disease 15 between parenchymatous

hepanus and obsructive jaundwce. Qgeration may be impexauve and

urgent tn the Jatter but hazardous 1 the former. By mcans of punctute

bxop‘sy the dx({ctrsmlmnun canoften be made. Owing to the greas fonct-
P & 3

Py 4
way have occyrred at 2 e when the argan s salt the seat of patho-
togacal changes, Expenence has shown that a careless regume of bfe may
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leadtoanexacerbation ofacute dllnessinsuch cases. Itis difficulttoconvey
to a patient, tmbued with the sense of returmng well being, the convic-
tion that conunued precautions are stll necessary unless the doctor
himself 1s mspired by the certanty of his diagnoss. In fibrotic condi-
tions of the hiver an exact diagnosis can be a decwsive factor m pro-
longing the patient’s life. Little can be done for cases of post-necrotc
scarring, but much for the diffuse hepatic fibroses followng fatty
snfiltration. The discovery of far-laden parenchymal cells in a liver,
diffuscly fibrotic to a great or Jess degree, is an mdication that the
liver cells are malnourished and in urgent need of substances which
can be suppled by appropriate dretetc therapy. The maority of such
cases 1 temperate chmates are alcoholics, who are notoriously un-
sansﬁcmrz patients. Their survival may often depend upon the insis-
tence with which they are pressed to reform their vicious habis
and adhere to an appropriate dietary. The serrousness of such cases
15 often not climcally obvious until theur last stages. Puncture biopsy
by allowng 1ts appreciation at an carlier stage may enable a decisive
mfluence to be brought to bear on many members of this group while
therr allness 15 still curable. These are all practical considerations
directly selated to the patient’s welfate 1n particular cases. Its wider
practical value depends upon the importance attached, i any case,
to knowmng the exact diagnosis, and therefore the prognosss, as
accurately as posstble,
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CHAPTER VI

THE CLINICAL CLASSIFICATION OF LIVER
DISEASE

CrasstFcATION of disease 15 essentially a practical measure whach aims
at groupmng together the related conditions from 2 mass of data so as
to faaluate the understanding of the whole. The crreron of 1ts
adequacy 15 pragmanc. In respect of those diseases, all of whose
manifestations are due to the continued operation of one causc, the 1deal
classificanion is based on aettology; and such a classificatron has been
applied with success to the speafic infectious fevers. Burieis doubtful
whether an actiological classification would be desirable, even if
possible, for diseases which predommantly mvolve onc organ. In
these, although a sigle agent may be responsible for minanng the
process, the course of the disease 15 determined, not by 1ts continued
operation, but by the mevirable consequences of the particular patho-
logical change 1t mtiates 1 the organ. These considerations are
parucularly relevant to the classification of hepatic discase. In that
organ the same pathological changes may result from many different
agents, some toxipathic and some trophopathic, but 1t 1s to the nature
and extent of these pathologtcal changes, rather than to the agent which
snuttates them, that the clinscal mamifestattons, course and prognosis
m the particular llness are relared. In the present state of our know-
et el L T disease must Jargely

» say, however, that

- + duded In the carly

stages of many hepatic diseases, the symptoms and signs referable to
hiver damage are associated wath general or local effects, which ndicate
the nature of the causative agent operanng mn the particular lness, and
so provide data for their more complete understanding and manage-
ment But 1 any particular case, acute or chrontc, the immediate
and remote assessments of the hepatic illness are based on other con-

siderations: the immediate, on the degree of functional failure m the
e . e a1 eamaans ;e alacasnnecinn of the rene and

in the subsequent chapters.
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CHAPTER VIII

INFILTRATIONS OF THE LIVER AND
POST-INFILTRATIVE FIBROSIS

Infiltrations
1. Acute and Subacute.
(2) Intrnsic —Fatty.
—Glycogen.
(8) Extninsic—Lpordoses.
—Retculoses.
—Amylod.
2. Chrome.
Post-infiltrative fibrosis (Diffuse hepatic fibrosis)

The nfiltrations of the liver may be divided o two groups
according as to whether the mfiltrating matenal 15 formed 1 st
or reaches the liver from outside. The former may be termed ‘Intrinsic
Infiltrations’, the latter ‘Extrnsic Infiltranons.” ‘In the intrinsic nfiltra-
tions, the mfiltrating matertal 15 confined to the parenchymal cells
where presumably 1t 15 formed. They are to be regarded as exaggera-
tions of some normal parenchymal fimction. “The extrinsic mfiltra-
tons, on the other hand, pnmarily mvolve ussues which the hver
has 1n common with other organs, With the exception of amylod
disease, which affects the blood vessels, this group of mfiltrations
mvolve the retculo-endothelial system although, m advanced cases,
the mfiltranng matenial within the liver may not be Timated to the
Kupfer cells but spread also to the contiguous parenchyma The hepatic
mnvolvement mn exerinstc mfiltrations 15 essentially bue part of a general-
1zed condition,

«Clmically, this group of cond 1sch d by a symp
enlargement of the lver. Therr onsct 15 insidious, therr course pro~
longed, they do not cause jaundice, they never lead to hepatic failure,
and but for the fact that an enlarged hiver were found in the routine
examination, the exustence of an hepatic leston would not be suspected
Splenomegaly, as might be expected from their pathology, isa feature
n extrinsic, {ut 1t is absent i intrmsic infilerations, ! Diffuse hepanc
fibrosts, 1n various degrees, has been observed to develop in all infiltra-
tions save those due to a primary disease of the reticulo¢ndothelial

152
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systemt Its absence from this group 15 to be attnbuted to thewr conne
bemg measured in weeks or months rather than in years

“The enlargement of the hver has the same fearares i afl. Yt affects
the whole organ wiformly so that the shape i not distorted  The
fiver edge extends obliquely upwards across the abdomen from night
wlef 1t smooth and strught save where 12 18 mterrupted by the
falaform notch I conssstency the organ vanes &ow firm to hard
acenrding 1o the degree of fibrows. Pain and tendemness ate only found
when the enlargerment hus been rapid, as w the fatty mfiltravon pre-
ceding diabetic coma or man Iy swidtly p Fosi
But the most characterstic chmical featore » the thmpess of the hver
edge on palpanon  In other umform endasgements of the fiver the
edpe 15 blunted or tuckened, m die wifibtations 1 15 a sharp, firm,
border, unless fibrosis 1 supervensng, when w may tzke on the
charseserssies of the hver edge w duffuse hepane fibrogs.

The only dubculty in dutmguushing hepaue enlacg of thy
nature 15 1 respect of the general enlargement whch occasonally
accuss when the organ 15 dxﬁguscly mfiltrated with careinoma, Such a
hiver at autopsy tmay show numerous nodales of prowth which were
not perceprible duning hfe  These cases can often be dugnosed by
means of a puncture hopsy of the hver; but i the shsence of thus 1t
may be necessary to wat unil the growth of clincally evident nodnles
af cancer ot the discovery of the primary tumour renders the diagnosts
cear  Splenomegaly 1, of course, absent,

INTRINSIC INFILTRATIONS

Fatty Infiltration

When the werm fary mfiloration 15 used swithont quahficanon s 1
wken, according to custom, to wmply mfiltration with neurral fat
Enlergements of the lver due to such fatty mfiltration may occur
rapidly or sowly Qcenrnng rapidly they may gve e to severe
gutension pam and to verderness otherwnse they are symptomless.
Rapid enlazgement may develop w1 two or three days nnder two
condittons  afier coram posons and 1 the precomatose stage of
dubetes melhites Wieh the enlargement dcvcloymlg afier posons
we are not d as the nfil 33 mad [ hepasic
necrosts which, both pathologieally and chncally, domsmates the
picture A slower, but stdl xcﬁ‘uv:{y rapd, farty nfiltration occurs
after a persod of mtensive mdulpence malcabiol Teis wsually sympram-
less, being discovered maidensally at autopsy on alcoholics who have
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died etther from acaident? 3 or suddenly and inexplicably;® but super-
1mposed on an hepaticfibrosis 1t may cause an exacerbation of symptoms
mcluding jaundice. The great majonty of enlargements due to fatty
mfiltration, however, and those which lead to diffuse hepatic fibrosis,
are chrome conditions of long standing. These arsse either from
malnutrition or 1n association with chrontc discase.

In temperate chmates chromic fatty infiltration, without chronic
disease, 1s most commonly found in alcoholics. Reasons have already
been given for regarding this conditton as duc to dietary deficiencies
consequent Pp?nlalco}‘ze ism mthc‘r than as the rcsu|lt of a direct toxic

ceamoman F oha

deficient 1 protemn. Expenimentally, protéin deficient diets 1 them-

selves are capable of causing the condition and may well be the major

causative factor m man  As, however, the human diets are also defictent

mn other aspects the condiion n man 15 often associated with, and may

be m part due to, vitarmn deficienctes. In the tropics cluldren are
B P P v

. eetanan af

the increased demand for lipotropic factors duting growth far exceed-
ing the supply of these m the deficient diet. But not all such cascs
survive to develophepatic fibrosss. Many dic from the condition itself,
some from ntercurrent illness, and others, suddenly and exphcably,
m a manner sumilar to that in acute alcoholism.

‘A fatty mfiliration, frequently leading to diffuse hepatie fibrosss,
has been observed 1n certan diseases of the nervous system. It 1s com-
mon 1 mongols, the mfiltration ansing during the sccond year, when
growth m such cases 1s unusually rapid, the fibrosis Jater.# It also
occurs 1n association with chronic increase of mtracramal pressure.” *

Experimentally a stmilar sequence from fatty mfiltration to diffuse
e FA AT T . et dile bkt yas

. almic
. « with

mercased 1ntracranial pressure

Fatty infiltration of severe degree may occur as a result of chronic
disease  Diabetic pattents who are imperfectly controlled over long
peaiods often develop enlarged fatcy hivers and this may lead ultimately
to classical diffuse hepatic fibrosis.t  Similar infilerations occur
in chronic anacmas, but these rarely lead to the sequel of fibrosis
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as the anaemia 1s either cured or kalls the patient before this has ame
to happen. Lesser degrees of fatty mfiltration are commonly found
at autopsy on patients with cachexia or chronic febrile condinions. In
these, however, the fat content of the liver 15 rarely high enough to
cause damage.

Glycogen Discase *

d h dbyanit 1 denosit 1

Y of
and also of fat, in the parenchymal cells of the hver and occastonally in
R T T A S S S A S S )

N

enormously distorted with glycogen and it is usually because of the
1 ymptoml \ of the hver that the child is
brought under observation. ‘Glycogcn disease 15 one of the few
N ! . “ e liver, without
Many recover,

for long periods

and may develop diffuse hepanc fibrosis

EXTRINSIC INFILTRATIONS
The Lipoidoses

LT R e Erl T NEPOY of PEPUR, aam 1 ~ 10 v
m xanthomatosts -

Gaucher’s disease 1s the commonest of the lipoidoses Tending to be
famlsal 1t is so wnobtrusive that 1t 15 not vsually diagnosed nll later
hildhood when the distended abd due to the large hver and
spleen attracts atennon.»It a5 ermewss e N
symptomless, apart from a te =
and sometimes skeletal pains
tenstic tissue i the bones. ~ ;
finding the characteristc cells 1 the material obtamed by sternal or
liver puncture. At death the Kupfer cells, and ofien the adjoinng
parenchymal cells, are distended wath kerasin The changes of a diffuse
hepatic fibrosis ate present but not m such degree as to give nse to
symptoms (Fig. 49‘1“

Nieman-Pick’s disease 76 * is a congenital and fammbhal condition
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49—Gaucher's discase  Man, aged 23 years Showing the diffussc hepatic
P which develops in this condiion  Laidlaw’s reticulin st X 30

Fo W—Etpnmmulrholn(trolmn Rabbit 2% cholestcrol, high ft dict.

The e was extennsely o with cholesterol  Diffine bepanc fibrosis
s developig Ludlaw's etein stan x 43
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as a late development.

Kanthomatesis may be either sccondary or pnmary$ The former
occurs secondary to dubetes mellirus and may lead to enlargement of
the Iiver and spleen from d of the renculo-endothehal cells
in those organs with chol I, Pri h i fe
self n several forms. Th,‘:t i‘r‘wolvmg thc'skin or the tendons, or that

ARt I S P T et At b

changes are widespread 1n the lver (Fig 50). Deposues of cholesterol
are sad often to be present in the bile ducts and may then cause 2
symptomless, obstructive, jaundsce, It is as yet uncertain m these cases
whether the fibrosis is to be attributed to the mfiltraon or to biluary
obstruction, or whether both factors play a pare

The Reticuloses

ORI SUNSIIPE I TR PR TR B

Owing presumably to the relatively short hfe of those affhcted diffise
hepatic fibrosis has not been noted to develop.

Amyloid Disease

The infiltration in amylotd discase differs from those previously
considered in that the infiltrating material is a substance, not normally
formed 1n metabolism, and 15 deposited, not 1 hepavc cells, but
th:‘\vzlls of the small blood yessels Nevertheless the deposition 1s
N T . -

to the majonty of patients with amyloid disease dying of the comimon,
to which 1t 15 sccondary, before fibrosis can develop
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POST-INFILTRATIVE FIBROSIS

In_paucnts who survive long enough, all the above infiltrations
can lead to a diffuse hepatic fibrosis. The clinical features of thus,
when established, differ 1n no way from those of the similar fibroses
produced by repeated zonal necroses of the hver, But there are two
pornts which must be stressed here.  Clintcally, manifest diffuse hepatic
fibrosts due to mfileation, takes years to develop and, when the pattent
1s first secn at the stage of hepatic fibrosss, the knowledge that his hiver
has been enlarged for years 15 a valuable pomt 1n indicating the nature
of the process The second pome 15 that even when the mfiltration
has been present for three or four years ats removal may result n the
reconstitution of an entirely normal liver. The following case llus-
trates this possibulity.

A pubhican, aged 54 years, was first seen 11 1927 He had had diabetes melhieus
) T ~ el A

currhosss of the hver with ruptured ocsophageal vances, Actually the haematemests
had arisen from a symptomless duodenal ulcer, and the liver was soft and entirely
normal both to macroscopie and microscopie cxammnation  From our knowledge
of the pathology of the biver in diabetes mellizus 1t would scem probable that, durmng
f T T L e i Tt eaes ey

stage!
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CHAPTER IX
PARENCHYMATOUS HEPATITIS

ACUTE. 1. Zonal.
1. Massive,

SUBACUTE. Masstve.

CHRONIC. 1. Post-necrotic scarring (chronic massive hepatitis),
1t. Diffuse hepatic fibrosis (a) after recurrent zomal

() after chronic mfiltration,

In the above classification the term hepatitis 15 used tn a broad sense
to mclude all condittons in which there 15 widespread mflammatory
damage to the Liver parenchyma irrespective of the degree or stage
of reaction to that damage. The classification 1s primartly clinucal, the
different dlnesses bemng grouped according to the features they present
to the physicran. Neverthelcss, the nature, and course, of hepatic ilf-
ness bemg so closely dependent upon the underlying pathology, any
chmeal assessment must be related to the pathological lesion present,
not only because this may provide a valuaglc clue as to the naturc of
the causanve factor, but also because 1t provides the basis for the
ulumate prognosis. These inter-relatonships are shown 1 the table
opposite and must always form the background of the chnician’s
attitude to the particular casc.

ACUTE PARENCHYMATOUS HEPATITIS

The essential lesion 1n acute parenchymatous hepatitis is an acute
degeneration of the parenchyma. In the mildest cases only minor
degenerative changes atc found, m more_severe a centrilobular zonal
necrosts develops, n the most severe the necrosis is massive n type.
As has alrcady been shown complete recovery from a sngle attack of
zonal necrosts 15 always possible, But Gnee massive necrosis has
developed, whether this arisc as 2 primary condition or as an extension
of zonal necrosis, trretnievable damage has occurred and the case is
commutted to develop post-necrotic scarning. It 15, therefore, of the
utmost tmportance to decide whether the underlymg Jesion in a par-
ticular case is zonal or massive mn type. Unfortunately such a decision

160
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15 only Fossxblc durting Lfe in a minority of cases  The symptoms and
physical signs in all kinds of acute parenchymatous hepatis are quali-
tatively simmlar and 1n most cases the particular [esion present can only
be suspected from the seventy or actiology of the illness. At either
extreme of the scale of severity are cases m whuch the nature of the
underlymg lesion can be deduced with ble probability, if not
at once, then within the space of a few days. On the one hand are
those severe cases with extreme parenchymal falure and profuse
amino-acidurra together wath those cases followng exposure to hepatic
poisons whose action 15 long delayed. Such have an underlying
massive type of acute necrosis. On the other hand are those mild
cases who have no sooner developed symptoms than they proceed to
recover, A zonal necrosis or even nulder degeneration of the paren-
chyma 15 the underlying lesion n these cases. But there remains a
large group of mtermediate sevenity m whom the preasc diagnosis 15
not evident m the acutc stage but only becomes apparent with the lapse
of ime. These latter all present wath climcal features indistnguishable
from those of a simple zonal hepatitis. Most recover, some flare mto
acute massive hepanitis; others smoulder along to subacute or chronic
massive hepatiss  In describing the clincal features of acute paren-
chymatous hepatitss, therefore, 1t 15 proposed first to outline the picture
of hepatitis ngc to zonal necrosis and to mdicate those deviatons,
clinical and aerologteal, from the normal picture which would wegh
n deaiding whether a case of intermediate severity has, or has not
developed, a massive hepatitis. The clintcal features of outright acute
massive hepatits wall then be described.

Acute Zonal Hepatitis

This condinon 15 an acute dlness of fimted duration. I¢ produces
the symptoms of acute parenchymal failure, but 1ts course 1s too short
for the development of chronic falure. Jaundice 1s usually present,
but m the mildest cases may be absent.® On examunaton the hver 1s

e o . !

"The empincal 1ests of hiver funcrion ate positwve fiom an carly sage 1
this as in any form of acute parenchymatous hepatitis. An excess ©
armno-aaids in the urine is not found YRecovery is often signalled by

the occurrence of a diuresis. 3 f
The duration of the illness depends upon two factors: the nature of
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the causanive agent; the presence or absence of a complicating massive
hepauus. If the agent is a short-acting poison the illness may last only
for three or four days; if 1t 15 an infecuve agent, which remans active
1n the body for longer penods, then 1t may last for two or three
wecks e M alllLT oL S
type » . . :

suspec . ., R .
absence of other symptoms and signs, of a shghtly enlarged, somewhat
firm, lver with 2 smooth, regular edge, does not necessanly prove
that massive hepanins 15 present for, after 2 severe attack of zonal hepa-
uts, such an enlargement may take several months to subside. But
the shorter the illness the more cerrain the duagnosis of zonal hepa-
ons  The sevenity of the illness, and the immedute prognosss as
xegilrds :urvwal‘, 15 correlated Lwnh du:: extent of d:: zonal necrogss

[ R

. .
€ " - b
rule® Recovery from a sngle attack, when it occurs, is complete.
and there arc no sequelac; but repeated frequent attacks of zonal
nectoss ay lead to 2 diffusc hepanc fibrosis @
SR ¥ Cay e, .
oc ) '
el . o
epusodes are rare  But further attacks withm weeks of the ongunal
are relatively common  Some show a curtous association with external
strmult which has been noted too often for 1t to be dismussed a5 a
comadence Thus, shortly after apparent recovery, aleohol, exerase,
or even jolung 1 a motor-car may be followed by a relapse.?¢ In
others no reason can be scen. As a rule such relapses are not severe
and complete recovery occurs. But that 1s not always so  On two
occastons [ have seen death occur, and on others a progression to sub-
acute hepants  Some so—called ‘relapses’ undoubredly represent the
progeesstve manifestations of an ongmnal leston whose severity has not
been appreciated The majonty, however, would seem to indicate
cu}‘xcr an b 1,and plained -pubility to sumult which are
y ortoa of the noxious agent.
Acute zonal hepantts may be caused by chemucal, mfective and,
possibly, nutntiopal factors, Hepatic posons which produce thesr
effects withm a few hours of exposure charactersstically lI:’zd to a zonal
necrosis throughout the organ. Such arc the chlornated hydro-
carbons. In general, these give nse to 2 muld ilness, a Limuted leston,
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and fecovery 1 the rule. Judging by the chmical features, and the sur-
vival without sequelac,'hepantis due to drug_sensitivity is of similar

AMINOTHIAZOLE  AMINOTHIAZOLE
100ug. 100ug.
i +

Fic S51—Hepanus due to drug senstvicy  Anunothuzole Data obtamed
dunng the second and third sttacks of hepaniis 1n a case of thyrotoxicous recers-
wg amnothiazole Each attack was sgnalled by pyreua which tmmediately
follow ed admimstranon of the drug  The case 1 reported below

type,® differing only n the length of tme berween exposurc and the
appearance of the dlness, which time is presumably required for the
senstviry to the drug to develop. Doubt has been cast upon the exist-
ence of such a hep but the foll g case appears irrefitable.—

A woman, aged 37 years, suffered from thyrotoxicoss and was treated wath amino-
thuazole  Five weeks later she developed ‘an illness which was indisungmshable
from infectve hepanits Amuno-tuazole therapy was stopped and the illnes ubsded
wnamonth A test dose of 100 mg of ammo-thiazole nas then given The tem-
perature osc to 100° F, but two neighbounng patients showed similar pyrevna, and,
an mfection beng prevalent in the ward, 1t was discounted. Ten days later another
test dose was given. The temperature rose to jor1° F.,, jaundice arpczrcd, the bver
calarged and the pavent ws gravely l foarc wecks e was hen et it o
had been detected, but not reported, afier the previous test dose (Fig $1)

* Infecuve hepatiis, homologous serum jaundice, and jaundice after
yellow fever vaceme, all grve nise to an acute zonal hepatiis 183 usually
ruld 1 nature and from which recovery 1s the rule. Each 1s apparently
due to an agent which has the characters of a virus bu 1t 1s sull uncer-
tain whether the agent 1s the same 1 each case.?®  # 4 The condition
presents 2s an acute and hmited illness, and the long time which clapses
between exposure to infection and the development of symptoms may
j bly be regarded as the incut peniod of the illness. Liver
biopsies ﬁavc demonstrated twa types of lesion; ong centrilobular, the
other showing both centrilobular and periportal dustributions.” On
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the basis of Gillman’s work on the migration of iron pigment into
the Liver lesions of ‘mfantle pellagra” 27 and of expernmental work on
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disease and that the periportal reaction, scen In some, 15 merely a later
response to an inmal centrdobular lesion, This view would accord
with clintcal expertence, for it 1s known that the hver 1s affected some
four or five days before jaundice appears m cases of mfective hepatitis.
In that period, the hver is mlargch and tender and gives rise to pan
whach, being epigastne, 1 usm“g atnbuted o ‘gastring? In ‘epi-
demucs many cases are detected at this stage and, of these, a considerable
proportion subside without developing jaundiced ® 2 21 47 5t 5

Just as there are variations 1n the virulence of different posons so
there are vanatons 1n the virulence of the different infective agents
The mfectve hepanns group usually give nse to a muld illness wath a
limated zonal necrosis from which recovery is the rule. Comparable
mn seventy to possomng with phosphorus 15 the virus infection
of Yellow Fever. This 15 usmally sad to gve nse to a mid-zonal
necrosts, butin the pathological matenal to which T have had access the
disorganization of the lobule was so extensive as to have lost any zonal
characteristics.  The hepatic lesions 1 fatal cases of sprrochactosis
sctero-haemorthagica vary 1 severity from lobules wath focal necrosis
to Jobules which are apparently normal save for emdence of biliary
retention #1340 It should be remembered that in this condimon
fatalities are more closely correlated with the severity of renal, rather
than hepatic, functional impairment 1 and that, thercfore, the milder
degrees of Liver damaged found at autopsy might well have been
compauble with survival. Unul a series of biopsies have been obtamed
from cases m the early stages of thus condition the essential nature of
1ts hepatic pathology will remam uncertam. Sequelze do not occur
m the survivors of erther yellow fever or Weil’s disease.

A ful:nment Lﬁxm og parc'nchym'zmus hepatitis oceurs m which the
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developmg cases of the leston fallng within the category of those
massive necroses which anse from an extension of zonal necrosis.
Such cases occur m the course of eprdemics of infectve hepatitss,
when they may be attributable to the unusual virulence of the infecung
agent or the supervention of a trophopathuc hepatins (Chapter V),
or occur after exposure to certam virulent poisons such as the toxin of
ammnta phallotdes ¢ or phosphorus In support of the view that the
pathology of these cases 15 essentsally that of masstve necrosis 15 the

1 il . —_ .
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ciency, has been distigutshed m man, but 1t 15 possible that such exists
among races iving on low protem diets, and will be found if sought. It
15 also possible that the zonal lesions found i fatal cases of the perncious
vomuting of pregnancy ® may anse from nutntional deficiency.
Patients with such lesions show the clinical features of an acutc zon

hepanttss in that the survivors, even after decp jaundice, may recover
enurcly. The experimental work of Whipple# 4 showmg that
protemn depletion mcreascs the seventy both of the allness and of the
pathological lesion after chloroform poisoning, has not yet found
certan_application m therapeutics. So far the majonty of atrempts
at sts chmcal apphicatton have consisted in trying to mcrease the resis-
tance of patients on dets contamng normal amounts of protem, 0
such nfections as mfective hepatitss, by giving further protem.? $ 9
There 15 no basis n Whipple’s work for belicving that resistance m
adequately nounshed persons can be so enhanced. Nevertheless,
mndications are accumulating that this work may have chimeal relevance.
The infecuve hepatitss seems to be miore severe, and the mortality rate
many times greater, i malnourished than m well nourished popula-
tons ™ In nattve races, living on low proten diets, infections such
as lobar pneumoma, which in temperate chimates rarely cause climeally
evident zonal hepatius, do so 1n a large proportion of paticnts.*®
Spectacular recoveries m desperate cases of nfecttve hepans or
homologous serum Jaundice, whose nutrition has suffered from com2
or scvere anorexta and vomiting, arc I:cmg‘ rcponcd‘ after intravenous

a1 .- e . o

B 1 v
vanous illnesses are indistinguishable and m no way characteristic of
the causative factor. The detection of the cause in an indiwiduval case
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thus depends upon recognition of the general features of extra-hepatic
effects pecultac to that parnicular causanve agent.

Acute Massive Hepatitis

The dusgnosis of acute massive hepantis is usually made in retro-
spect. [t may be strongly suspected durng hfe, but the diagnosss
cannot be made with certanty unless %xcessive amuo-aciduna is
demonstrable or the condition 15 revealed by puncture biopsy, or
charactensstic sequelac supervene, Acute massive hepatitts presents
1 two_chnical forms. The first, mn 1ts carly stages, is clincally indis-
tinguishable from acute zonal hepatitis, and 1t is not ull some days have
elapsed that an exacerbation tn the scventy of the symptoms of paren-
chymal falure arouses suspicion. Anorexsa and vomuting usually
become matked. Jaundice decpens. A metallic taste is frequently
noticed. Often the temperature and particularly the pulse rate begin
10 nse even m patients who have previously been afebnle. Epistaxs
and b thages from the al y tract, or mto the skin, may
oceur Butp larly ommousis the ap of ment p
which range from an mcongruous cup‘hon;\, or manic dcimum, to
quiet coma. In the second chimcal form the patient passes withn a few
hours from normal activity to the extreme stage of parenchymal
fatlure without any prclimmary period, m which the case resembles
acute zonal hepatis ~ Often he 15 admutted 1 dehrium or coma and
50 rapid may have been the onset of llness that jaundice may be absent.
On exarmmation of cases of this seventy 1t may be found that a pre-
viously enlarged lver has decreased 1n size. Twitchings of the muscles,
and thythmucal tremour, clasp-kmfe nigidity of the limbs and bilateral
extensor responses to the plantar reflex may be present 1% 68 Examuna-
ton of the urine s valusble. ‘Urobilmogen 1s always, and bile pigments
usually, present even where jaundice ts absent from the mteguments
Most 1mportant, however, 15 the detection of an excesstve_ammno-
aciduna. This only occurs when necrosts of the hiver 15 so extensive as
to have left lutle funchoning parenchyma “When the amno-acids,

Subtres Lt ! o
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the red blood cells and a subnormal level of urea together with ratsed
values for ammonta and ammo-actd mitrogen are important It should
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be emphasized, however, that 1t is only m the severest cases that such
chemical changes occur. Therr detection usually mdicates that death 1s
imminent. In the majority of cases, and particularly those who do not
die rapidly, such nvestigations yield results which are equivocal, and
the suspected diagnosis must wait for confirmation on autopsy, or the
subscquent development of the signs of subacute massive necrosts of
post-necrotic scarnng.
| Acute masstve hepatitis may arse as an apparently primary illness
or 1 relation to acute zonal hepatitis. The justification for regarding
certzm allness as bemg massive hepatitis from their inception 15 that,
as yet, all reported examples of these illnesses have had the climeal
features and followed the course of such hepatitis and, although
scattered zonal lestons have been found mn their Livers, parncularly at
the edge of areas of masstve necrosis, no cases have been reported 1
which the lesion throughout the whole hver was of the umform
zonular type seen in acute zonal hepatitis. The ‘best examples of
primary massive hepatitis are seen after exposure to those potsons
with delayed acnon such as tumtrotoluene 1 32 48 © 87 and cmncho-
phenr# 285 8 The llness in such cases 1s usually of some weeks
duration and the cases merge nto those of subacute massive hepatitis,
The possxblh? has alrcady been considered that a sinular illness may
anse from a deficiency of protemn, whether this be produced dircctly
by an inadequate diet, or mdirectly by dram of nutnments from !h,c
body, as mn pregnancy, or by disordered bolism, as m Wilson’s
disease ot the de Tom Fanconi syndrome. Al that can be sard at present
1s that cases of massive hepatns, without any trace of an origm n 2
zonal necrosts, do occur under such condittons m the apparent absence
of any positve factor such as an mfective agent or potson.

*But m the vast majority of cases massive hepatttts arsses on the basis
of an tllness which normally gives rise to zonal desion. Sucha develop-
ment can ans¢ under two conditions; as a result of the excesstve
virulence of the agent causing zonal hepatitis; because of mcreased
susceptibihity of the patient to an agent of ordinary virulence.

Cheneal _porsons causing an essentially zonal hepatitis, but whose
virulence 15 ‘such that the Jesion extends through the whole lobule

and becomes massive in type, have already been mentioned 1n relation
to phospt an 3¢ It is possible that, on
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’ shomm e -~ onl y ZOnai
- Such seems
) " ¢ hepatitis




PARENCHYMATOUS HEPATITIS 169

Of the factors making for i d ptibility to hepato-tox
agents only one 15 reasonably clear That 15 malnutrinon; and the
of this and the direct and

indirect, under which 1t may anise, have already been considered.
The prognosis of acute masstve hepatiis depends upon the extent
of the leston withm the liver asa whole. 1fgeneralized, death invariably
occurs, and according to the length of survival ‘acute yellow atrophy’
or “subacute red atrophy’ will be found at the autopsy. 1fless extenstve,
the patient may go on to develop subacute hepatitss Restitution of
the damaged Tiver to normal with complete recovery never occurs

SUBACUTE HEPATITIS

Subacute Massive Hepatitis

The lesion of subacute hepatitis 1s always massive in the areas affected
Zonal hepatitis does not exist m a subacute form. ‘Patients affected by
zonal hepatitis exther die or recover from the acute attack, or 1f the
acute attacks are frequently repeated develop a chromc hepatitis sn
the form of diffuse hepatic fibrosts  Subacute massive hepatitis appears
m two_chnical forms, as a sequel fo acute masstve hepatins, as a
condition which has been subacute from its begmming

+ Subacute massive hepatitts as a sequel to the acute type presents no
difficalty  In the acute stage there may have been doubt as to the
nature of the lesion, but after several weeks the persistence of asthema,
shight jaundice and an enlarged hver begin to cause strong suspicions
that the acute lesion was of the massive type, at least 1 parts of the
hver, and 1s now m the subacute stage. These suspicions become
a certamty on the appearance of signs of chromc parenchymal
fulure. The development of swollen ankles after exercne, of crops
of pulsating spider tel and of spl ly are omuous
features The finding of a low plasma albumun associated with a

Iugh plasma globulin level, or a macrocytic hyperchromic anaemia
recistant tn hiver tharany romfiem dhn d adeas

uestion of alcoholism, such cases are usually diagnosed as ‘cierhosts of
the liver’, but tt 15 important to recognize them as 2 distinct group
for their prognosis and actiology are different The condition most
commonly affects women, particulacly after the menopause 2t
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Usually the presenting_symptoms are vague. She may attend for
advice because of her lack of niental and physical energy, or for
anorexta, or for symptoms which suggest a neurosts rather than an
organic disease. She may come up because of swelling of the ankles,
shortness of breath on cxercise, loss of weight, or repeated epistaxes.
Rheumatic pains, without evidence of articular damage, are often
noticed. Or she may delay attending until the condition has passed
mto the next stage of post-necrottc scarring and the mamfestations of
portal obstruction are superadded to those of chronic fulure of the
hepatic parenchyma. Tius latter type would appear to correspond to
the cases called by Fiessinger™ ‘la cierhose cicatricielle argiie”.” Some-
tmcs the 1llness dates from an acute nfection, such as a cysutis or a
bronchitis, some one or two years previously. Smce then she has never
felt really well although wath effort she has contmued to work “In a
minonty of cases the pauent presents m an acute illness with Jaundice,
but exammnation reveals the presence of ver damage of a kind which
must have preceded the present illness, and questionmg elicits that
symptoms, compatible with a liver disease, have been present for several
months

On cxammation the patient 1s usually pale with muddy or shghtly
1cteric conjunctivac. The skan 1s dull, the features drawn and the ex-
pression anxious. The breath may have the charactenisuc feotor.
The palms and soles are often flushed and monst, and pulsanng telangrec-
tases may be present especially on the hands, forearms and forchead.
In the more active cases a low grade pyrexma, with a correspondin,
clevation of the pulse rate, may be present. The pantent s thin, althoug
not usually to emaciation, but the gencral appearance of wasting 15 often
camouflaged by distenston of the abdomen and shghe swelling of the
legs 'The abdominal distension at ths stage 15 more commonly duc
to gas 1n the mtcstine than flud 1n the peritoneal cavity. The lver 1s
enlarged, firm and not usually tender. Often the left [obe scems more
enlarged than the right, causing a_convexity forwards the ept-
gastnum  The edge of the hver 1s thickened, gives the impresston of
coarse irregulanty and inclines across the abdomen more horizontally
than 15 normal, The edge cannot be sprung under the finger an
attempts to do so rock the whole organ, The splecn 1s usually palpable
and often grossly enlarged. Pitung ocdema of the ankles is nearly
always present even when the panent has remarked no swelling.

Taken together these findings yustify the diagnosis of subacute
massive hepannis. The prognosts in such cases 15 death within one, two,
or three years, accordng to the degree of parenchymal failure. The
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casc may progress steaduly to the next stage of post-necrotic scarring
or at any tume an attack of acute hepatitis may supervenc and cause
dealhma"'""““ 1.0, _ c.1 .
hepatutis. ' '
mate to tl +
the condt . , . .
Figure 52 shows four consecutive areas along a sm}glle cylinder of hver
obtained by puncture biopsy from a woman with subacute hepattis
of nine months duratton. The lesions are mdistinguishable from those
already desenbed for experimental ‘subacute’, (recurrent himuted),
masstve necrosts (p- 71) At one end 1s the scar resulung from a
locahized, previous, massive mecrosis, with 1ts collapsed reticulum,
cellular mfiltration, proliferatng bile ducts and formless groups of
cells undergomng concentnie hyperplasia  Next are the areas with
cellular infiltration and fibrosts 1n the portal tracts, but normal central
vens, which rep lobules p ly subjected to a more or less
Limited zonal type of necrosts Lastly comes the area, which escaped
the acute lesion, where the normal {obu]ar pattern survives. A year
- 1
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the condition was post-necrotic scarstng or not. Onlyin the c':rlysugcs
of the leston can the condition be identified with ease and certanty,
at a later stage, when death ordmanly occurs, identification 1s often
difficult and may be impossible. vIt seems, thercfore, that the process
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The causation of subacute masstve hepatinis prescnts several problems.
T T A Sl am Lo K] AR

lent, cascs wath the symptoms of subacute massive hepatitss tend to
occur subsequently m patients who have shown no signs of the epi-

emic allness® It bemng known that during such epidenics cases of
infecuve hepatins without jaundice occur, the possibility must be enter-
tamed that some of the apparently spontancous cases of subacute
massive necrosis may be of this narure  The recent epidemic m
Denmark may well have been of this natare # %% A partcular problem
15, why do nearlyall cases of blyprogress;
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Fie 52
“Subacute” massive hepauns Consecutive secnions along a cybinder of liver obtained by puncture biopsy
from a woman, sged 30 years  Symptoms of 9 months' duranon x50 Ludlaw's seacubn stain
from AP S he' duganon |
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why do not more become arrested? There are several possibilities; the
progressive_lesion may be an mevitable consequence of the mital
damage, the causattve agent may still be acuve, the ongmal acute
attack may have so damaged the liver as to render it unusually suscep-
tible to nowous agents We have already seen that, when fibrosis of
the hver has passed a certamn stage, it progresses automancally even

cases only » Lnee Momre == A3 e s :
two or threc .

mght reme v
from the study ot homelogous serum jaundice atrer blood or plasma
transfuston, that a virus, capable of causng hepatitis, can survive m
the body, but without producing 1l health, for two or three years
after an ‘attack of hepauns  There 15 also evidence that malnutrinion
predisposes to severe liver damage from such a virus, and we have
already suggested that cxtensive fibrosis may so mterfere with the
ntra-hepatic circulation as to imparr the nutniion of parts of the Iver.
It 15 concervable that, 1f the mmtial attack were sufficently severe to
impair the hepatic airculation, a persisting virus mught be able to
attack the resuling 1schaemic parts of the liver even though 1t were
impotent to damage normal parenchyma If such were the case the
progressive and victous scquence of subacute hepatins would be
tramn

i

CHRONIC HEPATITIS

Chrome hepatitis 15 the common termimation of several pathologrcal
sequences and the firse clinieal evidence that 1t has developed in 2 case
of hver disease 15 the appearance of signs of portal hypertension. It
has been stated already that the most rchzbi of sucll: signs 15 the
demonstration of a collateral arculation becween the portal and the
systemic venous systems. The commonest and eatliest sute for these
collaterals to appear 1s at the lower end of the oesophagus and, by
means of radiology, these can be demonstrated long ﬁcforc therr
presence 1s tndicated by such symptoms as haematemesis. The other

fe of portal hyp ion, ascates, ble sign, for
several factors are concerned m 1ts development and 1t may also appear
m assocration with acute hepatius.
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When chrome hepatis is established all hope of curc 1s gone. That
1s not to say, however, that death 1s immumnent, for there are stll con-
siderable varnations between the length of survival of different cases.
Accidents such as h from the phageal vems may
occur at any time without warning and cut short the patient’s life,
but, these apart, prognosis depends upon two broad considerations,
the speed with which the condinion has developed and the degree of
parenchymal failurc present. The faster the development of the
condition, and the more conspicuous the signs of parenchymal farlure
at the ttime of diagnosss, the worse the prognosts, for, at the stage of
chronic hepantis, remusstons do not occur and the lesion tends to
progress at the speed with which 1t has been developing. /Generally
speaking the chronic hepatins ansing from necrotic lesions—post-
necrotic scarring, or chrome massive hepatsis—progresses relatively
rapidly, that artsing from chronic infiltration—diffuse Ecpauc fibrosts—
but slowly. It will be uscful, therefore, to compare the typical clinical
picture in each of these condinions, although 1t should not be forgotten
that 1t 15 only the extreme examples of each which are n any way
distnctive and that a large group of cases exssts with syndromes of anter-
medrate types, m which 1t 1s impossible to make an exact diagnosts
until the autopsy 1s avallable.

Post-Necrotic Scarring (chronic massive hepatitis)

Post-necrotic scarrng most typically develops as the scquel to sub-

acute hepatiis, whether ths arises as such or as an acute illness. O
. ! . . o e ;

elnseal éxégnosm ‘In_chronjc massive h:ﬁann’s the symptoms of

chronic parenchymal falurc long precede the signs of portal hyper-
tension; m diffuse hepatic fibrosis the reverse 1s true or the two appear
together. In chronic massive hepantis the Liver is usually enlarged and

P Y
often 1ts edge 15 so grossly ifregular as to suggest y noma-
tous deposits. In diffusc hepatic fibrosts the liver may be atrophic and
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impalpable and the edge, when felt, 15 seldom mare sregular than to
ampart a sense of hard roughness to the fmgcr.‘ Alustory Lhit'thc llycr
- - [ v T IR Y = —

MASSIVE NECIOsIs 1L 13 USULRY IMUUCLAWLY, 4G sULLLuis pruin),
enlarged  The diffe of the two conditions is important both
- 1L

Docenl Lerienmencstan w2 acal

.

The panent, a man aged 44 years, was admutted complanng of sudden swelling
of the abdomen five days previowsly There was no hustory of alcoholsm and the
W R was neganve Three years previously, he contracted infective hepanias durng
a0 eprdemic of dhus diseaseThis llaess was wavssl in ehac be remained guundiced

the subcutaneous vems of the trunk were not enlarged. A lix ascites was present
2nd through ds 3 shghtly enlarged, hard hver, with an arregubar edge, and 3
modceately enarged shecn were £ec Puting oederns at the ankles was present and

e 3nd pul rose. Ten daysafer adfussion be Kid a profuse hacmatemess, Led
s oy Ten s 3y adipusyon he Jad & profse hagmatemensy

 Such fany infilanon may have enurely duappeared by the tme the patent comes to
autopsy
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. 'Jl‘h: second patient was a woman, aged 35 years, Two years previously she had
- b A€ mra- - 1 wart o0 T ER R aA ..

grectases A waek lavaw ~e
want  She ¢h . .
and on examur
last four mon
distended abde . i
Ankle ocdema was present - By radiology” oesophageal varices were d d
Than W3 Lo 1 s & B o et

pesisted throughout ~ At autopsy post-necrotic searrmg with moderate nodular
hyperplasia was found, the left Tote bemg more damaged than the nght (Fig 33)
Jaundice, and then only a tinge, was noted as a termunal event

Diffuse Hepatic Fibrosis

Most of the distmguishing features of the chintcal syndrome associated
with diffuse hepatic fibrosis have already been mentioned in order to
pomt 1ts disnction from chronic massive hepatins. It rematns only to
stress the dufferent natural hustories of the two conditions.

Duffuse hepatic fibrosts often takes decades to develop and when
developed 1t 1s compatible with further years of 2 reasonable degree of
health,” Not nfrequently the lesion 15 discovered at autopsy, m patients
who have died from other causes and who, at no tme, have had any
nottceable impairment of health referable to Iiver damage. In tem-
perate climates che patient often is, or has been, an alcoholic and 1t 15
no uncommon experience to find 2 typrcally hard hver 1n such persons,
when they attend for some other complamt Puncture biopsy of the
Irver 15 useful in such cases as 1t reveals the typrcal pattern of the fibrosis
In the eatly, although not necessarily mn the late, stages of the cases
secondary to chronic fatty nfiltration, 1t also reveals an engorgement
of the parenchymal cells with fat. “Evidence of acute hepatitis 1s
conspicuously absent from therr huistortes. /Usually the patient
first comes under observation with symptoms referable to portal
hypertension. In contrast to cases of chronic massive hepatitis with
similar symptoms, such cases with diffuse hepatic fibrosis are often
not 1l 1 themsel They are ded such symp
as ascites, but they feel that if thus were relieved they would have htile
complant. There are few, often no signs of paxcnchxmzl f:ulurc.
After they have recovered from their hacmatemeses, o their ascites has
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been sehieved by paracentesss, they leave hospital and resume ther

ordimary lfe. Thereaficr they return from time to time, often at

mtervals of six months or a year, when therr symptoms of portal

hypertension have agam returned. Eventually, if they do not die from

some accadent referable to portal obstruction, or contract an inter-

current idlness such as pulmonary tuberculosss, they slowly develop
i ' T, . Wworn e LR

repeated attacks of acute zonal hepatiis; as a result of long continued

mfiltration of the liver of any kxns ‘When the former type occurs, as
F o f . . P

‘Whether repeated attacks of a nutntional zonal necrosis occur or not
A S . " o, ps -

be sard at present is that af such repeated attacks of nutritional zonal
necrosss arc shown to occur then 1t would be expected that this con-
dition would ulumately lead to a diffuse fibrosis of the liver The
chronic infiltrations which may lead to diffuse hepatc fibrosis have
already been dered and the chnical stmul of lvers so mfil d
to those with established fibrosis has been illustrated m the case of
aLdAalsen‘c patient ‘:rhe possﬂnhty must, thcrefore.‘ b‘emcnt:‘rtamed

HEPATIC FIBROSIS OF DOUBTFUL

AETIOLOGY
AJny considerations of hepatic fibrosis must take mto account two
whose 15 obscure, h: h and Bant's

syndrome.
N
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The hepatic fibrosts in haemochromatosis 1s of the diffuse type and 1t
provides an opportunity for determining the natural history of this
type of fibrosis when uncomplicated by a precedmg infiltraton.
In haemochromatosts, fibrosss of the pancreas usually leads to diabetes
mellitus before there are any signs of hepatic falure. Before the
mtroduction of msulin such cases soon died of diabetes mellitus. Now
1615 possible to prevent this, and cases of haemochromatosis wath fibrotic
lwvers survive often for ten years or morc without showing any
symptoms referable to the iver.s* Gillman 2 2720 has recently shown
that pauients living on the abnormal native diets of the Rand may
develop dcgosm of 1ron 1 the portal tracts simular to those in the cases
of hacmo, seen m temp climates; and that these iron
deposits seem similacly eapable of provoking a fibrotic reaction leading
eventually to the production of diffuse hepatic fibrosis. “Pancreatic
fibrosts with diabetes mellitus does not, however, occur. This acquired
condition he has termed ‘cytosiderosis’?®

Few conditions have given nise to so much controversy as that of
the liver and spleen described by Banti, Most Ehyslmns and patholo-
gusts are now agreed that i¢1s not, as Bant thought, a single entrty 1710 4
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In a eareful study, McMichael 3 showed that many cases so dugnoscgl
during life proved at autopsy to be ples of other well-recog
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resemblance can be close, particnt ¢ ° v
m such cases. “At autopsy, many
show typtcal post-necrotic scarrun

'groups he considered 2 distnct entity.,

THE CLINICAL SEQUENCES IN
PARENCHYMATOUS HEPATITIS

It is evident that the different kunds of parenchymatous hepants
may closely resemble each other i their clineal mansfestavions. This is
not surprising, as pathological lestons, such as necrosis or fibross, are
common to scva of the different kands, and 1t 15 to these lesions that
the more obtrustve chmeal mamifestations are referable.  Climical
differentianion thus depends upon attentton to the fess obvious, bur
more ¢t fe and the preced id
have been marnly concerned to display such, so that the differenc kinds
of hepantis may be recognized at each stage of theur development.

development of diffise hepati¢’ fibrosis. Single attacks of zonal
hepatits do not cause permanent damage and recovery occurs;
repeated atacks fead to difftse hepatic fibrosts. Zonal hepantis from
unduly virnlent agents may be vistually massive m type, or massive
hepantis may, under certam circumstances, supervene on any zonal
lesion In exther case the chmical mansfestations and prognosis are those
of acute massive hepatitis.

The classical sequence of massive hepanus leads from the acute,
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through the subacute, to the chronic stage of post-necrotic scarring
and nodular hyperplasta. Cases starting as clmically evident acute
masstve hepatitis, 1f they survive the acute illness, usually run a rela-
nvely raprd course which rarely exceeds two or three years. But
many cases do not start in this way. Some first develop symptoms at
the subacutc stage; others not until the stage of chromc massive hepa-
uns. In general the carlier in the sequence the condition becomes
climcally evident the shorter the prognosis and the more obtrusive
the signs of parenchymal falure. Thus, cases discovered m the sub-
acute stage Iive little longer, affer the diagnosss is made, than cases
which start with the acute 1llness. But cases which remain Jatent until
post-necrotic scarring and nodular hyperplasia have developed may lve
for several years. In them the predomunant signs arc those of portal
hypertension and the normo- or hypochromic type of anaerma The
usual mamfestations of parenchymal failure are unobtrusive, I, as
is usually the case, the spleen 1s conspicuously enlarged, they arc mdis-
tingusshable from, if not identical with, cases of Banu's syndrome.
These are the most common variants of the masstve hepatitts sequence.

THE DIETETIC TREATMENT OF HEPATITIS
The role of malnutrttion 1n exaggerating the lesions due to toxipathic
agents and 1 producing the sequence leading from fatty infiltration to
diffuse hepatic fibrosis has already been considered.” The question
remans as to the use of dietetic therapy mn the trearment of established
cases of hepantis
e " e + 1+ the sequence leading
“If such nfiltration 15
L . levelop; af fibrosts 1s
already established then removal of the excess of far fgorn: the paren-

the diet supply at
140 g. of protem
a dict containmy,
addition they advise that 50 g. of yc‘_as't'bc given d.:xly to supply l‘Bym-

has been demonstrated.
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In western countries the majority of cases showng this particular
sequence of hepatic damage are alcoholies and it has already been
pointed out that the development of the hepatc lesion in such cases
can best be explained as the result of the malnutritton consequent
upon alcoholism rather than as a direct toxic result of alcohol stself.
It goes without question that, beforc attempting to remedy the mal-
nutrttion, the agent inducmg it—alcohol—must be given up But
whether the dretary deficiency anses from direct starvation or indirectly
AR S A .

the other 15 the result of the imparced synthetic capacity of the liver
conscquent upon the hepanic lesion  The effects of the first, such as
starvation oedema, are rapidly removed by an appropriate dict and it
15 perhaps for this reason that the most dramatic effects of dietetic
therapy have been recorded 1n the fatty-infiltration diffusc, hepatic
fibrosis sequence'® #% which 15 directly associated with dictary defi-
ciencies  But the same treatment will also remove fat from the hver
and cotnadentally, induce an mmp in hepatic efficency.m*
Tt 15 because of this latter effect that dietetic treatment sm this condition
can Justifiably be regarded as speaific therapy, and to 1t may be
buted the sustained and, 1n carly cases, the apparcndy
permancent benefit which follow 1ts contrned apphication
Compared with these encouragtng results those obtained i cases of
chronic hepatiis due to post-necrouc scarring are disappointing
S A R O i 2 I

V-
be avorded

The theoretical considerattons, which underlie the dretetsc therapy
of acute and subacute hepatis due to toxipathic agents, have been
outltned in chapter V.t has been seen that, although there 15 good
evidence that hepauc parenchymal cells depleted of protein and toco-
?hcfﬂ are unduly susceptible 10 noxious agents, there are no grounds

PR
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shall be mn the best possible condition to resist any fisrther spread of the
leston. YNow clcarfy nutritional_deficiency of the parenchymal cells
may arise 1 two ways from madequate_amounts of the necessary
nutriments bemg available within “the body, cither because of
mnadequatc intak - - ! " ' - ng normal, from

the arculation : : by such morbid
processes as par . depleted of the

Tnecessary nuitriments betore 1t ltas travelled more than a httle way down
the hepauc snusords In the first case the nced 15 to remedy the
depletron; 1n the second to surcharge the blood with the factors
required  The same measures serve both ends. They are to mamtamn,
at all costs, the necessary mtake of protemn and to supply sufficient
calories to ensure that this is unlized for 1ts specific purposes rather than
l:umz to supply encrgy. In addition the accessory food f;\c|tc;_rs, such 3

tak ' oo - 1 P
by

suit | .
soluble cascin, Should the appenite fail the physician must have no
hesttation 1n resorting to arnftctal methods of feeding such as the con-
unuous mtra-gastric dip, 1f the condimon deteriorates then a{JprO—
priate mtravenous therapy should be considered Of such plasma
transfustons have gsven the best results.

The bencfiaal, although temporary, effect of plasma transfusions
can best be demonstrated on cases with chronte parenchymal fulure
who have reached the stage when they ate becoming drowsy. Amounts
of the order of 75 g of dried human plasma muse be given daily for
several days and an adeq ntake of carbohyd, d b
mouth. The mcreased wakefulness of the patient, the mproved
appenite and the renewed sense of well-being may be quite strking.
Such patrents usually have hypoprotesnaemia and oedema. How much
of the improvement 1s duc to the loss of such oedema consequent upon
clevation of the plasma protems 1s difficult to Judge, but Kunkel and
his eolleagues®®* believe that the improvement cannot all be attributed
to this and cite cases 1 whom a sustaned semission occurred after
transfusions of concentrated human serum albumin, Plasma transfu-
stons in these quannttes have also been given to desperate cases of acute
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massive hepatins. Dramatic recoveries have been reported in some
but, as equally dramatic recoveries occur spontaneously, no optnion
on the value of such treatment can be expressed. In practice, however,
any r:mf_d?"wtnch hojlds out the faintest hope of benefit to these cases

s ' . 1 R P
prelnunary trals, on admattedly severe cases, no conspicuous benefit
has been noted.
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CHAPTER X

CHOLANGIO-HEPATITIS, OBSTRUCTION
TO THE BILE DUCTS, AND BILIARY
DIFFUSE HEPATIC FIBROSIS

THE synd due to plicated biliary ot has already
been considered. In order to disngush 1t, 1€ was necessary to exclude
all cases showing clmical evidence of infection. The remarkably mild
mpatrment of health consequent upon a stmple retention of bile was
then evident *In the majority of patients wath biliary obstruction,
however, the dlness 1s more senous and, as a general rule, tt can be
stated that the seriousness of the illness 1s proportional to the severity
of the accompanying mfection. In the most severe cases there 1s no
difficulty in demonstraung that this mfection anses m 2 cholangis,
for at autopsy the blzary tracts are full of purulent bile and macroscopic
or mcroscopic abscesses are present m ion of the p:)r:al spaces.

T loce womenca ascoe tha Tavma Lla oo —

climcal evidence of infection, a simular though less marked mflimma-
tory reaction 15 present ‘It 15 apparent, therefore, that 1 man some
rec
ch%ma
ﬁpptln
major chnical features of most cases are due  This view 15 strengthened
by observations on those mfrequent cases of cholangiis without
demonstrable obstruction to the ?Arsc bile ducts. Such are clmcally
indistinguishable from cases with pamless biltary obstruction and,
pathologically, the changes m the hiver are 1dentical with those m
t cases with chol of comparable seventy. Tt would
seem, therefore, justifiable to suggest that our attitude to lestons of the
bibiary tract should be reonentated, Cholangits—or to speak more
ly, cholangio-hepati 1d then be regarded as the central
the large bile passages, 1f present,

¥, 0-hiep:
condition; mechanical obstruction to
as a predisposing cause to this

185
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THE PATHOLOGY OF CHOLANGIO-
HEPATITIS

The pathological changes 1 cholangio-hepatitts ary greatly
according to the severity of the mflammatory process m and around
the smaller bile ducts, At one extreme are 3;6 overwhelmmg infec-
tions causing suppurative_cholangitss, at the other the chrome muld
processes, lasting for years, leading to ‘biltary cirrhosis’. But althongh
these two condutions exhibie such conspicuous differences in their
pathological features and chmcal manifestations, they represent but
extreme degrees of the same process and all gradations from the one
to the other may be corrclated with the severity of the mflammatory
process present. The extent to wlich the lobule 1s mvolved is clearly
so correlated. So 15 the speed with which the leston develops. Further,
the extent of the lesion within the lobule mdirectly determunes the
stage of mflammatory reaction found at antopsy for, when parenchymal
damage 15 extenstve, death occurs from parenchymal falure before
the inflammatory changes m the liver have fully matured In discussing

oo e ot - -+, therefore, 1t 15 con-
Con + process according 2s to
: e _ muld, such distinctrons
corresponding to the clinical syndromes of acute, subacute or chrome
cholangro-hepatitis. Ie should be clearly understood, however, that
these distinctions are purely for convenience and 1mply, not the
exustence of scparate and distinct entttes, but stmply degrees in onc
SCrics.
Severe cases of cholangio-hepanus die rapdly, usually from the
cffects of the infection itself. The condition has long been recognized
v . L S -+ cholangitis. At autopsy
It 15 usually fatey and, 1f
. Lt s v bscesses may be seen under
the capsule and on the cut surface, and purulent bile exudes from the
bile ducts Evidence of scpticacma 15 present mn other organs, On
microscopic examunation chnsc masses of ncutrophil leucocytes are
present 1n the portal tracts and extend mto the surrounding paren-
chyma. The contiguous parenchyma and many of the Jeucocytes are
degenerating. The smaller bile ducts have usually dismtegrated and the
larger ducts contain inflammatory cells (Fig. 56).
ppurauve cholangio-hep may occur n a hitherto healthy
organ or it may be supestmposed on a more chronic form of cholangio-
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hepatitis, parnicularly one i which obstruction to the large bile duct
has Jong been present.

The moderately severe infections of the bile ducts give nse 1o a sub-
acute dllness compatible with survival for many months or even two
Ol’d\recye AN IR R B | RS B i 1 1, .

1ts shape.
anylar, " . .
T e ot Aenclonnom el mants T mmemn ¢ 2t s e

quence the liver also 1s prgmented; 1n the carly stages bemng brown with
a greenssh tinge, m the later resembling shagreen leather (Fig $4)-
Early 1n the course (Fig 553} ficroscopic examnatton shows a profuse
cellular nfiltration spreading out from the portal tracts, mamnly to-
wards neighbouring portal tracts, but also nto the adjoming paren-
chyma so as to solate individual hiver ccll:. T}xi cellular exudate con-
v et 1t h bt

tion of the bile ducts 15 conspreuous. In the later stages {Fig. ssl;) the
PO R . - X K

ALags, $3U, LUUJL DULL SULSLULE ¢4y UsUdLY dle o parenchymal
falure, or of a supertmp cute cholangio-hepautss, before the
changes i the liver have had time to progress to the stage of unequi-
voeal ‘biliary crrhosis,’

Muld eases of cholangto-hepatitis may endure for years ‘In the eatly
stages the liver appears grossly normal apart, perhaps, from a shght
enlargement, “Microscopically changes are almost confined to the
portal mracts seldom invo\ymg more than 2 layer or two of the imme-
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1s that the portal tracts stand out conspicuously as fibrous islands 1n the
hver parenchyma (Figs 58, 6oaand b). Should infection become more
severe ar any stage, the process spreads more widely and raprdly, as m
the subacute type, and the tendency for fibrosis to develop between
the portal tracts and crrec 1be the lobules evident.2? 71
In such mild cases there may be no retention of bile but, sf retention
" does occur, the bile pigment will be found mamly m the cytoplasm of
bthe centrilobular cells. By the continuation of this msidious process
chrome cholangio-hepatitis, or ‘biliary ercrhosss’, 1s produced  The
livers from such cases have a finely granular surface and are either
yellowssh brown or green according as to whether jaundice was
present or not. Both hver and spleen are enlarged, but their peritoncal
coverings are less thick than mn the subacute type and adhesions are
usually few  Ascites and evidence of portal obstruction are unusual

ax Yo \ -

LRSS '

s1s cicumseribes but rarely invades the ndividual lobules, the centri-
lobular vewn 15 not mvolved i the process (Fig. 60) and the normal
mtralobular pattern remams mtact, Parenchymal regencration nodules
are not a feature of such fibroses,* 21117 but, 1 the portal tracts and
fibrous septa, numerous worm-like bile ducts are present and the
larger ducts are usually dilated and surrounded by a thick rmg of
fibrous tssue

n sp from cases of chol. hepatis, ob d at autopsy,
a centrilobular necrosts 15 often found By comparison with specimens
obtamned at operation a few days before death 1t 15 evident that such
necrosis 1s 3 termunal event and not an cssential feature of the process.
It may well be the result of a faling circulation 1n a lver through which
the blood-flow 15 impeded by mHammation or fibrosis in the portal
tracts.

These considerations bring out clearly that the degree and speed of
development o(t{‘m leston n cholango-hepatitis 1s dcpcn'dm! upoanhc

P P o
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and d portance 1n the chnical deration of chol
hepans, can be related to the degeee of this patenchymal involvement.

<ol holaneio-k
A gy of C! s P
- . R 1,

maston of the duct, 15 a less common cause  Inside the liver, obstruc-
ton to the larger bile passages may anise from similar causes—stones,
LR L . KR .

tton ot the ducts belnd the block.

In acute suppurative cholangio-hepatitss, and m many cases of the
subacute type, bacterial infection of the bile can be demonstrated.
Usually the infectng organism 15 B coli but somettmes, especrally n
subacute cases, streptococcus virndans 1s found. In the mulder cases
the bile 15 commonly stenle, but this cannot be taken as proof of the
conststent absence of infection, for the course of cholanges 15 notor-
1ously mtermuttent. The route by whch infection gains access to the
bibary tract 15, as yet, uncertam. Some have thought that the organ-
1sms ascend the bile passages from the gut. Others, that they are
excreted n the bilet? 1 The expenments of Wilkie 3¢ indicate
that such excreted bactera do not normally give nise to inflammaton
of the billary tract if the bile 1s flowmng freely Bur if the flow 15
obstructed, cholecystitis and cholangins develop.

THE CLINICAL TYPES OF CHOLANGIO-
HEPATITIS

€ mrn haloman hacason wacene en sendale Loil

Tes. hol 1

ples, acute supp and biltary hepatic
fibrosis, are so dusimular that if one were unacquanted with the

ntermediate vaneties it would be dfficult to see the relation of the one
to the other, For this reason it 1s most convenient, first, to describe
a type of mntermeduate seventy and duration, which, though not
common, shows the particular climcal features of cholangto-hepauus
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i their most well-developed form. The other varicties can then be
briefly illustrared by reference to their points of difference.

Subacute Cholangio-hepatitis

The followmg case shows the main features and cousse of this type.
. w1 . AR B I L e had ba

jaundice There were no signs of parenchymal faulure and the tempetature and pulse
rate were normal - The hiver was umiformly enlarged to the level of the umbilicus
It was smooth and the edge was firm and could be sprung under the fingers The
spleen was noe felt The plasrna pratem level was normal; there were 8000 Jeucocytes
per ¢mm , but the scrum contamed 42 mg. of bibrubmn  After her admussion the
tempetature bgm t0 nise shightly more each everung untl it reached 1007 F. There-
after 1t dechined by slow Jysis to normal. The pulse was hardly affected  Comadent
with the fisc of temperature the jaundice decpened, ‘_dze sbdomnal pain, bmn:
8¢ OF Iempy Bt - B 44 AR S Tt
She felt well and her appetitc returned  Ten days later the temperature began to e
S A A
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more, the hver enlarged down to the nght slac crest and remaincd tender and pamtul

‘Throughout this peniod bile contnued to drain from the wound and 3t vanous imes

B colt, strep. faceaiss, and B. pyocyaneus were grown from samples 13ken from G

up the fistula. Thercafier for two ‘months she was afebnle  Her liver ecased to be

tender bur remaned grosly enlagged, and the jaunduee was unaftered_Bile, however,
o S e . PRI s
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Sux months Tatet she was ceadrurted  Haemoptyses had oceurred and pulmonary
twberculoms had developed Her previons symproms were all present, bt more

St ma—
TTEFLERURLICIL N TUACUNI

Pi_54-Subacute cholngio-hepsnint From chromus biliary shstruenon due 10 & papdioma of
the bile ducs  Wesght of ver 3,100 g Lefc lobe of the hver The Ioft hepstie duct has been
dissected our 20d the ste of vnsthcnon 1 sndiraied by 2 brusde The case 1 desenbed onp 190
Twenty-two months elapsed from the anwct of faundice ta death  The difuse Sibrosis 15 shown
nFig 558 Despute she widespread fibross the srface of e b ex 15 only finely gravulas

marked  Shoht swelling of the ankles had been persstent. Alhough cheetful the
patent felpall, The temperature rose to 102-103° F cach mght. On examsnation the
comjuncnvac were decply fpunclxced bue the skin showed 2 generalized sepia brown
pgmentation. Oedema of the ankles was present but enly 3 few teonspreuous rele-
grestases Clubbmg of the fingers had developed  No ascites sor enlarged collsteral
Vews were dutected  The lymph glinds shronghout the body wete modesately
enlarged  The ver now filled mast of the sbdomen It Jower edge was thick
and 1t could not be 2 with the finger 1t way notarregulac The spleen pro-
sected  hand's beeadsh beiow she costal margm  The rase noteworthy changes m
the blood were that the scrum bilirubin had tisen, and remaned beeween 12.and 16
mg /100 ¢c , 2nd & macrocyne anaciua had developed  She semained m hospraal for a
further four months, dung which nme her symptoms remamed gnchungrd, and
fimally dhed, rwenty.tw o months after the first onset of joundice, wuk @ sevese colng
At autopsy 2 barge fine grannhas hver, the suctace of which looked ke green sha-
green leacher was found U wesghed 3070 g Tk was Smym, and fine bands of Sbrovs
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ussue could be seen round the lobules, but there were no coarse scars. The extta
hepatic bile passages were normal, but on cutting 1to the liver a tumoutr about the

TR
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Fic 55—Subacute cholangio-hepanius due to chronic b,lnry obummou consequent upon 3
pa pmmm of the bile ducts Cave described on p 190 H and

RPN Y THR TR SURS S SR R SRR SN SNV PO R

“The salient features of this case are the periodic attacks of fever and
jaundice and the delayed appearance of signs of parenchymal fallure.
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The early febnle attacks were typical. During them the jaundice
[REPRS M e A - Tt —~IJA T S RSO | 1

bile retumned to ‘the stools and diminished n the urine, The hver
deercased 1n size and became pamless. The patient now' felt compara-
uvely well. But with the subsidence of cadl: succeeding febrle attack
the resdual evidence of damage was a lutle more pronounced untt
eventually signs of chronic parenchymal failure began to appear.  This
is the climical picture of subacute cholangio-hepatitts. Presumably what
happened was that the tumour caused only mcomplete obstruction
of the hepatic ducts. When an exacerbanion of the cholangins occurred
the epithehal lnng of the ducts swelled and produced cédmplete
obstruction. When the atrack abated the passages agam became
patent. It might be contended, however, that the gradunily mereasing
falure of the symp of ob: to disappear after each febnle
attack might be due to the tumour growing and so produaing more
complete obstruction  That this explananion 15 unnecessary 1s shown
by the following case.

< A

PR T Sy .
grown m pure culture from the bile  Affer some wecks she lefe hospual, to be re-
admirted eighe months later after an acadent The peniodic pyreva with jaundice
had contimued. She died from this acadent three weeks late, one year after the onset
of jsundice ~ At autopsy no evidence of past or present abstruction to the large bile
ucts was found Th pic and £ che liver were those
of subacute cholangto-bepatitis

There are many detailed features in such cases which are of mnterest,
TR e fl
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Further, the pulse is less accelerated 1n relation to the fever than would l
‘}-:C ';lxpcctcd. The erythrocyte sedimentation rate, however, 15 usually
1g

Acute § ive Cholangio-F iti

‘PP 2 P
‘This condition 15 stmular to the t of subacute chol

bepasins sarve ot the Infecnon doramates the prerure, Seprcaema 15

present and 1ts high temperature, ngors and general symptoms over-
o
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shadow the liver damage. Jaundice, the pam of perthepatitis and an
enlarged tender liver are, however, usually present. The condition

x
Pt T

h6 36—Suppuranve cholangto-hepants Woman, aged 39 years, arcmoma of
the evstic duct spreadng wata the comumon bile duce High feer aad faundie Post-
mortem speaimen  The portal tracts and bile ducts are crowded with neutrophil
lcucocytes H andE X 200

‘practically always arises secondary to obstruction. Its course 1s neces-
sanily short (Fig. 56).
Inter i Acute Chol. fis "e. iti
This form of cholangio-hepatitis 1s charactenized by bouts of fever,
of a few hours’ duration, which are often ushered m by a ngor* A
‘remarkable feature of thesc attacks 15 that, although the patient may be
disorientated, or even dehnous, at the height of the fever, withm a
few hours of the temperature falling he 1s entrely normal agam
“This 1s n marked contrast to the stmular attacks which niay occur m
the comparable conditton in the kidneys, suppurative pyelo-nephras,
e com Pl Ak S 2 S A

stve days, or, rarely, more than once a day (Fig. 57): or, m the carly
stages, they may be separated by intervals of several weeks. They may
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occur as an 1mnal symprom, shortly after a gall-stone has lodged m
the common bile duct; or they may supervene on a chronic form of

" A A VVYA‘i VA A\ VI\‘A‘
W IV Y
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Fic 57—lotermoment fever i holangio-hepans From the ase of 2 woman, aged 51
years, wath gall stones m both intra- and extra-hepate bie ducts

cholangio-hepatitis  In the former case 1t 1s unusual for them to be
tepeated and they are often associated with yaundice  In the latter, jaun~
dice 15 usually conspicuous by 1ts absence  In themsclves they do not
seem to causc gross liver damage. Hepatic pain 1s mostly lacking, signs
of parenchymal farlure are not found, and gross enlargement of the hiver
if presens, 15 due to the condinon they complicate. I have never
seen this form of cholangto-hepatitis apart from obstruction of the large
bale ducts  The following case 15 typical-

A woman, aged 76 years, was operated upon <ight years previousty for empyema
of the galt bladder and a year later the remnants of the gall bladder were removed
The hiver was not fibrotic then At no time was she Jaundiced - She remamed well for
sv years, then she began to have shivering attacks about once a week  The shiverng
lasted 2 few trundtes and then she ‘b«zm: ‘ul'\m!lmcus' and incontinent of unne

. "
duately after the ngor 1t was 11,000 pere mm The erythrocyte sedumentation rate
wwin 43 oo T Woomanvad Wand  br et oo amm coarla Pla s ot e e £ob
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shadow the Liver damage. Jaundice, the pan of perthepatitis and an
enlarged tender liver are, however, usually present. The condition
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Fic 56—Suppurative cholangio-hepatius Woman, aged 39 years, carcmoma of
the cystic duct spreading 1nto the common bile duct Figh fever and gaundice Post-
mottem specimen The portal tracts and bile ducts ace crawded with ncutrophil
leucocytes H andE % 200

“practically always aniscs secondary to obstruction. Its course 1s neces-
sanily short {Fig 56).

I i Acute Chol. T
This form of cholangio-hepautis 1s characterized by bouts of fever,
Foa e E i FhARe v

lew nuuts vl b WKHIPELAtULE Laulp B¢ 15 CULIGY BOLIL Jgain
Thus 15 1 marked contrast to the stnular attacks wluch may occur 1
the comparable condition n the kidneys, suppurative pyclo-nephnus,
where the patient remains }‘)mf;mmdly ill. The clineal features suggest



CHOLANGIO-HEPATITIS 197

fibrosis, 1t would have no pracncal importance. The following kind
of case will be fanuhar to all.

The patient was 3 woman, aged 64 yeats, sdmutted complamung of juundice and
stehing for five wecks  She looked healthy and cheerful The hiver was uniformly

The followmg case illustrates the results of such a cholangitis when of
long duration.
 The pasknt was an acave man, aged 80 years  One evening b had what he

{pumecea nor s hee bl the e Ax operangn 1 soltary clesl s found
ying loose 1 the common bile ducr Biopsy of the ver showed fibroms fissve

g neighboutung poria wracs e made an sserropted. recovery aad B
healsh s agan enveable
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a fcv-;_ day ds . It was, therefore, decided 10 aperare and ar operation a large gall-stone
was found lymg free in the common bile duct. Tlus was removed but the patient

ISR o8
R

Fi6 S8—Intermuttent chohngx»h:fmm Man, aged 63 years Stone n

common bile duct Rigors followed by pyrcwia of several hours duration,
occurnng abaut once every 10 days for 15 monchs Diopsy spectinen H andE
x

died six days later At autopsy the hver weighed 1500 g It was grey in colour,

finely granular and tough m consistency  No obstruction to the bile passages was

found ~ Microscopic exammation showed a diffuse hepatic biliary fibrosis with 2
ch (cf Fig s8)

penmp

Mild Cholangio-hepatitis

This type of cholangio-hepatinis (Fig. s9) 1s msufficient to give
symptoms other than fever. Its cxistence 15 only revealed by the
temperature flickermng up to 99° F or thereabouts m the cvcnmf:.
ether persistently or from time to time. ‘It 15 the type commonly
assoctated with bihary obstruction due to carcinoma_oiyzic head of the
pancreas. Such cases are in general assumed to be apyrexial, but exam-
ination of the temperature records of patients who have been under
observaton for two or three wecks rarcly fails to show some clevation.
This is the commonest_type of cholangitis, and, were it not for the fact
that it could develop into the more serious form, or lead to an hepatic
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extrachepatic ble ducts Buopsy of the hver showed a diffuse hepac bross (Fig. 60)
with nestrophl mflirations round the srger bile ducts The panent made 2 slow
recovery but the Jaundice was sall present when she lefe hospueal after fwo months
B T o b el i R WL e

oL LR

. - - oy
tococcus was found after 11 days mncubation but this died out, despite subculture, 1

two days, so that st could not be dennfied Hee physical state was essentlly the same

and hepatic ducts The bver weighed 1800 g , the spleen 750’2 Ascrtes and signs of
b logical of the hiver showed the same

portal
picture as 1n the previous biopsy

Tt 1s evident that, in the abave case, the fibratic condition of the liver
found at the operation could not have developed m the preceding
two months during which jaundice was first noted. The subsequent
post-mortem findings substantiate the diagnosis of bilary hepanc
fibrosis It seems, therefore, that this fibrosis must have developed
msidiously 1 the period between her first operation at the age of 35
years and her first comng under our observation fourteen years later.
The case hustories recorded under the heading of muld cholangio-
hepatis show that such cholangins may persist for long periods
without dusabling 1liness, and without jaundice, and yet may be suffi-
crent to cause fibrotic changes m the hver

HANOT’S ‘HYPERTROPHIC BILIARY CIRRHOSIS*

Any one reading the account of the case of subacute cholingio-
hepatinis sccondary to obstruction of the bile ducts by an intrahepatic
papilloma must have been struck by the similanity of its clinical features
to those described by Hanot® as’ characteristies of the condition he
called ‘hypertrophuc biltary ciechosis” But for the findng of obsteuc-
tion at autopsy 1t would have passed for a classical case of Hanot’s
arrhosts

At thog drerreg m prema o gg d @ole pyen 0 Glae by 4t 0
L e .

‘1 [N

P
ot R T

. o . .
twve biliary archosis of Charcot 2 The essennial feature of the former

was believed to be atrophy, of the latter, hypertrophy of the hver
Keen controversy exusted as to whether a non-obstructive cirthosis
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But 1t ts possible that simslar degrees of cholangitis occur apart from

biltary obstruction.
A woman, aged 60 ycars, began to sweat at night and feel gencrally tred some three
months before admission to hospital. It was then noted that her temperature rose to
- ~N 1 I'd - TL.

e et youee e
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agglunmn reaction Bt her erythrocyre sedimentation rate was 40 mm fhe One
e e T e hver

. The gol

. » the gall

Dladder was removed and the bie ducts, Waihi were ot diidtey, wue explored

No stones apart from thar present in the gall bladder and no obstrucaion of any kind
was found After operation 10dized ol was myected down the drainage tube into the
bule ducts It passed freely mto the duodenum and up towards the ver  Cultures of
the bile deawn at operation were sterile - A biopsy of xﬁc Iver showed an nflammatory

-
Chronic Cholangio-hepatitis
(Diffuse biliary hepatic fibrosis)

Diffuse hepatic fibrosts consequent upon biliary obstruction takes
some years to develop to the stage of gving climcal symptoms. In
consequence 1t 15 not scen i cases with pronounced mfection for
them death occurs, either from snfection or parenchymal damage,
before fibrosis can develop. The form of cholangio-hepaitts m which
1t occurs 15 one i which infection smoulders and in which obstruction
1f present 1s shighe. / For these reasons jaundice 15 usually absent through-
out most of 1ts course. The following case illustrates its usual features,

A nurse, aged 49 years, had been operated upon 14 years previously for gall-stoncs
She was then Jaum‘]n(cd and before the operanon had pam after meals After the
operation all the symptoms disappeared  Two months before admussion she was
suddenly wakened by a severe attack of pain over the night lower fibs Next morming
she was told that she was Jaundiced, Snd this became deeper over the next few diys

The panent was a nervous woman who had evidently lost much waght  Shight
O A8 3 nervors Boflan Ao A VTS A ke

. . : -

‘. f
- e - l60 was entarged 1 4

. . . Ten days batee she had 2

v - Operation was agreed

. 1 dameter umformly

. sions covered the organ
impossible (o reach the
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could ever be hypertrophuc; and in that a!mosphcrc‘i{mot announced
the discovery OQP a new type of non-obstructuve axrhoss i which
hypestrophy was a leading featurc. It 33 no wonder that Hanor’s
thesss was welcomed, for 1t served to quict those who questioned
whether alcoholic airthesss was always atrophic. But even so, Hanot
was 5o 1mbued with current theory that he felt it necessary to suggest
that 1 hus arthosss the fibrous tissue differed from that i Laennec’s
m beng ‘umb}c to contract! 1f one exammes Hanot's ongmal thesss

hyperplasia had been d hed2* His pathological entena ase also
open to question, The majority of hus cases scem to have died in the
somaer  In those days there was no refngeration, and often two or
three days clapsed between death and the autopsy. Itis not, therefore,
surprising that wath further expenence difficnlty has been found in
tecognizing, m all s clincal and pathological details, a condstion
fulfilhng the requirements laid down by Hanot® “What now seems
evident 1s that tﬂe chmical syndrome Hanot abstracted from his vaned
sertes of cases was the synd subacute cholangro-hepants,
whether this anse secondary to obstrucnion or not® As such the syn-
drome is not peculiar to one disease entaty nor s 1t essentially a chronic
hepatins  On the contrary, 1t 15 a cholangio-hepantis and requures to
be recogmzed and treated as such

*CHOLANGITIS LENTA®

In 1921 Schotmuller  suggested thar/just as the streptocogcus
vindans may attack the heart valves, and give e 1o the sepneaema
of subacute bacternal endacarditis, so 1t may attack the bile ducts and
give rise 1o low grade cholangitis withsepticaenia ® Outside Germany
this conception has found littde support and La Manna* has enucally
examuned the reported cases. Most had some source of obstruction
1n the bibary tract, the streptococeus viridans was recovered from only
a few, and organtsms, especally B. colt, were recovered fom others,
It would seem that there atc no good reasons for regarding these cases
of cholanguus as different from those already recognized.
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GENERAL CONSIDERATIONS ON
CHOLANGIO-HEPATITIS

The varymg chnical syndromes ateributable to cholangto-hepatitis
have now been outhned It 15 evident that the ¥ondition can exist wath
or without jaundice, or hepatomegaly or parenchymal falure Its
course may be as fulmmant as a sepcaenmia and tKe patient corres-
pondingly 1ll Or 1t may be so mstdrous that the patient 15 hardly aware
that he 15 not healthy "In the absence of evidence, such as jaundice,
pomung to the hver 1t 1s difficult to recogmze VAs the hepatic paren-
chyma 15 contiguous with the bile duets a greater or lesser degree of
hepanitis 1s present in each case. But thus 1s a later development, so that
n cholangto-hepannis the symptoms of hepauns, when present, are
delayed for some time after the onsct of tliness. Thes 15 well scen
obstructive chol hepantis with jaundice. There the sensc of
subjective 1llness 15 delayed for some time after the patent becomes
icteric, while i conditions, such as infective hepautis, m which
mflammation of the parenchyma 1s the pimary cvent, this sequence
1s reversed. Cholangio-hepanttis can occur with or without obstruction.
On clinical grounds 1t 15 1mpossible to be certam that obstrucrion 1s
absent JAll cases dragnosed as cholangio-hepaniais should, therefore,
be explored surgreally

e Lo oo

by failure fo remember this pomt. In cholangto-hepatiss, as tn any
other variety of hepatiis, parenchymal falure can occur and, not

frequently, this seems to be preaiprtated by major oper pro-
cedures  Anorexa 1s a result of the cond: which lead

to cholangio-hepatitts and, by the time the patent comes under
observanion, the intake of food may have become sigmficantly in-
adequate. /Efficient pre- and post-operative dictetic treatment of such
cascs 15 always a major consideration and should be mstituted whether
clintcal signs of malnutrition arc present or not. Evenin zhoscfpmcmx
in whom the liver has been so damaged that surgical relicf of the
obstruction cannot ensure recovery, appropriate and persistent dictetic
therapy, combined wrth control of the cholangis by chemothera-
peutic or antibrotic therapy, may lead to a considerable amehoration
of their condition, The lines of the dicteuc therapy indtcated have
already been duscussed m relation to parenchymatous hepautis
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of a diseased vessel to which a collateral circulaton has partially, but
not completely, developed # 13 31 34 20

VAcute and complete occlusion of a normal vessel (Fig. 11) 15 most
commonly seen after_splenectomy or i cases of polycythaerta vera.
Tt 1s charactenized by the fapid accumulation of ascites, melaena, colicky
abdommal pam, and deus If the spleen 15 sull present and has not
already been enlarged by the predisposing discase, 1t may rapidly
increase i size Death follows within a few days.

¥The second syndrome appears usually in patients with previous
hepanc disease. This may be an carly fibrosis or a chronic infiltraton
such as can occur in lymphadenoma  Splenomegaly and ascites sud-
denly develop. Haematemess 1s common, but the other jntestinal
symptoms of rh‘e acute syndrome are lgc%mg. Death usually occurs

U A S O -t SR

of asaites, but at autopsy show no thrombosis of the portal vetn. The
subsequent rapid development of collateral veins renders the diagnosis
more probable.

Occlusion of the Hepatic Artery
Occlusion of a previously healthy hepatic artery is a rare event
g most dy mp nodosa or from emboltsm
subacute bactenal endocardins 11812 When the mam artery 1s
suddenly and completely occluded, as by a ligature, and there are no
collateral channels, death 1 coma fal{ows n one or two daysM
When 2 man branch of the artery 15 mvolved, as i penartertis
nodosa, jaundice and fever and pam over the nght lower ribs, exacer-
bated by respiration, develop2®

Occlusion of the Hepatic Veins

Such occlusion may occur from thrombosis or an obliterating endo-
phlebitis.®

rombosts of the hepatic vems leads rapudly to ascates, spleno-

megaly and enlargement and tenderness of the hver, often with
Jjaundice. /1t may be combined with partial or complete occlusion of
the infenor vena cava in which case swelling of the legs and, wb-
sequently, collateral vessels carrying blood upwards from the femoral
vemns develop,

Obliteraing endophlebins may be either acute or chromic ¥ =



CHAPTER XI

CIRCULATORY DISORDERS; FOCAL LESIONS;
AND CANCER OF THE LIVER

THERE remain to consider three groups of conditions: circulatory
disorders, focal lesions, and cancers of the Iiver. The pathology of the
first £wo groups has already been discussed; the relattonship of prrmary
cancer to post-ecrotic scarring has been indicated. For the sake of
completeness their significant chinical features will now be described,

CIRCULATORY DISORDERS OF THE LIVER

Inadequacy of the airculation mn an organ may be erther absolute or
relauve. In the former the requirements of the hepatic parenchyma
are normal but the cireulatton through 1t 15 reduced; in the latter the
arcalation 15 paired but the req; are greater than it can
meet  Absolute madequacy 1s seen m vascular occlusion, cardiac
failure and, perhaps, 1n post-traumatic states associated wath prolonged

arterial hyp ; relative inadequacy m thy

VASCULAR OCCLUSION

More often than not occlusion of either of the vesscls carrymg blood
to the liver 15 an unexpected finding at autopsy. This 1s because the
great majoniry of occlustons occur in vessels in which chronic disease
of the wall, or of the hepatic trssues through which 1t passes, has alrcady
produced partial obstruction and, in consequence, the formation ofa
collateral dequate to date the blood-flow when
occluston occurs. Such occlustons, being compensated, produce few,
if any, symptoms durng hfe. To scc the syndromes pecular to
occlusion of the portal van, the hepatic artery or the hepanc ven
attention must, therefore, be directed to panents with hutle or no
previous discasc of those vessels or their surrounding structures

Thrombosis of the Portal Vein
3Two syndromes can be corrclated with thrombosts of the portal
vem; one with acute and complete occlusion of a normal vesscl, the

other with partial occluston of a normal vessel or complete occlusion
204
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s hat dooe Wk, el s F 'dvanccd, llhcl'inﬁn
. lead to disappear-
, + normal. Tn more
advanced cascs, }mwcvcr, the fibrosis may have reached the ‘rrevers-
1ble stage’ described by Cameron and Karunaratnet* be too well-
estabhshed 1o repress and, yust as 1n any other type of hepanic fibross,
the liver lesion will then progress unal, ulumately, 1t may produce the
symptoms of diffuse hepauc fibrosis
The development of hepatc fibrosis m the presence of chrome
congestion of the lver presents no difficulty. Such congestion leads
to centnilobular necrosts and, as has been mentioned, long continucd
or repeated attacks of centrilobular necrosis, however produced, lead
eventually to the gradual development of a diffuse hepanic fibross.

HEPATIC LESIONS IN THYROTOXICOSIS

Both acute and chronic hepatic lesions ate known to occur in patienes
with thyrotoxicosis : ¢ 18 2 The acute lestions are fatry infiltration,
centrilobular, and sometimes even massive, hepatic necrosis Thesc are
found m patients who have died as a dircet result of severe thyro-
toxicosis  The chronic lesions may have the features esther of diffuse
hepatic fibrosts or of post-necrotic scarring, sometimes both are

M) X Y . s 3

lesions "Gnven that can lead, or p P to c
necrosts, their explanation 15 not difficule ~ Repeared exacerbation of
thyrotoxicosts by producing repeated attacks of such necrosis would
lead to a diffuse hepatic fibrosis *An episode of thyrotoxicosts so serious
as to become 2 thyroid cnisis might well lead to centnlobular necrosis
of such seventy as to become massive m extent. If the pattent survives,

ost-necrotic scarrmg and nodular hyperplasia develop at the sites s
o g ang, nocuar hyperp VP, o

R -k

.
may be ot practical benefit
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The former 15 indistingwshable from thrombosis of the hepatic veins.
The symptomatology of the latter 15 quahitatively similar but more
chronic m its course and may lead to the development of hepatic
fibrosis. Syphulis 15 one of the few known predisposing causes of this
condition.

CARDIAC FAILURE AND LIVER DISEASE

An enlarged lver 15 a freq p of congesti
cardiac falure  The enlargement 15 uniform, and, 1f 1t occurs rapudly,
tenderness, distension pain and, often, vomiting are present. In severe
cases ascites develops, but splenomegaly 1s usually absent unless some
complication such as subacute bacternal endocardins 15 also present.?
The ascites, n acute cases, 15 related to the degree of venous conges-
von. ltispr bly due to the d back of blood 1 the terri-
tory drained by the portal vem giving r1se to portal hypertenston and,
perhaps, to anoxia with a consequent increase m permeabilicy of
the capllary walls m that terntory.

In the course of heart discase, jaundice or hepatic fibrosts may
appear? ¢ ‘Their appearance 15 correlated with cardiac falure.
Trwo suggestions have been made to explamn the occurrence of jaundiee;
one that 1t 15 the result of impayrment of the liver function, the other
that 1t 15 duc to an excess of bilirubin liberated from pulmonary
mfarces ¢ If the latter explanation were correct one would expect
jaundice to be a feature of pulmonary infarction even mn the absence of
gross carduac fatlure  Experience shows thatatssnor - As a rule jaundice
only occurs i the prescnce of scvere night-sided falure of the heare,
and 1 such cases the ltver 15 usually enlarged and tender and shows
centlobular degencration at autopsy (Figs. 13, 14). The general
trend of evidence would seem to potnt to functional impatrment of
the hver as the cause.

A diffuse hepatic_fibrosis occurs 1 association with heart discase
under ewo condurons; i cases of chrome _congestive carduc falure,

vt amead mmendae

hepatic Iesion to become clintcally smporeant, although ac autupsy
1t is common to find the condinon well established.” Constricuve
pencarditis is, however, companble with years of hfe, and in such cases
the ehronic congestion of the Iner, duc to mechanical constriction of
the mferior vena cava, has nme to produce a diffuse hepanc fibrosis of
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they become wnfected they rarely produce symptoms other than an
actwal lamp. The commonest site for their development is in the night
lobe, and they not infrequendy project downwards and inwards below
the costal margin. In that site they may be recognized at a glance for,
having been present for years, the costal margin has become moulded
to the protuberance on the anterior surface of the liver.

Suppurative Pyelophlebitis
In this condution {pyaemic abscesses are dassernmared throughout the
hver in asociation with the terminal branches of the portal vem. 1t

oteurs secondary to sepsis in the terrory draned by the portal vem,
The mnd.md:? o innee A Pt S e

Jaundice is unusual and sf found, particularly 1f 1ts onset preceded the
fever, the diagnoss should be doubted and the presence of a suppurative

g1o-hepannssuspected. Most panents with thus condition due, often
within a few days, but sometimes they linger for two or three months.
Two components enter into these cases: the sepcacnua and paren-
chymal fatlure ¢ g upon the mfl of the patenchyma
connguous to the abscesses, The relative tmportance of these varies
from case to case but, on the whole, while septicacmia predonnnates
in the short-lived, parenchymal falure becomes of mcrcasing 1mpor-
tance with each weck of survival.1 2

CANCER OF THE LIVER

Primary Carcinoma of the Liver

Primary careinoma of the Liver usually, 1€ not always, develops m a
liver which 15 already the seat of fibrosis  The Imore pronounced the
hyperplasia m the fibrotic bver the more Lkely 1s pumary cancer to
anse.  Sul are, fc l apt to accur m
chronic massive hepautss, i which condiion nodular hyperplasna 1
conspieuous (Figs. 42, 43). Tt would be musleading, however, to imply

t primary hepatic cancer only occurs m chis condition It may
occastonally supervene on diffusc hepatic fibrosis

he diagnosis can tarely be more than suspected durmg hfe  Usually

all that 15 noted 15 that 2 patient wath hepanc fibrosis begins to fail
rapudly. At autopsy the supervening primary caranoma 15 disclosed.
Sometimes, however, it may be noted that one part of the fibrotic
tver 15 rapudly enlarging. Often the perttoneal type of hepatic pam 1s

P




208 THE LIVER AND ITS DISEASES

FOCAL LESIONS OF THE LIVER

Focal lestons of the lver do not produce symptoms referable to that
organ unless they ate so numerous, or so large, as to damage the major
part of 1t.¥In the course of many forms of thiness, m which scpticaema
1S present at some pcnod, IUCroscopic focl Of acute necrosis are
discovered at autopsy scattered throughout the hver. As a rule they
accupy ouly a poruion of the Jobule, usmally m the mid-zonal region.
Clinucally, they have nerther immediate nor remote significance.

Larger nflammatory masses occur 1n the form of gummata. In the
catly stage these may stand out from the surface of the organ and be
palpable through the abdomunal wall. There are rarcly more than
two or three such masses, but the local lesion does not represent the
whole extent of the damage. For a considerable distance round each
gummatous mass the hiver 1s mvolved m an mflammatory reaction,
and the total amount of liver so involved may be such as to lead to
functional imparment  Enlargement of the liver usually, and jaundice
sometintes, occurs. It 15 uncertam whether the jaundice 1s due to a

widespread inf] or to the ifl y masses causing an
mtrahepatic bilary obstruction. /In many cases ascites develops, only
tod ly as the g heal, While present 1t may

PP
be sufﬁclcmlyf severe to require repeated paracentests. Its explanation
15 uncertain. #In a few cases 1t 1s assoctated with syphilitic nephrosis,
n a larger number, thrombosts of the mferior vena cava 1s subscquently
recognized Gummata heal by fibrosis. The inflammatory processes
1 the mtervening areas subside and ulumately the patient s left wich a
characterssucally shaped hver. The borders ate rounded, and two or
three deep scars, cutnng into the liver substance, produce a correspond-
ing number of deep indentanions m 1ts lower edge, Between the scars
the hver tissue 1s normal. Ths hepar %tzb:tum is often sufficiendy
PRt

marked to be ! - ~bdasene Splenomegaly
that such 1s

15 usually assc
secondary to 2 suffered by
nan or}’ the rosts, having

ampfc amounts of nornial parenchyma, live for years without hepane
fulure. Somenmes the fibrosis 15 more widespread and 1 such cases
the syndrome of portal obstruction may develop. More frequently,
however, the pattent’s health 15 unaffected and he dies, many years
later, of some other condition.

Echmococcalcysts of the hver may be conveniently constdered
along with such large space occupying masses 2s gummata. Unless
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The local symptoms of secondary cancer are enlargement of the hiver
and pain. Cluucally, the enlargement may appear to be nodular or
diffuse, although at autopsy the difference is seen to be one of degree
the size and dissemunation of the nodules. The hver with sccondary
cancerous depostts projecting as hard, craggy, masses from 1ts surface
and lower border 1s fanular, That secondary cancer may produce 2
general enlargement of the organ m which' the normal anatomseal
shape 15 retammed 15 not so well-known. Such gencral enlargenients
may resemblehepane fibrosis, and tis only when typical craggy growths
develop that their nature 1s revealed

Pam_n secondary cancer of the liver may be of two_types: that
associated wath rapid enlargement of the organ and that from irritaton
of the p That d with enlarg; ranges from a
dull sense of wesght or fulness n the abdomen to acute upper abdomumnal
pamn of such seventy as to suggest an acute surgical emergency. The
penitoneal type of pamn is usually of sudden onsct and may be the
symptom which prompts the panent to seek adwvice. It 15 often made
worse by and breathung, but may dsappear sp 1
for two or r.hfcc fl‘)'f atatme Sometimes such pain 15 referred ro the

N . Lo
YThese vanous symptoms assoctated wath secondary cancerous
domgmer ot 1 RS IUMIUNC MNPt SV T '
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the hver 1s umformly enlarged ‘One 1s the syndrome of raj I;d enlarge-
mene, the other of slow. The syndrome of rapid cnla(gcximt ducgm
secondary carcinoma 1n the hver may closely resemble that of a sub-
phrenic abscess

, Aman,: ’?‘ﬂ s years, yhy‘_ od and won 3 golf topmament and thereafier celcbrated

. .
ater the anset of pan he was complaming of svere pain 1n these suces, which wis
persstent, but made worse by breat

g The man way obviowsly sufferng greatly.
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experienced mn assoctatton with this. The enlargement is hard and, 1t
bemg known tha fibrotic Tivers do not enlarge of themselves, the
suspicton arises that a new growth 15 present. YSecondary malignant
deposits m the lungs beng common, hacmoptysis 15 a frequent
symptom

Secondary Cancer of the Liver

Sccondary neoplasms m. the hver may arise from primary growths
situated in any organ of the body, They may be etcher carcinomata
or sarcomata. The primary growth may materually contribute to the
symptomatology of the particular case; or 1t may be completcly un-
obtrusive. The symptomatology actually referable to the sccondary
depastes 1n the hiver falls under two headings: the general and the local
effects. =

It 1s commonly held that, among the ‘gencral features of secondary
hepatic cancer, wasting 15 carly and promunent, Tlus view derives
from the fact that such cancers arc often sccondary to prumary growths
n the alimentary tract which, »f appropriately sltua!cnf. can themselves
cause wasting. But af attention 15 dirceted to those cases with hepatic
cancers, secondary to growths 1n other regions of the body, 1t will be
seen that loss of weght 15 seldom conspreuous until the later stages.
Thus the bver may reach an enormous size from cancerous deposits,
1f the primary growth s a carcnoma of the bronchus or a melanoma of
the uveal tract, and yet the patient appear plump and well-noursshed.
It 15 surpriang how extensive the cancerous deposits may be veithopt
producmg signs of hiver fallure. The only type of functional fasure
which 15 commonly seen 1s farlure to excreee bile. Jaundice, of the
obstructve type, occurs m a considerable proportion of cases. It s
presumably duc to pressure by the deposis of growth on the bilary
passages. Apart from thus che other functions of the liver are wsually
surprisingly well-preserved untl the last fow days of Lfe.

Among the general symptoms, for whuch there 1s as yet no adequate
explananon, fever requires notnce “It 1s not common, occurring m
only about one-seventh of the eases. The differcnt eypes range from a

Y1 abesesens o b e e oo bl eceganed temperature, When
"o+ ytosis which reaches levels
: In such cases the erythro-
cyte sedimentation rate 15 also high. 4 In general thus febnle reaction 1s
seen in association with rapidly growing cancers which are often
undergoing necrosis m their central parts. It has been ascribed to the
products of such necrosts beng pyrogemic.
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The syndrome of slow cancerous enlarpement of the liver is seen 1n
A i St R

loss In weight
[

O S U

palpable Three monchs latee he died. The ver had mcreased 1 size and towards the
end had become nodular At autopsy it was almost entirely oceupted by secondary
caremoma It weighed 7kilogrammes The prumary growth was a small carcinoma m
the Ikt bronchus which bad given netther signs nor symptoms referable to the lungs
ducing life
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The temperature was 103° F, the pulse rate 124 a minute, The tongue was fuered,
On exanunation the liver edge was fele two fingers' breadth below the right costal

TRSA SN S NN e o v A ]
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FiG_61—Secondary cancer 1n the Ince The cancer i thiy case
has spread rapdly, from the primary growth in the stomach, through
the porta} e Nests of cancer cells can be scen in that vescl and m
the snusoids H and E < 122

margin It was tender  The edge was sharp, firm rather than hard, and inclined
sTanoo!hly upward (o the Iefc across the abdomen The splecn was noc enlarged.
PO S R PR TP T R A DA p et

was much urobulin 17 the urine, but not bihirubin, and no clinical evidence of jaundice
At operauon a cancerous ulcer was found on the lesser curvature of the stomach.
The f:vcr was enlarged and bulged o the wound It was purplish 1n colour, but
through the mjected pertoncum pale areas varying from a onc or two millimetres
to 2 cenaimctre 1n diameter were scen A biopsy of the hver was taken and on
examinaton showed that the growth was beng duseminated through the portal
vein (Fig 6t) In the vems of the portal tract and n the suusords masses of carcinoma
cells were to be seen. The explanaton of the symptomatology was now clear
Cancer cells had been widely and rapidly dusseminated hroogh tha ver where they
had lodged and grown rapidly  As a resuls the organ had enlirged, but umiformly,
because of the even dismbunon of the process Vi enlatgement had been 3o zapd
21 10 produce severe sbdorminal pain, tenderness and vormiting, Just as occurs with the
rapudly enlarging Iiver 1 cardise fuure and the pre-coma stage of diabetes Finally
the prowth had reached the penitoncum on which, as shown by the dilited tr]vlllary
vessels, a reacuon had occurred  And as a result of this periconstis the mant fiad sharp
pain on breathing
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present at a p wme. in tms 1 ditters

from long-term nt, whch, like p 15 more closely

related to considerations of aetiology.

It thug seems that we have reached a poston m tegard o our
knowledge of diseases of the liver when, having progressed beyond the
stage of sunply collecting observations, we can begit the grouprag
of related phenomena mto categonies. As always, this will reveal farge
%395 m our factual knowledge and will necessitate frequent returns

or the collecting of further, and the more precise definition of old,
observations  But there will be a difference. At the purely observa-
cionat stage the collecting of facts 1 undrected and largely determuned
by chance, 1n the stage of categorization 1t 15 drrected to 2 definitc
PUIPOSE~—t0 JNSWET Precise g Progress i the : of
knowledge may, therefore, be expecied to accelerate The observer
can now become the tavestigator  But mvesnganon brngs sts own
dangers. The progress of knowledge can be as effectively impeded
by a musconcesved hypothests as by factual ignorance It 55, therefore,
mcumbent upon all mvesngators to submmt any suggested corzelation
of data, whether advanced by themselves or by nt%ms, to repeated
and stnngent crincism  The groupings and sequences put forward in
these lectures are offered in this understanding, Founded as they are
on our present mcomplete knowledge it would be surprismg if any
were wholly correct, l‘uuz 1 15 hoped that most may serve to focus

h
s

celiular actvity where the distincttons between steucture and finction
disappear i a common basis of chemtstry and physics



CHAPTER XII
CONCLUSIONS

THe tentauve classification of disease of the liver, previously sugges-
ted, has now been dlustrated by a brief survey of the chnical forms of
such discases. It 1s evident that these forms fll into vanious, more or
less, definite sequences, and that these correspond to the pathological
sequences observed both m man and experimental animals. The
recognition of such sequences is of twofold importance. By clanfying
the natural history of different lestons 1t places prognosis on a firmer
basis. By relating one pathological form to another 1t enables the
minal Jesion of each sequence to be recogmized. This latter 15 of
particular smportance when, as in the case of the hver, the organ
aﬂ'cfted possisses such reserves t:f function that 1t 15 not until damage
PONPEDY Jipiviie; FUpI PP I SR | -~ A . Lt

recoverable, susceptible to therapy and even to prevention. It 15 by
direcang ¢k and p against such early stages

d
I
that the most effective results can be expected.
But, however useful the recognition of the diffcrent sequences
e - L et nt ]

mly"‘ PO RE—_—l
1o the .
hver .

fully supports the concluston denved from a sr;x:iy of 1ts pathology,
namely, that the same type of liver injury may, on occasion, be cause
by several different factors As a q the clmical fe
tons of liver mjury from widely different causes may be indistnguish-
able, and 1t 15 only by attention to the concomitant general effects o
the causative agents, or to such ci 1 evidence as ©
special conditions, that the exciting cause of the illness can be recog-
mzed. Only n the broadest sense can the chnical mamfestatrons of
liver smjury be related to the pacticular pathologreal leston present
Symp logy 1s the expression of d d function and, although
gross alterations i structure lead to such é’crangemcnts, disturbances
of function may occur from Jestons too subtle to cause structural
alterations  Nevertheless, by analysing the symptomatology of estab-
lished pathological lesions, it is possible to see its broad correlation with
214
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development ot histo-chemical techniques Will provide a seuna basis

runctional aisturbances P[C&Cﬂl at 2 pdrucusdr Ute o tis 1t guiers
from long-term treatment, which, ke prevention, 1s more closely
selated to considerations of actiology.

It thus seems that we bave reached a position m regard to our
knowledge of diseascs of the liver when, having progressed beyond the
stage of simply collecting observations, we can begin the groupmng
of related phenomena nto categories  As always, this will reveal large
gaps m our factual knowledge and will necessitate frequent recurns
for the collecting of further, and the more precise definieion of old,
observations  But there will be a difference. At the purely observa-
tional stage the collecting of facts 1s undirected and largely determined
by chance, 1 the stage of categorization 1t 1s dirccted to a definute
purpose—to answer precise questions. Progress i the accumulation of
knowledge may, therefore, be expected to accelerate  The observer
can now become the investigator. But mnvestigation brings 1ts own
dangers. The progress of knowledge can be as effectively 1mpeded
by a musconceived hypothesis as by factual ignorance It 1s, thercfore,
mcumbent upon all investigators to submut any suggested correlation
of data, whether advanced by themselves or by others, to repeated
and stringent criticism, The Froupmgs and sequences put forward i
these lectures are offered 1n this understandng. Founded as they are
on our present mcomplete knowledge 1t would be surpnising uY any
were :vho“y correct, ?m‘ ® 15“\*.01?:(! that most may serve to focus

some f |—into a more pret classifi But such
broad generalizations lie sull i the future. When they emerge 1t 15
probable that they will be found to derive from tha:?’cvcl of mtra-
cellular actty where the distinctions between structure and function
disappear mn a common basts of chemustry and physics
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Hopr Iobatam, 308

Hepane artery, distabution, 20

~ occlution of, 234, 208

— occlision of, pectous 1n, 23

— oxygen supplied by,
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—— pumary, 167.8
—— rehwon to- malnusaon, 89, 19, 120,

— — secondary to zonal hepatns, 167



220
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