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Summary 
A stepwise practical approach to the histological interpretation of liver biospy specimens 

is presented. To avoid bias, liver biopsies are analysed blind initially to arrive at a morphologic 
diagnosis. The possible d ~ f ~ r e n f i a l  diagnoses are then conside red in order of likelihood. The 
Jjnal diagnosis is made only after clinicopathologic correlation; the importance and necessity 
of discussion with the referring clinician cannot be overemphasized. Common morphologic 
categories are given as guide-lines. Helpful histopathol~gic features for the various different~al 
diagnoses including diagnostic problems and pitfalls are highlighted. 
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INTRODUCTION 
The histopathologic interpretation of liver 

biopsies should bc a systematic process 
whereby the biopsy is first examined under low 
magnification for an appraisal of the 
adequacy of the specimen and overall 
appearance in order to get a general idea of 
w h a ~  the problem might be or where it might 
be principally located. 

Serial 4 urn thick pararfin-embedded 
histologic sections stained with haematoxylin 
and eosin and a connective tissue stain usually 
suffice. Periodic acidSchi ff (PAS) reaction 
before and after diastase digestion, Perls' 
Prussian Blue teactio? far iron, other special 
stains and immunohistochemical techniques 
are performed whenever indicated. 

The most useful general textbook of liver 
pathology is by R.N.M. MacSween, P.P. 
Anthony and P.J, Scheuer entitled Pathology 
of the Liver.' For a concise illustrated text, 
Liver Biopsy Inlerprerarion by F. I. Scheuer is 
recommended.TThe best illustrai ions can be 
Found in the Ailas of Liver Biopsies by H. 
Poulsen and P. Christoffersen.' For 
terminology and nomenclature used in this 
artidle refer to ihe coding manual Liver Biopsy 
Diagnoses and Reports by J. hdwig. '  

m DIAGNOSTIC APPROACH 
An initial blind approach to avoid bias 

followed by a stepwise met hod of reporting is 
h recommended. Firstly, a general morphoIogic 

diagnosis is made. The next step is to considtr 
all the possible differential diagnoses in order 
of likelihood. The final diagnosis i s  based on 
clinicopathologic correlation - the importance 
and necessity of discussion with the referring 
clinician cannot be overemphasized as the 
final diagnosis has significant prognostic and 
therapeutic implications. 

A morphologic diagnosis is non-specific. 
Unless this initial diagnosis is inaccurate, there 
shouId be no necessity to change it; only to 
fine-tune it as additional information is made 
available with the passage of time. In  many 
instances, the pathologist may not be able to 
take the case further either due to lack of 
clinical work-up or because the biopsy was 
performed very early on in the course of a 
disease when hist~pathologic changes are 
likely to be minimal and non-specific. En such 
instances, the morphologic diagnosis serves as 
a useful interim "working diagnosis" for 
corn munication purposes. 

The common morphologic categories 
encountered are listed in Table 1 .  The term 
'hepatitis' is used in the broadest sense 
possiblc to mean a diffuse inflammatory 
process in the liver. More than one 
morphologic diagnosis may apply in some 
instances. Table 2 gives same useful histologic 
pointers towards the making of the final 
diagnosis. The details will be discussed briefly 
under the relevant sections. 
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(I) LoBULAR HEPATITIS GROUP ('ltlble 31 
Classically, the liver shows lobular disarray, 

ballooning and acidophilic degeneration 
(apoptosis) of hepatocytes, spotty necrosis, 
diffuse lymphoplasrnacellular infiltrate, 
central phlebitis and Kup ffer cell proliferation 
(Fig. P), Haemmiderin-laden Kupffer cells and 
PAS-positive diastase-resistant ceroid pigment 
in portal tract macrophages and Kupffer cells 
may be present. Bridging hepatic necrosis and 
confluent (multilabular, massive or 
submassive) necrosis may be seen in severe 
cases. The possible clinical diagnoses are 
discussed below in order of likelihood. 

Acute viral hepatitis (AVNJ: This is the 
clinical prototype of classic lobular hepatitis, 
However, patients with uncernplicated disease 
of 4 1 month's duration usually d o  not have 
their livers biopsied. 

Unresolved vira/ kepatitl~ This is a useful 
holdover diagnosis between the acute ( < 1 
month) and chronic phases ( > 6 months' 
duration). The hepatitic picture tends to be less 
pronounced than in AVH . 

TABLE 2 
HELPFUL FEATURES IN 

DIFFERENTIAL, DIAGNOSES OF 
LIVER BltOPSlES . 

Abnormal hepatocytes: hepatoceHular C)  

inclusions 
Pigments (except bile) 
Abnormal cellular infiltrates 
Abnormal bile ducts; loss of bile ducts 
Abnormal blood vessels, vascular lesions 

and haemorrhanes 

Chronic Iebular hepatit is (CLHJ: Milder 
but appreciable lobular inflammation may be 
encountered in chronic viral hepatitis. The 
tendency is For the disease to be seif-limiting, 
representing a prolonged case of  unresolved 
hepatitis. 

Chronic acfive hepariris (CAN) with "viral 
features": Patients whose livers show CAH 
(see "PERIPORTAL HEPATITIS GROUP) 
may have, in addition, "viral features" 
(lobular hepalitis). A previous histological 

documentation of CAH is neccessary before 
one can confidently differentiate CAH with 
lobular activity from AVH with peripartal 
involvement. The demonstration of periportal 
fibrosis suggests chronicity. CAH with "viral 
features" can have several explanations: (i) 
spontaneous reactivation or seroconversion in 
hepatitis B carriers;"ii) concomitant infection 
by more than one virus, e.g. a hepatitis B 
carrier with acute hepatitis A infection or 
superinfection by hepatitis D; (iii) chronic 
non-A, non-B infection which is frequently 

TABLE 1 
LIVER BIOPSY l NTERPRETATION - 

COMMON MORPHOWGIC 
CATEGORbES 

Morphologic Diagnosis* 

bbular hepatit is 

Portal hepatitis 

Periportal hepatit is 

Cholestatic hepatitis 

Pure cholestasis 

Steatosis; steatohepatitis 
Granulomas; granulomatous hepatit is 

punctuated by relapses making histological 
separation of the acute and chronic forms 
difficult.' 

Drug-induced heparitis (of the 
unpredictuble type): The histological findings 
can mimic other conditions. An appropriatc 
history, exclusion of other causes and finding 
of eosinophils, periportal bile stasis and fatty 
change are helpful. Some of the drugs'" 
implicated include isoniazid," 
oxypheni~atin.'~ methyld~pa,'~ halot hane'' 
and aspirin." 

Non-specific reactive hepaliris: In systemic 
infections, the liver may show Kupffer ceII 
proliferation, spotty necrosis and varying 
degrees of portal tract inflammation. The 
hepatocytes are generally spared. 

TABLE 3 
(1) ZlOBULAR HEPATITIS GROUP 

Differential Diagnoses 

Acure viral hepatitis 

Unresolved viral hepatitis 

Chronic lobular hepatitis 
Chronic active hepatitis with "viral 

features" 
Fibrosis Drug induced hepatitis 

Necrosis Miscellaneous disorders ir 

Cirrhosis - Non-specific reactive hepatitis 
- Surgical "hepatiris" 
- Systemic viral infections 

* More than one diagnosis may apply in - Haematological disorders 
some instances 



LIVER BIOPSY INTERPRETATION 

Surgical "hepatitis": Tntmsinusoidal 
clusters of neutrophils ("microabscesses") 
tend to form during abdominal surgery. The 
hepatocytes are not involved. I f  a liver biopsy 

* is intended, it is advisable to perform it at the 
onset of the operation. 

Systemic viral infections: Infectious 
mononucleosis, herpes simplex and 
cytomegalovirus infections are some examples. 
I n  the former, there is pronounced atypical 
mononuclear wll infiltration in the lobvles 
and portal tracts, far out of proportion to the 
hepatocytic changes, if any!' In fact, the celIs 
may be mistaken for malignant infiltrates. In 
the other two infections, viral inclusion bodies 
should be looked for within necrotic foci. The 
term 'lobular hepatitisys not very accurate 
and should be replaced by the aetiologicai 
agent. 

Haema?olagicuf disorders. Conditions 
ranging from reactive states to 
I p p h u -  /myeEopmliferative disorders can give 
rise to diffuse and / or discrete cellular 
infiltrates simulating IobuIar inflammation. 
Lyrnphornatous and Ieukaemic infiltrates are 
characterized by the monotony and large 

9 
number of atypical cells in the absence of 
appreciable parenchyma1 changes, Di fficuIt ies 

in interpretation aff often encountered here if 
the specimens are inadequate or of poor 
quality. Pinmunotyping methods are available 
for confirmation. In haernolytic disorders, 
haernosiderin is likely to be present in the 
Kupffer cells. A noteworthy point is that 
patients with haematological disorders may 
have a superimposed true lobular hepatitis due 
to concurrent drug-induced or viral hepatitis. 

(11) POFUAL HEPATITIS GROUP ('hble 4) 
This is characterized by dense portal tract 

inflammation, usually of the chronic type, 
with no significant pamnchymal changes. The 
limiting plate is intaa (Fig. 2). 

Non-specific reactive hepaiitix Portal 
inflammation, usually mild, can be expected 
in cases of extrahepatic disease, e.g. 
inflammatory problems in the gastrointestind 
tract. The liver function is usuaIly normal. 

Unresolved virol hlepatitis: Portal 
inflammation may be the only significant 
histologic finding in resolving formi of viral 
hepatitis ( C 6 months). Hardly any lobular 
changes are present except perhaps for spotty 
necrosis. ceriod pigment, haernosiderin and 
Kupffer cell proliferation. 

C FIG. 1: Classical lobular hepatitis due to acute viral hepatitis, (A) Note the lobular disarray, 
ballooning of hepatocytes. spotty necrosis. an acidophilic body (arrow) and diffuse 
Fyrnphoplasmacellu tar infiltration. (B) PerivenuIar infiltsation of central vein by inflammatory 

b cells (central phlebitis). Haematoxylin & eosin, (A) X 220, (B) X 200. 



Chmnic penistent heparitis (CPH).' This is 
the clinical prototype of classic portal 
hepatitis. The portal Inflammatory infiltrates 
tend to be denser than in non-speci fic reactive 
hepatitis. in hepatitis B virus carriers, 
ground-glass hepatocytes and 
immunohistochemirsl demonstration of 
hepatocytic H BsAg and HBcAg confirm the 
infection!' 

Chronic active hepatiris in remission: This 
diagnosis requires biopsy ~ i d e n c e ~ o f  previous 
classic CAH (see "PERIPORTAL 
HEP,4TITIS GROUP") because it is 
histologically indistinguishable from CPH. 

Syndrome oJ primory biliary cirrhosis 
(PBC), srage I: A non-specific-looking portal 
hepatitis is the usual finding. The so-called 
"florid duct Iesians'Yharacterized by 
granulomatous destruction of interlobular bile 
ducts (granulomateus cholangitls) tend to 
involve scattered portal tracts and ate often 
absent in the early stages; this is made worse 
by sampling problems inherent in small-sized 
specimens. There is also difficulty in 
demonstrating stainable copper (Rhodanine 

stain) and copper-protein deposits (Shikala 
orcein stain) in periportal hepatocytes." 
Atomic absorprion spectrophotornetry is the 
method of choice for the chemical analysis 
and quantitation of copper in liver tissue, fresh S 

or paraffin-embedded.'* 

TABLE 4 

111) PORTAL HEPATITIS GROUP 

Differential Diagnoses 
Non-speci Fic reactive hepatitis 

Unresolved viral hepatitis 

Chronic persistent heparitis 

Chronic active hepatitis in remission 

Syndrome of primary biliary cirrhosis, 
stage 1 

Incomplete extrahepatic obstruction 

Chronic hepatitis, stage I, associated with 
primary sclerosing cholangitis 

Miscellaneous disorders 
- Drug-induced hepatitis 
- Haematological disorders 

C 

FIG. 2: Classical portal hepatitis due to chronic persistent viral hepatitis. type B. The portal 
tract is enlarged and inflamed. The limiting plate is intact. Haernataxylin 6: eosin, u 300. C 
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Incomplete exbrahepatic obstruction: The 
portal tract changes may be minimal, 
consisting only of stmmal oedema, increase 
in the number of interlobular bile ducts and 
a mixed inflammatory cellular infiltrate. 

m Cholestasis may be lacking. A point to note 
is that clinically obvious cases of large duct 
obstruction are usually not indications for 

3 livcr biopsies. Hence, the clinical diagnosis 
would often be unintentiondly misleading. 

Chtvnk active hepatitis- This is the clinical 
prototype of classic periportal hepatitis. The 
aetiology could be viral, autoimmune or 
undetermined. The portal infiltrates tend to 
be denser Ehan in the above two conditions. 
Lymphocytic piecemeal necrosis is airnost 
dways present. In severe cases, bridging 
hepatic necrosis accompanied by septal 
fibrosis may be seen. 

Syndrome of primary biliun cirrhosis. 
stage 2: Thwe is a great& chance of finding 

Chronic heputitis, shge 1, associated with granulomatous cholangitis and loss of 
primary sclerosfng cholongilis (PSC): interlobular bile ducts. Copper stahs are also 
l n t r a e ~ a t i c  and/or exlrahepatic ducts more Ifkely to be positive. On the other hand, 
are affected. Some patients have inflammatory if the on1 y significant Einding is periportd 
bowel disease - chronic ukeratiwe cobtis in inflammation with paucity of ducta[ 
pafiiculx.m "he classic feature is destructive &normalities, differentiation from CAH may 
fibrous cholangitis with obiiteration of the be difficult.23 
interlobular bile ducts to form nodular scars+ ~ ~ ~ ~ - i ~ d ~ ~ ~ d  hepariris: Drugs like There is also periportal hepatocytic copper oxyphenisatin,"rnethyldopa:~alothane1' 
retention. However, in early the same and aspirin" can cause liver damage 
remarks about PBC, stage 1, mimicking C M .  The hemtitic tlmcess should 

Drug-induced hepatitis' The features .are 
variable and non-specific. Eosinophils, when 
present, are useful. 

rt Hoematolagical disorders: Leu kaemic and 
lyrnphomaious infiltrates in the portal tracts 
may simulate portal hepatitis. Hwwer, 

X inflammatory infiltrates are characteristically 
composed OF mixed cell populations. 

(111) PERIPOmAL HEPATITIS GROUP 

resolve fo~low-ing withdrawal oi the offending 
agent. 

Incomplete extmhepatic obstrtcclion. Refer 
to "PORTAL HEPATlTIS GROUP". 

Chronic hepatitis, sslage 2, associured with 
PSC The livtr biopsies of such patients may 
be indistinguishable from patients with long- 
standing mild extrahepatic obstruction. 
Classically, however, the former shows 
destructive fibrous cholangitis and loss of 
inteslobular bile ducts as opposed to increase 

(Ttible 5) 
This is characterized by portal and 

TABLE 5 

periportal inflammation, usually of the 0 F-oRTAL HEPmS 
chronic type, accompanied by piecemeal Di f f a n  t id Diagnoses 
necrosis and fibrosis. The piecemeal necrosis 
at the limiting plate region may be N~n-specif~ reactive hepatitis 
lymphmic, biliary or fibrosing depending on Unresolved viral hepatitis 
the condition (Fig. 3). Classically, there is no Chmnic active hepatitis 
appreciable centrilobular or midzonal 
involvement. Rripofia] hepatitis general y Sr"d'ome of primary b i ! i ~  cirrhosis, stage 2 
represents a more advanced stage of portal Drug-induced hepatitis 
hepatitis. Incomplete extrahepatic obstruction 

No~-specific reactive hepafitis: The 
inflammatory cells in the portal tracts may 
spil! over into the lobules but there is no 
significant piecemeal necrosis. 

r 

U n m i v a d  viral hepdirisr PwiportaI 
inflammation and a minor lobular component 
may be encountered during the course of this 
condition. 

Chronic hepatitis, stage 2, associated with 
primary sclerosing cholangbis 

Acute viral hepatitis 

Wilson's disease 

Misccllan~us disorders 
- Acute viral hepatitis in drug addicts 
- HaernatologicaI disorders 




















