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Abstract
Liver biopsy evaluation plays a crit ical role in 
management of patients with viral hepatitis C. In 
patients with acute viral hepatitis, a liver biopsy, though 
uncommonly performed, helps to rule out other non-
viral causes of deranged liver function. In chronic 
viral hepatitis C, it is considered the gold standard in 
assessment of the degree of necroinflammation and the 
stage of fibrosis, to help guide treatment and determine 
prognosis. It also helps rule out any concomitant 
diseases such as steatohepatitis, hemochromatosis 
or others. In patients with chronic progressive liver 
disease with cirrhosis and dominant nodules, a targeted 
liver biopsy is helpful in differentiating a regenerative 
nodule from dysplastic nodule or hepatocellular 
carcinoma. In the setting of transplantation, the liver 
biopsy helps distinguish recurrent hepatitis C from 
acute rejection and also is invaluable in the diagnosis 
of fibrosing cholestatic hepatitis, a rare variant of 
recurrent hepatitis C. This comprehensive review 
discusses the entire spectrum of pathologic findings in 
the course of hepatitis C infection.
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Core tip: The manuscript is a comprehensive review of 
liver pathology of hepatitis C infection. It delves into 
the historical literature and terminology of chronic viral 
hepatitis. It further focuses on the entire spectrum of 
histopathological findings related to different stages 
of hepatitis C infection. The diagnostic dilemmas in a 
post-transplantation setting such as recurrent hepatitis 
C, are also addressed. Relevant illustrations and tables 
support the histological descriptions. This article would 
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be of educational benefit for pathologists as well as 
hepatologists.
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INTRODUCTION
Hepatitis C virus (HCV) infection is the most common 
cause of necroinflammation in liver biopsies in the 
United States. HCV is a single stranded RNA virus 
of flaviviridae family that is transmitted parenterally 
and is hepatotropic[1]. The overall prevalence of HCV 
infection in the United States is 1.6%[2]. HCV infection 
is a slow and progressive disease. More commonly, it 
causes a subclinical acute infection that can progress 
to persistent chronic infection in about 75%-85% 
individuals, 10%-20% of which develop cirrhosis over 
a period of 20-30 years[2]. There is a 1%-5% annual 
risk of development of hepatocellular carcinoma 
(HCC) in cirrhotic patients[3]. Cirrhosis secondary to 
HCV is the leading cause of liver transplantation in 
the United States. Recurrence of hepatitis C within 
the first 6 mo post-transplantation is almost universal 
and occurs more commonly as recurrent hepatitis C 
and uncommonly as fibrosing cholestatic hepatitis 
or the cholestatic variant of hepatitis C[3]. In keeping 
with the natural history of HCV infection, the liver 
pathology of hepatitis C infection encompasses a wide 
spectrum of histomorphologic features, depending on 
what phase of liver injury a biopsy is performed (Table 
1). In general, it is a necroinflammatory process of 
the hepatic parenchyma. This review focuses on the 
entire histopathologic spectrum of liver damage in 
HCV infection, dwells on the historical aspects and the 
evolution of pathological changes with advent of newer 
drugs.

Historical perspective
Historically, the terminology used for chronic viral 
hepatitis dates back to early 1980s and includes 
“chronic persistent hepatitis”, “chronic active hepatitis” 
and “chronic lobular hepatitis”[4]. Chronic persistent 
hepatitis referred to portal inflammation without 
piecemeal necrosis (now called as interface hepatitis), 
chronic active hepatitis referred to portal inflammation 
with piecemeal necrosis and chronic lobular hepatitis 
was used when there was lobular necroinflammation 
with no significant piecemeal necrosis[5]. These terms 
dates back to era when serologic tests for hepatitis 
C had not been developed, not much was known 
about this virus and it was referred to as non-A-non-B 
hepatitis. No antiviral treatments were available. These 

terms had prognostic value, where “chronic persistent 
hepatitis” was considered self-limited, and “chronic 
active hepatitis” as well as “chronic lobular hepatitis” 
progressed to chronic liver disease, if left untreated. 
Subsequently hepatitis C was discovered and with 
better understanding of the biologic progression of 
the infection, the limitations of the classification were 
recognized and the terms became obsolete. It became 
apparent that disease progression to chronic liver 
disease, fibrosis and ultimately cirrhosis occurred with 
all three pathologic descriptors[6,7]. 

Liver biopsy sample size
With the advent of effective anti-viral treatments, the 
liver biopsy became an integral part of patient care to 
assess the histological severity of inflammation and 
for prognostication in chronic hepatitis C. Liver biopsy 
size is critical for staging and grading of disease[8-10]. 
Colloredo et al[9] reported that liver biopsies shorter 
than 3 cm in length and less than 1.4 mm in width 
show milder/lower grades and stage of disease. The 
recommended sample size is at least 2 cm or 2.5 cm 
in length with at least 10 portal tracts using a 16 or 
18 gauge biopsy needle for appropriate grading and 
staging of disease[10,11] Heterogeneity in distribution of 
fibrosis and sampling variation can affect assessment 
of fibrosis. For example, assessment of fibrosis in a 
subcapsular liver biopsy can be misleading. 

LIVER PATHOLOGY OF ACUTE 
HEPATITIS C
Acute HCV hepatitis in immunocompetent individuals is 
largely asymptomatic and, hence, it is rarely biopsied. 
However, in symptomatic patients with deranged liver 
function tests, a liver biopsy plays an integral role 
in clinical and laboratory work-up to determine the 
etiology[12]. The clinical picture, in this setting, may be 
purely hepatitic, or a mixed hepatitic and cholestatic 
type. The clinical differential diagnosis is broad and 
includes autoimmune hepatitis, steatohepatitis, Wilson 
disease, biliary disorders including primary biliary 
cirrhosis, primary sclerosing cholangitis, or a drug 
effect. Liver biopsy helps in arriving at a definitive 
diagnosis in a majority of cases. 

Since this is an uncommon scenario for liver bio-
psy, there is limited literature on liver histology in 
acute phase of HCV infection[13-16]. The histological 
spectrum is broad and includes both bile duct and 
lobular hepatocytic injury. Early phase of disease may 
show a cholestatic picture characterized by mixed 
portal inflammation composed of lymphocytes and 
neutrophils, cholangiolar proliferation, cholestasis, 
canalicular or hepatocellular, and mild to moderate 
lobular inflammation (Figure 1). The biopsies done 
in the later part of the acute phase show mild 
nonspecific portal and lobular inflammation[16]. Other 
histologic features include a distinctive bile duct lesion 

Dhingra S et al . Hepatitis C and liver pathology

1358 January 28, 2016|Volume 22|Issue 4|WJG|www.wjgnet.com



“Poulsen-Christoffersen lesion” that shows duct-centric 
lymphoid aggregates associated with lymphocytic 
inflammation and injury to the bile duct proper (Figure 
2), mixed portal inflammation, lobular necroinflammation 
with disarray, steatosis and prominent sinusoidal 
inflammatory infiltrate[12]. 

Acute hepatitis C in immunocompromised host, 
specifically in the setting of concurrent human immuno-
deficiency virus (HIV) infection, shows lymphoplas-
macytic portal inflammation, interface hepatitis, 
and necroinflammatory lobular changes, features of 
chronic viral hepatitis. In addition, liver biopsies from 
these patients show moderately advanced fibrosis 
at presentation[17] (Figure 3) or rapid progression to 
fibrosis over a period of time[18,19]. 

LIVER PATHOLOGY OF CHRONIC 
HEPATITIS C
Chronic hepatitis is defined as persistence of infection 
for at least 6 mo after the onset of infection[2]. 
Histologically, it is characterized by necroinflammation 
accompanied by variable degree of fibrosis. The 
pathologic features of chronic viral hepatitis, in general, 
have been well characterized[20-24]. These features are 
not specific to chronic hepatitis C but can also be seen 
in chronic hepatitis due to hepatitis B virus with or 
without hepatitis D virus, and drug-induced hepatitis. 

Portal inflammation
The distinctive feature of chronic hepatitis is portal 
based inflammation with or without lobular inflam-
mation. The patchy portal expansion by chronic lym-
phoplasmacytic inflammation is readily appreciable 
under low magnification as “blue portal tracts”. The 
portal inflammation is composed predominantly of 
lymphocytes admixed with few plasma cells and rare 
eosinophil, the so called lymphoid follicles or lymphoid 
aggregates (Figure 4). The inflammation is of variable 
intensity, and varies among different portal tracts in 
one biopsy, among serial biopsies from one patient, 
and varies from patient to patient. In some cases, 
plasma cells may be prominent and these can be 
described as having autoimmune features. If clinical 
and serological features of autoimmune hepatitis are 
present, this can represent an overlap syndrome of 
autoimmune hepatitis and hepatitis C (Figure 5). Portal 
and lobular macrophages can be present and may 
contain engulfed debris in the form of pigment or PAS 
positive-diastase resistant material and is considered 
to be an evidence of recent activity (Figure 6). Portal 
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Table 1  Liver histology in hepatitis C infection

Histological features of acute hepatitis C
   Cholestatic injury

Bile duct injury (Poulsen Christofferson 
lesion)
Bile duct injury (Poulsen Christofferson 
lesion)
Cholangiolar proliferation (mild)

   Hepatocytic injury
Lobular necroinflammation with disarray
Steatosis
Sinusoidal inflammation

Histological features of chronic hepatitis C
   Portal changes

Portal lymphoid aggregates/reactive 
lymphoid follicles
Interface hepatitis
Bile duct damage
Isolated clusters of hepatocytes in portal 
tracts
Phlebitis

   Lobular injury  
Necroinflammation
Steatosis
Multinucleation and nuclear pleomorphism
Sinusoidal cell hyperplasia
Microgranulomas

   Fibrosis
   Preneoplastic changes

Large cell change
Small cell change
Iron free foci

Figure 1  Liver biopsy with cholestasis, mild portal and lobular 
inflammation, and apoptotic bodies. Hematoxylin and eosin stain, 
magnification × 100. 

Figure 2  Lymphocyte predominant portal inflammation and a damaged 
bile duct (Poulsen Christofferson lesion). Periportal hepatocytes show 
ballooning/feathery degeneration. Hematoxylin and eosin stain, magnification × 
200.
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Lobular inflammation
Lobular hepatitis is an active necroinflammatory 
component of chronic hepatitis. It manifests as 
isolated hepatocytic apoptosis, spotty necrosis, and 
bridging or confluent necrosis. Isolated apoptotic 
hepatocyte, also known as Councilman body, is 
identified as a small-angulated hepatocyte without a 
nucleus or with a small nuclear fragment and bright 
eosinophilic cytoplasm. Spotty necrosis is composed 
of small clusters of lymphocytes and/or macrophages 
enclosing damaged/apoptotic hepatocytes (Figure 
9). Small clusters of macrophages containing PAS-
positive diastase-resistant material indicate prior foci 
of spotty necrosis. Bridging necrosis, a severe form of 
necrosis, extending between two vascular structures, 
and confluent necrosis that spans several lobules[4], 
are uncommon in chronic hepatitis C. Other features of 
lobular injury include multinucleation of hepatocytes[28], 
Mallory-Denk hyaline[29], and sinusoidal Kupffer cell 
hyperplasia[29]. 

Portal lymphoid aggregates, bile duct damage, steatosis
Features characteristically seen in chronic hepatitis 
C are portal lymphoid aggregates and/or lymphoid 

and/or uncommonly central endothelialitis can be 
seen. 

Interface hepatitis
The portal inflammation may remain confined to portal 
tracts. More commonly, it involves the adjacent hepatic 
parenchyma, thus obscuring the sharp demarcation of 
portal-parenchymal interface (limiting plate), and this 
is called interface hepatitis. Interface hepatitis (formerly 
called as piecemeal necrosis) is another distinctive 
lesion of chronic hepatitis and is characterized by 
spillage of lymphoplasmacytic inflammation across 
the portal-parenchymal interface, into the periportal 
hepatocytes (Figure 7)[25,26]. Interface hepatitis is 
focal and often associated with hepatocytic damage, 
loss and apoptosis. Emperipolesis characterized by 
penetration of lymphocytes into hepatocytes has also 
been described in chronic hepatitis[27]. Isolated clusters 
of hepatocytes present in portal tracts, separated from 
lobules, sometimes seen in liver biopsies from patients 
with chronic hepatitis, are indicative of past episode 
of interface hepatitis (Figure 8). Ductular reaction is 
another manifestation of regenerative response to 
hepatocytic injury at the limiting plate. 
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Figure 3  Portal and periportal fibrosis in a patient with concurrent human 
immunodeficiency virus and acute hepatitis C infection. Hematoxylin and 
eosin stain, magnification × 100.

Figure 4  Fibrous septa with lymphocyte predominant inflammatory 
infiltrates and multiple lymphoid aggregates, in a patient with cirrhosis 
secondary to hepatitis C. Hematoxylin and eosin stain, magnification × 40.

Figure 5  Portal lymphoid aggregate and lymphoplasmacytic inflammation 
with severe interface hepatitis, indicative of an overlap syndrome of 
autoimmune hepatitis and hepatitis C. Hematoxylin and eosin stain, 
magnification × 100.

Figure 6  Small clusters of lobular macrophages containing periodic acid 
Schiff positive-diastase resistant cytoplasmic debris. Periodic acid Schiff 
with diastase stain, magnification × 200.

Dhingra S et al . Hepatitis C and liver pathology



follicles, bile duct damage, macrovesicular or mixed 
microvesicular and macrovesicular steatosis and 
Mallory-Denk-like material[29]. These are not specific 
and can be seen in other subtypes of viral hepatitis or 
in non-viral hepatitis too. Portal lymphoid infiltrates 
have been reported to be present in 33% to 78% 
of cases and are composed of small lymphocytes, 
some with germinal centers[28,30,31]. These occur more 
frequently in HCV genotype 1B infection[31]. 

The lymphoid aggregates occur in proximity to bile 
ducts and are sometimes associated with damage to 
bile duct epithelium that was originally described by 
Poulsen and Christoffersen[32]. The bile duct damage 
is mild and non-destructive, and is characterized by 
cellular vacuolation, cytoplasmic eosinophilia, nuclear 
overlapping and nuclear dropout. The bile duct lesions 
are frequent and have been reported in as high as 
91% of cases[28], and are more prevalent in hepatitis C 
genotype 3a[33].

Steatosis, macrovesicular or mixed macrovesicular 
and microvesicular type, is a viral cytopathic effect[29], 
that when present is a characteristic feature of chronic 
hepatitis C and is commonly seen in association 
with hepatitis C genotype 3a[33]. The steatosis in this 

setting is usually mild and is periportal or azonal 
in distribution. The steatosis is postulated to be 
secondary to free radical mediated peroxidation that 
is elicited by increased virus-induced iron storage[34]. 

Presence of moderate to marked steatosis in a liver 
biopsy, especially in a centrilobular/perivenular 
distribution, from a patient with hepatitis C should 
raise a clinical consideration for concomitant fatty liver 
disease secondary to obesity, alcohol, hyperlipidemia 
or diabetes. Such cases may, in addition, show 
neutrophilic infiltration, ballooning degeneration, and 
Mallory-Denk-hyaline and pericellular/perisinusoidal 
fibrosis. 

Iron deposition
Other features of chronic hepatitis C include iron deposition. 
Mild iron deposition occurs in both hepatocytes and 
sinusoidal lining Kupffer cells in chronic viral hepatitis. 
Assessment of iron in liver biopsy is pertinent, as 
hepatocellular iron deposition has been shown to 
be an inverse predictor of response to interferon 
treatment[35-38]. Perls stain is the most commonly used 
stain for assessing hemosiderosis in liver because of 
high sensitivity. The iron deposition in hepatocytes 
is assessed and commonly graded using the Searle’ 
modification[39] of Scheuer scoring system[40] for iron 
deposition. Hereditary hemochromatosis is always a 
clinical consideration in presence of hepatocellular iron 
in liver biopsies, even in small amounts, because of 
variable penetrance of the disease.

Fibrosis
Fibrosis is a dynamic reparative process and is a 
consequence of chronic inflammation, hepatocyte loss 
and regeneration in viral hepatitis. Fibrosis usually 
starts in the portal tracts resulting in expansion, and 
then extends to periportal tissue as thin fibrous septa 
that account for the irregular contours of the portal 
tracts. As the disease progresses over time (usually 
10-20 years), the fibrous septa link to adjacent portal 
tracts or central veins and evolves into bridging 
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Figure 7  Portal lymphoid aggregate and lymphoplasmacytic inflammation 
with interface hepatitis and occasional apoptotic hepatocyte at the portal-
periportal interface. Hematoxylin and eosin stain, magnification × 200.

Figure 9  Spotty necrosis characterized by small foci of lobular 
necroinflammation and associated apoptotic hepatocytes. Hematoxylin 
and eosin stain, magnification × 200.

Figure 8  Portal tract with lymphoplasmacytic inflammation, and enclosing 
small clusters of hepatocytes indicative of recent episode of active 
hepatitis. Hematoxylin and eosin stain, magnification × 200.
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fibrosis. This combined with hepatocytic regeneration 
leads to architectural distortion, formation of nodules 
and eventual cirrhosis (Figure 10). Cholestasis is not a 
feature of hepatitis C, but can be seen in cirrhotic livers 
with decompensation. The stage of fibrosis is best 
assessed on connective tissue stains such as Masson’s 
trichrome stain. 

Fibrosis has generally been regarded as an irreversible 
process. Several studies have reported decrease in 
fibrosis scores following treatment of the etiological 
process in a variety of diseases such as steatohepatitis[41], 
hemochromatosis[42], Wilson disease[43], Indian child-
hood cirrhosis[44], biliary obstruction[45], autoimmune 
hepatitis[46], chronic viral hepatitis[47]. In liver tissue 
of patients with chronic viral hepatitis, the fibrosis 
has been seen to regress with antiviral treatment 
and sustained viral response and eradication[48]. The 
regression is limited to decrease or disappearance of 
fibrous septa on histological evaluation, however, the 
sequelae of cirrhosis such as arteriovenous shunt may 
persist[49]. 

GRADING AND STAGING OF CHRONIC 
VIRAL HEPATITIS
Assessment of liver biopsy in chronic hepatitis C is 
important to determine the grade (severity) of necro-
inflammation and evidence of disease progression, 
which is measured by stage (fibrosis) of disease. 
This has therapeutic implications, as it is helpful in 
determining the response to antiviral treatment. It 
also has prognostic implications as it predicts the 
progression of disease. Several numerical grading and 
staging systems were developed to objectively assess 
the histological findings. 

The earliest scoring system was proposed in 1981 
by Knodell et al[50] and formed the basis of subsequent 
scoring systems that include Batts and Ludwig[51], 
Scheuer[52], Ishak (modified Knodell)[53] and the 
METAVIR[54] (Table 2). Each system has its strengths 
and weaknesses, but all are reproducible, easy to 
use and convey the information required for patient 

care[22]. 
The grading of activity is based on semi-quantitative 

assessment of the amount of interface hepatitis and 
lobular necroinflammation. Interface hepatitis is 
graded based on the involvement of number of portal 
tracts, and the amount of circumferential involvement 
of portal tracts in a biopsy. Lobular inflammation is 
graded based on number of foci and presence of 
bridging/confluent necrosis. The stage of disease is 
also assessed semi-quantitatively on a scale of 0-4 or 
0-6 based on the portal fibrosis, extension of fibrotic 
septa beyond the portal tracts, bridging fibrosis with 
architectural distortion and cirrhosis.

Preneoplastic/neoplastic lesions
The preneoplastic lesions that can be seen in cirrhotic 
or non-cirrhotic liver in the setting of hepatitis C 
comprise of large cell change, small cell change, iron 
free foci, low-grade dysplastic nodule and high-grade 
dysplastic nodule. It is recommended that these 
features if present must be commented upon in the 
liver biopsies. 

Large cell change is characterized by hepatocytes 
with abundant cytoplasm, large atypical nuclei with 
multinucleation and with preserved nuclear to cyto-
plasmic ratio. The nuclear changes reflect aneuploidy. 
The hepatocytes with large cell change are irregularly 
intermixed with regenerating hepatocytes and are 
reported to represent cellular senescence, which is 
a safeguard against malignant transformation[55], or 
replicative senescence, predictive of malignancy in the 
surrounding liver[56]. However, others have shown that 
this is a dysplastic change[57]. 

Small cell change is a preneoplastic/dysplastic 
lesion[58], characterized by expansile clusters of small 
hepatocytes with high nuclear to cytoplasmic ratio with 
hyperchromatic nuclei, irregular nuclear contours and 
cytoplasmic basophilia. Reticulin stain shows focal loss 
of reticulin with mildly thickened trabeculae (> 1-2 
layers)[59,60]. 

Iron free foci
Some liver tissues with advanced fibrosis can have 
abundant iron deposition. In such situation, presence 
of iron free foci is indicative of dysplastic change[61]. 

Dysplastic nodules are expansile lesions, with 
size > 0.8 cm, visible on gross examination with a 
bulging cut surface and with a color and texture that 
is distinct from the surrounding liver[62]. Low-grade 
dysplastic nodules (LGDN) morphologically mimic 
the regenerative nodule in cirrhotic liver because of 
retained portal tracts. In addition, the LGDN may have 
unpaired arteries and show features suggestive of 
clonality that include fatty metamorphosis, iron/copper 
accumulation and/or cytologic features of large cell 
change[59]. In contrast, high-grade dysplastic nodules 
have unpaired arteries and rare portal tracts, along 
with monotonous expansile populations of hepatocytes 
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Figure 10  Cirrhosis characterized by bridging fibrosis with nodule 
formation. Masson’s trichrome stain, magnification × 40.
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C, however, presence of severe endothelialitis favors a 
diagnosis of acute cellular rejection. 

Fibrosing cholestatic hepatitis
Fibrosing cholestatic hepatitis or cholestatic variant of 
hepatitis C is an enigmatic phenomenon seen in patients 
with chronic viral hepatitis C and is characterized by an 
onset within 1 year of transplantation, either liver[70], 
kidney[71] or hematopoietic stem cell transplant[72]. 
It is associated with poor prognosis due to rapid 
progression of fibrosis, and resistance to conventional 
antiviral therapies. Histologically, it presents as hepa-
tocytic injury characterized by ballooning degeneration, 
apoptotic bodies, spotty necrosis along with features 
of cholestasis including predominantly canalicular 
cholestasis, ductular reaction, biliary-type piecemeal 
necrosis, and periportal and perisinusoidal/pericellular 
fibrosis (Figures 11A and B)[73]. The differential diagnosis 
includes other causes of cholestasis such as biliary 
complications, drug/toxic effect among others. 

FUTURE OF LIVER BIOPSY IN HEPATITIS C
As described in this review, the histopathology of 
chronic hepatitis C encompasses a wide spectrum 
of features that correspond to the evolution and 
progression of hepatitis C infection. Increasing use of 
newer direct acting antiviral drugs- serine protease 
inhibitors, with or without interferon, is expected to 
have sustained viral response (SVR) for 12 mo in about 
90% of patients[74]. This will markedly slow down the 
progression to cirrhosis. In addition, increasing clinical 
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with cytologic features of small cell change and/or 
iron free foci. Atypical architectural changes such 
as thickened trabeculae, nodule within nodule, and 
rare acinar transformation can be present[59]. Early 
hepatocellular carcinoma can develop in high-grade 
dysplastic nodule or can develop independent of 
dysplastic nodule. Invasion of portal tract is a feature 
of malignancy in a HGDN[63]. 

POST TRANSPLANTATION PATHOLOGY 
OF HEPATITIS C
Recurrent hepatitis C
Status-post orthotopic liver transplantation (OLT), 
virologic recurrence of hepatitis C is almost universal, 
and is an important cause of graft loss and mortality. 
Histological evidence of recurrent hepatitis C is 
seen in about 70% of cases[64]. In liver biopsies, 
performed within the first 6 mo of OLT, early recurrent 
hepatitis C is an important diagnostic consideration/
dilemma vs mild acute cellular rejection. Lobular 
inflammation, apoptotic bodies, spotty necrosis and 
lobular disarray, with portal lymphocyte predominance 
characterize early recurrent hepatitis C[65,66]. Saxena 
et al[67] reported that presence of an average of 55 
apoptotic bodies per linear cm favor a diagnosis 
of recurrent hepatitis C. In contrast, acute cellular 
rejection is characterized by mixed portal/periportal 
inflammation composed of lymphocytes, plasma 
cells and eosinophils, lymphocytic cholangitis and 
endothelialitis[68]. Yeh et al[69] found that minimal to 
mild portal endothelialitis can be seen in viral hepatitis 
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Table 2  Various staging systems for assessment of fibrosis in chronic hepatitis

Score System
Ishak modification of Knodell staging system (1995)[53]

   0 No fibrosis
   1 Fibrous expansion of some portal areas with or without short fibrous septa
   2 Fibrous expansion of most portal areas with or without short fibrous septa
   3 Fibrous expansion of most portal areas with occasional portal to portal (P-P)
   4 Fibrous expansion of portal areas with marked P-P and portal-central bridging
   5 Marked bridging with occasional nodules (incomplete cirrhosis)
   6 Cirrhosis, probable or definite (Bridging fibrosis with nodule formation)
METAVIR system (1996)[54]

   F0 No fibrosis
   F1 Portal fibrosis without septa
   F2 Portal fibrosis with rare fibrous septa
   F3 Numerous septae without cirrhosis
   F4 Cirrhosis
Scheuer system (1991)[52]

   0 No fibrosis
   1 Enlarged, fibrotic portal tracts
   2 Periportal or portal-portal septa but intact architecture
   3 Fibrosis with architectural distortion but no obvious cirrhosis
   4 Probable or definite cirrhosis
Batts and Ludwig (1995)[51]

   0 No fibrosis (normal connective tissue)
   1 Portal fibrosis (Fibrous portal expansion)
   2 Periportal fibrosis (Periportal or rare portal-portal septa)
   3 Septal fibrosis (Fibrous septa with architectural distortion; no obvious  cirrhosis)
   4 Cirrhosis



use of noninvasive methods to assess fibrosis such 
as ultrasonic transient elastography (fibroscan)[75] will 
decrease the role of liver biopsies as a tool to monitor 
the disease activity and stage in chronic hepatitis C. 
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Figure 11  Fibrosing cholestatic hepatitis with mixed portal inflammation, 
bile duct damage, interface hepatitis, ductular reaction and fibrosis. 
Hematoxylin and eosin stain, magnification × 100 (A); and extensive pericellular 
and perisinusoidal fibrosis (B; Trichrome stain, magnification × 100).
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