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For hepatologists, liver biopsy is considered an essential

procedure to aid in making rational decisions (1). For pa-

tients and general practitioners, it may be considered an ag-

gressive procedure (2). Therefore, there is a risk that

treatment will be reduced in frequently occuring diseases

such as chronic hepatitis C, where liver biopsy is considered

mandatory for making treatment decisions.

This review aims to discuss the appropriateness of liver bi-

opsy in two frequent liver diseases, hepatitis C and alcoholic

liver disease.
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MINI-REVIEW

T Poynard, V Ratziu, P Bedossa. Appropriateness of liver bi-
opsy. Can J Gastroenterol 2000;14(6):543-548. This review

aims to discuss the appropriateness of liver biopsy in two frequent

liver diseases, hepatitis C and alcoholic liver disease. The medical

literature, published between 1965 and 1999, was reviewed by us-

ing MEDLINE . Only 0.1% of the publications were devoted spe-

cifically to the appropriateness of liver biopsy. Not all studies

observed a significant agreement among doctors on the decision to

use liver biopsy. Therefore, there is a possibility that hepatologists

have significant, heterogeneous opinions concerning the appro-

priateness of liver biopsy.

Appropriateness should be evaluated for different techniques such

as percutaneous liver biopsy, guided or not by ultrasonography,

and the types of needles, automatic or not. The present paper re-

views the evaluation of liver biopsy appropriateness in the real

world, the adverse events and mortality of liver biopsy, and the ap-

propriateness of liver biopsy in alcoholic liver disease and chronic

hepatitis C.

The authors conclude that liver biopsy is used extensively, but its

appropriateness has not been evaluated perfectly. Therefore, fur-

ther evaluation of the appropriateness of liver biopsy in the practi-

cal algorithm of such diseases is needed.
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L'utilité de la biopsie du foie
RÉSUMÉ : Le but de cette revue est de discuter l'utilité de la biopsie du

foie dans deux maladies fréquentes du foie que sont l'hépatite C et

l'hépatopathie alcoolique. Une revue de la littérature scientifique publiée

entre 1965 et 1999 a été pratiquée à l'aide de Medline. Seule une des 1000

publications portait spécifiquement sur l'utilité de la biopsie du foie.

Certaines études révélaient des discordances parmi les médecins quant aux

indications de la biopsie du foie. Par conséquent, il se peut que les

hépatologues aient des opinions grandement divergentes sur l'utilité de la

biopsie du foie.

L'utilité de cette intervention devrait être évaluée séparément pour les

différentes techniques utilisées telles que la biopsie hépatique percutanée

guidée ou non guidée par échographie, le type d'aiguilles et le procédé

automatique ou manuel. Le présent article passe en revue l'évaluation des

études portant sur l'utilité, en pratique courante, de la biopsie du foie, les

événements indésirables, y compris la mortalité, liés à cette intervention et

son utilité dans l'hépatopathie alcoolique et l'hépatite C chronique.

Les auteurs concluent que la biopsie du foie est très pratiquée, mais que son

utilité n'a pas été parfaitement évaluée. Par conséquent, il est nécessaire de

procéder à une évaluation plus poussée de l'utilité de la biopsie du foie dans

l'algorithme de prise en charge de telles maladies.



HISTORY OF LIVER BIOPSY: A 117-YEAR-OLD
PROCEDURE – IS ITS SURVIVAL

PROOF OF ITS APPROPRIATENESS?
The introduction of liver biopsy in the literature is attributed

to Ehrlich (3) in 1883. Ehrlich was quoted later by von Fre-

richs (3), and his results appeared with the first series of biop-

sies published in 1907 (4). The first evaluation was published

in 1935 by Huard (5), but a hallmark in the professionaliza-

tion of this technique was the publication by Menghini (6) of

his famous needle in 1958.

We reviewed the medical literature by using MEDLINE

and showed that the incidence of publications concerning

liver biopsy (Figure 1) was stable in the 1960s and 1970s,

with around 400 per year, and increased thereafter. In the

past five years, 800 publications per year have concerned

liver biopsy.

Among these publications, only 0.1% were devoted spe-

cifically to the appropriateness of liver biopsy. This discrep-

ancy raises the following hypotheses: hepatologists believe

that liver biopsy is appropriate and, therefore, have more im-

portant things to do; or they do not care about appropriate-

ness.

A pioneer study by Theodossi et al (7) favours the first hy-

pothesis. They observed a significant agreement among doc-

tors on the decision to use liver biopsy. Kappa concordance

tests were significant on the following items: the decision is

made to perform the biopsy (kappa = 0.42); the biopsy is not

necessary (kappa = 0.41); the biopsy is wanted and consid-

ered safe (kappa = 0.52); the findings are likely to be helpful

but the potential risks outweigh the benefits (kappa = 0.36);

and the biopsy is necessary despite the risks (kappa = 0.38).

On the other hand, these agreements and estimates are far

from perfect (kappa = 1.00). This raises the possibility that

hepatologists have significant, heterogeneous opinions con-

cerning the appropriateness of liver biopsy.

THE IDEAL EVALUATION OF LIVER
BIOPSY APPROPRIATENESS

Ideally, the evaluation of appropriateness would include the

prevalence of defined liver diseases, definition of histological

signs (sensitivity, specificity, receiver operating characteris-

tic curves, predictive values), diagnostic value of these signs,

applicability, adverse events, cost, efficacy and utility. Ap-

propriateness should be evaluated for different techniques

such as percutaneous liver biopsy, guided or not by ultra-

sonography, and the type of needles, automatic or not.

THE EVALUATION OF LIVER
BIOPSY APPROPRIATENESS

IN THE REAL WORLD
When the appropriateness is controversial among experts,

there is certainly a place for evaluation.

In the real world, there are probably some clinical situa-

tions where the appropriateness or nonappropriateness is so

obvious that the evaluation is inappropriate.

From a clinical point of view, biopsy is appropriate when a

therapeutic decision or a diagnostic decision depends on the

liver histology. Biopsy is not appropriate when there is no

therapeutic decision or diagnostic decision that depends on

the liver histology.

Concordance among pathologists, techniques and sampling
errors: Several chronic liver disease studies have evaluated

the intra- and interobserver (pathologist) concordance (8-

11), the discordances among methods (12-16) and the sam-

pling errors (8,17). For both alcoholic and viral chronic liver

disease, there were significant concordance values for stan-

dardized items, particularly for fibrosis staging (9-12).

Four randomized trials compared different biopsy meth-

ods (13-16). For the diagnosis of cirrhosis, one trial observed

better sensitivity of laparoscopy versus percutaneous biopsy

(13), and another trial observed a better sensitivity of the

Tru-Cut (Tru-Cut, London, United Kingdom) versus the

Menghini needle (14). One trial observed larger sampling

and fewer adverse events with the ultrasound-guided, ante-

rior, large bore cutting needle biopsy than with the intercos-

tal Menghini technique (15). Another trial observed fewer

adverse events when ultrasound-guided biopsy was used (2%

versus 9%; P<0.05) no matter which needle was used (16).

Few studies have assessed the sampling variability. When

three percutaneous biopsies were performed in 75 patients

through a single entry site, the overall concordance rate was

only 51% (17). When laparoscopic biopsy from the right

lobe was compared with biopsy of the left lobe in 80 alco-

holic patients, the overall concordance rate was 70%, in-

cluding 73% for the staging of fibrosis (12).

Recently, the standards of a normal liver were revisited

(18-19) because no scoring system had integrated a defini-

tion of normal liver structure in its own definition.

ADVERSE EVENTS AND MORTALITY
OF LIVER BIOPSY

Published articles (with more than 200 patients) assessing

severe adverse events and mortality rates are summarized in

Table 1 (20-28). There was a significant heterogeneity

among the observed mortality rates for biopsy, ranging from

0 to 0.33 deaths per 1000 biopsies. Risk factors identified

were older age and cirrhosis.
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Figure 1) Incidence per year of publications relating to liver biopsy
(MEDLINE)



APPROPRIATENESS OF LIVER BIOPSY IN
ALCOHOLIC LIVER DISEASE

Extremely simple view: In alcoholic liver disease, biopsy can

be viewed as inappropriate when alcohol consumption is ele-

vated and liver tests are abnormal. Whatever the biopsy’s re-

sult, the clinical decision will be to recommend alcohol

abstinence.

Intermediate point of view: In fact, things are more compli-

cated, and biopsy can be appropriate for making therapeutic

decisions. In patients with alcoholism and severe liver dis-

ease, biopsy is necessary in order to decide whether corticos-

teroid treatment is necessary. Seventy per cent of patients

with alcoholism with severe liver disease have acute alco-

holic hepatitis (MADDREY index higher than 32 – that is

patients with jaundice and severe impairment of prothrom-

bin time). Randomized trials have shown that 28 days of cor-

ticosteroid treatment improves the survival of patients with

acute alcoholic hepatitis (29-31).

Biopsy may be viewed as necessary for the diagnosis of cir-

rhosis, which requires a different follow-up than non-

cirrhotic diagnoses. In patients without cirrhosis, it is not

necessary to screen for varices or hepatocellular carcinoma.

When cirrhosis is obvious in a patient with alcoholism

and without severe liver disease, biopsy is not appropriate to

justify the diagnosis of alcoholic hepatitis. Even if this state-

ment seems logical, there are few studies in the literature es-

timating the ‘obviousness’ of cirrhosis. The following signs

have potentially high positive predictive values: firm liver,

ascites, splenomegalia, spider angioma, prothrombin time

lower than 60%, low serum apolipoprotein-AI concen-

tration, high serum hyaluronate and platelet count below

100,000 per mm
3.

A reduction in the indications for biopsy in heavy drink-

ers may be achieved by increasing the positive predictive

value and the negative predictive value of cirrhosis markers.
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Figure 2) Ranges of sensitivity and specificity of cirrhosis markers in
heavy drinkers. Alcoholic cirrhosis: ranges of sensitivity and specificity of
PGA Prothrombin gamma glutamyl transpeptidase apolipoprotein A1;
P-III-P Procollagen III peptide. Prothrombin, hyaluronic acid receiver
operating characteristic curves. Data from references 30-35

Table 1
Uncontrolled observations of adverse events and mortality associated with liver biopsy

Severe adverse events Mortality

Author, year (reference)

Number

of

patients Type of biopsy Design

Adverse events

definition n n/1000 95%CI n n/1000 95%CI

Gayral et al, 1979 (20) 2346 Laparoscopy,
percutaneous,

surgery

Retrospective Bleeding 11 4.7 2.3-8.4 4 1.7 0.5-4.4

Lebrec et al, 1982 (21) 932 Transvenous Retrospective Bleeding 1 1.1 0.3-6.0 1 1.1 0.3-6.0

Piccinino et al, 1986 (22) 68,276 Intercostal Retrospective Bleeding,
pneumothorax,
biliary peritonitis

137 2.0 1.7-2.4 5 0.07 0.02-0.017

McGill et al, 1990 (23) 9212 Percutaneous Retrospective Bleeding 22 2.4 1.5-3.6 10 1.1 0.5-2.0

Maharaj et al, 1992 (24) 2646 Percutaneous Prospective Bleeding,
pneumothorax,

biliary peritonitis,
pain

63 24 18-30 8 3.0 1.3-5.9

Van Thiel et al, 1993 (25) 12,750 Percutaneous
transplant centre

Retrospective ‘Major
complications’

26 2.0 1.3-3.0 0 0.0 0.0-0.3

Janes et al, 1993 (26) 405 Percutaneous
outpatients

Retrospective Admission 13 32 17-54 0 0.0 0.0-9.1

Gilmor et al, 1995 (27) 1500 Percutaneous Retrospective Bleeding 26 17 11-25 5 3.3 1.1-7.8

Vivas et al, 1998 (28) 378 Percutaneous Prospective Admissions
and bleeding

7 19 7-38 0 0.0 0.0-9.7

Total 98,445 306 3.1 2.8-3.5 33 0.3 0.2-0.5



Cirrhosis markers in heavy drinkers (32-35) are summarized

in Figure 2.

Extremely complicated view: Acute alcoholic hepatitis

exemplifies the complexity of appropriateness of evaluation.

The first difficulty is the possible variability of the histo-

logical definition because alcoholic hepatitis can be defined

as the presence of hyalin necrosis, Mallory bodies and

polynuclear infiltrate. Most often the presence of two feat-

ures among these lesions is necessary, but this has not been

validated.

The second difficulty is whether corticosteroids are recog-

nized as an effective treatment of severe alcoholic hepatitis.

There is a long history of corticosteroid efficacy evaluation.

Since 1971, 13 randomized, clinical trials and six meta-

analyses have been performed. The results among trials were

discordant. Among the meta-analyses, there was only one

that was not affected significantly by corticosteroids (36). In

this meta-analysis, trials were weighted and the trial with the

biggest weighting factor was the trial by Mendenhall et al

(37). Unfortunately this trial was very different from others

becuase 50% of patients did not have severe hepatitis and

68% did not have biopsy. Furthermore, the dose of corticos-

teroid used in the trial was lower than usual, with a decreas-

ing regimen. The mean dose was 23 mg/day of prednisolone

versus 40 mg in the other trial. Finally, after excluding the

patients without severe diseases, the authors observed a sig-

nificant effect with corticosteroids. After evaluating these

different factors, it was concluded that liver biopsy is appro-

priate.

APPROPRIATENESS OF LIVER
BIOPSY IN CHRONIC HEPATITIS C

Extremely simple view: In patients with chronic hepatitis C,

liver biopsy may be considered inappropriate if the patient is

hepatitis C-positive by polymerase chain reaction (PCR) and

has abnormal serum transaminase levels. The indication of

treatment by combination ribavirin and interferon, which

has a 40% mean sustained response rate, may be considered

mandatory.

Intermediate point of view: Recent consensus conferences

have stated that liver biopsy is mandatory in patients with

chronic hepatitis C with abnormal alanine aminotransferase

(ALT) levels, permitting grading and staging of the disease

(1,38). It has been stated that liver biopsy should be per-

formed before initiating treatment and that it is not known

whether and when repeat biopsy is necessary.

Liver biopsy can assess the rate of disease progression

when the date of contamination is known (fibrosis progres-

sion rate) and to improve the prediction of treatment re-

sponse.

For diagnostic decisions, as discussed for alcoholic liver

disease, biopsy may be viewed as necessary in order to diag-

nose cirrhosis, which may imply a different follow-up than in

non-cirrhotic patients. In a patient with cirrhosis, it is neces-

sary to screen for varices and hepatocellular carcinoma.

When the cirrhosis is obvious in a patient with hepatitis C,

biopsy is not appropriate. For patients with alcoholic liver

disease, few studies have estimated the predictive values of

clinical, biological (39-40) or morphological signs (41-42).

The following signs have potentially high positive predictive

values: firm liver, ascites, splenomegalia, spider angioma,

prothrombin time lower than 60%, high serum hyaluronate

levels and platelet counts below 100,000 per mm
3
. With ul-

trasound, liver surface nodularity and reduction of portal

flow velocity have better predictive values. A reduction of

biopsy indication may be achieved by increasing the positive

predictive value and the negative predictive value of cirrho-

sis markers. Cirrhosis markers in chronic hepatitis C are

summarized in Figure 3.

Extremely complicated view: In patients with hepatitis C,

the indication of liver biopsy is complicated. In patients with

acute hepatitis C, because of the effectiveness of treatment

and the high (80%) spontaneous evolution to a chronic dis-

ease, treatment seems mandatory. In chronic hepatitis C,

liver biopsy is probably not mandatory in patients who can

contaminate other people or in patients who have extrahe-

patic manifestations impairing quality of life. The issue is that

the definition of these groups is complicated. It seems reason-

able to consider that a cardiac surgeon who is hepatitis C-

positive by PCR is at risk of contaminating patients, but what

about a nurse in a psychiatric ward? Should prostitutes be

considered at risk of contaminating clients? Is an active intra-

venous drug user considered at risk of contaminating other

intravenous drugs users? Another difficult issue is the defini-

tion of extrahepatic manifestations impairing the quality of

life and related to hepatitis C virus infection. In a cohort of

1614 patients (43), at least one clinical extrahepatic mani-

festation was observed in 1202 patients (74%; 95% CI 72 to

77). Five manifestations had a prevalence above 10%, in-

cluding arthralgia (23%), paresthesia (17%), myalgia (15%),

pruritus (15%) and sicca syndrome (11%). If treatment is ef-

fective for these symptoms, liver biopsy is not mandatory.

Studies need to be performed to estimate which percentage of
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Figure 3) Chronic hepatitis C virus (HCV). Range of marker’s sensitiv-
ity and specificity: receiver operating characteristic curves. A Activity
grade; ALT Alanine aminotransferase; F Fibrosis stage. Data from ref-
erences 39,40



these symptoms are due to hepatitis C virus infection and

what the efficacy of hepatitis C treatment is.

Another issue is the diagnosis of minimal disease without

biopsy. Among patients who are hepatitis C-positive by PCR

with sustained, normal transaminase levels, despite a low

median fibrosis progression rate, only 20% have a normal

liver (no activity and no fibrosis) (44). Thirteen per cent of

patients have extensive fibrosis (METAVIR stage 2, 3 or 4),

for which treatment is mandatory. No markers exist to ex-

clude patients with minimal disease.

One last common issue is the influence of other risk fac-

tors such as alcohol consumption. A liver biopsy may be con-

sidered appropriate in patients with hepatitis C who

consume more than four drinks per day to differentiate the

lesions related to alcohol or the virus.

CONCLUSIONS
Liver biopsy is used extensively, but its appropriateness has

not been evaluated perfectly. Liver biopsy is appropriate for

few diagnoses, and many stagings of chronic liver diseases

such as alcoholic liver disease and chronic HCV. However,

the appropriateness of liver biopsy in the practical algorithm

of such diseases should be further evaluated. An excess use of

liver biopsy, because of its cost and risk, may be a barrier to

treatment. Underused liver biopsy may lead to inappropriate

treatment of hepatitis.
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