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1.0 Introduction
Erlich is credited with the first liver aspiration
in 1883 and subsequently the first percutane-
ous liver biopsy for diagnostic purposes was
reported in 1923.1 The technique has been
modified since then, and over the past 50 years
it has become a central investigation of hepatic
disease. The low mortality (0.01–0.17%) and
the relatively low morbidity of this procedure
have meant that liver biopsy has become widely
used.2

Advances in medical technology and espe-
cially in imaging, together with advances in
drug therapy have greatly influenced the diag-
nosis and management of hepatic disease and
as a consequence the indications for liver
biopsy are changing. In 1991 the British Soci-
ety of Gastroenterology (BSG), together with
the Royal College of Physicians of London,
undertook a nationwide audit of percutaneous
liver biopsy in 189 health districts.3 It is clear
from this audit and from reviewing the
literature that there continue to be significant
diVerences in clinical practice with respect to
liver biopsy across the United Kingdom, and a
lack of standardised protocols between institu-
tions. These guidelines examine the evidence
for methods of liver biopsy in adults.

2.0 Formulation of guidelines
2.1 VALIDITY AND GRADING OF

RECOMMENDATIONS

The guidelines have been produced to conform
with the North of England evidence-based
guidelines development project.4 5

2.1.1 Categories of evidence
The strength of evidence used to formulate
these guidelines was graded according to the
following system:
Ia Evidence obtained from meta-analysis of

randomised controlled trials.
Ib Evidence obtained from at least one

randomised controlled trial.
IIa Evidence obtained from at least one well

designed controlled study without ran-
domisation.

IIb Evidence obtained from at least one other
type of well designed, quasi-experimental
study.

III Evidence obtained from well designed,
non-experimental descriptive studies such
as comparative studies, correlation studies
and case studies.

IV Evidence obtained from expert committee
reports or opinions or clinical experiences
of respected authorities.

The evidence category is indicated after the
citations in the reference section at the end of
these guidelines.

2.1.2 Grading of recommendations
The strength of each recommendation is
dependent on the category of the evidence
supporting it, and is graded according to the
following system:
A Requires at least one randomised controlled

trial as part of the body of literature of over-
all good quality and consistency addressing
the specific recommendation (evidence cat-
egories Ia, Ib).

B Requires the availability of clinical studies
without randomisation on the topic of
recommendation (evidence categories IIa,
IIb, III).

C Requires evidence from expert committee
reports or opinions or clinical experience of
respected authorities, in the absence of
directly applicable clinical studies of good
quality (evidence category IV).

2.2 SCHEDULED REVIEW OF GUIDELINES

As methods of diagnosis and tissue sampling
change, new evidence will come to light and the
content and evidence base for these guidelines
should be reviewed frequently.

3.0 Types of liver biopsy
3.1 PERCUTANEOUS LIVER BIOPSY

Percutaneous liver biopsy may be classified
according to the site of entry of the biopsy nee-
dle, whether the biopsy is performed in a blind
or guided manner, or whether the biopsy track
is plugged after the procedure.

3.1.1 Transthoracic (transpleural or transparietal)
and subcostal liver biopsy
The patient lies supine for both of these
approaches. The borders of the liver are usually
defined by percussion or visualised by ultra-
sound. In most instances the intercostal space
in the mid-axillary line just cephalad to the
costal margin is then infiltrated with local
anaesthetic, and a small incision is made
through the dermis. The biopsy needle is then
advanced into the intercostal space. The
patient then holds his/her breath in expiration.
The subsequent procedure for taking the
biopsy then varies according to whether the
biopsy needle is of the aspiration or cutting
type.

Abbreviations used in these guidelines: CT,
computed tomography; MRI, magnetic resonance
imaging; PBC, primary biliary cirrhosis; PSC, primary
sclerosing cholangitis; ERCP, endoscopic retrograde
cholangiopancreatography; GGT, ã-glutamyl
transpeptidase; BT, bleeding time; INR, international
normalised ratio; BSG, British Society of
Gastroenterology; FFP, fresh frozen plasma; AMA,
antimitochondrial antibody.
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If the patient has an enlarged liver extending
below the costal margin, then the site of entry
of the biopsy needle may be subcostal.
Complications are slightly more frequent with
the transthoracic (4.1%) than the subcostal
route (2.7%).6

After the biopsy procedure, the patient then
lies on his/her right side or supine and pulse
and blood pressure are monitored regularly in
order to detect complications early (see section
7.10).

3.1.2 Blind and guided liver biopsies
A blind liver biopsy is one which is done as
described earlier without imaging of the liver
immediately prior to taking the biopsy sample.

A guided biopsy can be defined as a liver
biopsy that is undertaken during real time
imaging of the liver, whether that imaging
modality be ultrasound, computed tomogra-
phy (CT) or magnetic resonance imaging
(MRI). Thus, guided biopsies should give
access to thicker hepatic parenchyma, should
avoid the puncture of adjacent organs, and
should allow the accurate biopsy of focal
hepatic lesions where appropriate. The use and
evidence for image guided liver biopsy is
controversial and will be discussed.

3.1.3 Plugged liver biopsy
Plugged liver biopsy is a modification of the
percutaneous approach which was first de-
scribed in 1984.7 8 It has been advocated as an
alternative method for obtaining liver tissue in
patients with impaired coagulation where
transjugular biopsy is not available.

In this technique a biopsy samples is taken
using a Tru-cut needle in the conventional
manner (see section 3.1.2) but only the
obturator containing the specimen is removed
leaving the outer cutting sheath within the liver
substance. A plastic cannula is then inserted
down the sheath and while the breath is still
held in expiration, gelatin or gel foam is
injected as the sheath is withdrawn.

3.2 TRANSVENOUS (TRANSJUGULAR) LIVER BIOPSY

Disorders of coagulation occur commonly in
patients with liver disease and conventional
practice in circumstances where there is
significant disturbance of clotting is to avoid
percutaneous liver biopsy because of the risk of
bleeding, although the magnitude of this risk
has not been defined in comparative studies.

Transvenous liver biopsy was first described
in 19649; this is usually done through a
transjugular approach but may rarely be done
via a transfemoral route. It is performed in a
vascular catheterisation laboratory with vid-
eofluoroscopy equipment and cardiac monitor-
ing because of the risk of cardiac arrhythmia as
the catheter passes through the right atrium.
The internal jugular vein is (usually) cannu-
lated on the right side and a sheath inserted via
a Seldinger technique. A 45 cm long catheter is
then guided under fluoroscopic control
through the right side of the heart to the infe-
rior vena cava. The catheter is then loaded with
the transvenous biopsy needle and advanced
into the hepatic veins and the position checked

by injection of contrast medium. The needle is
then advanced rapidly 1–2 cm past the tip of
the catheter with the patient holding his/her
breath and the liver tissue is retained in the
needle by aspiration on a syringe attached to
the other end of the needle while it is inside the
liver.

3.3 LAPAROSCOPIC LIVER BIOPSY

This technique is well established and its use
varies widely between centres. In the United
Kingdom it is often used for biopsying lesions
found fortuitously at routine laparoscopic sur-
gery. It has also been used in centres where
access to transvenous liver biopsy is not
available, for patients with abnormal clotting
parameters, and also in patients who have a
combination of a focal liver lesion and a coagu-
lopathy where a histological diagnosis is essen-
tial in the management of that patient. Some
centres in the USA perform laparoscopic liver
biopsy on an outpatient basis10 and in some
Japanese centres more than 50% of liver biop-
sies are performed laparoscopically.11

The complications in laparoscopic liver
biopsy include those of the laparoscopy itself.

4.0 Background
The indications for, and methods of liver
biopsy have changed over the past few years12

with the advent of new imaging techniques and
the development of new indications for biopsy
such as liver transplantation.13 All invasive pro-
cedures have a mortality rate associated with
them, and consequently the benefits of obtain-
ing liver for histology should always be weighed
against the possible morbidity and mortality of
the procedure.

4.1 MORTALITY

The reported mortality from percutaneous
liver biopsy varies considerably. This is partly
because most of the larger series reporting
liver biopsy complications have been
retrospective.14 15

The overall mortality rate in the three
months after liver biopsy has been reported to
be as high as 19%.3 Most of these deaths are the
result of hepatic malignancy and advanced liver
failure, and very few are due solely to the liver
biopsy. The overall mortality rate also varies
according to the centre in which the liver biop-
sies were performed—for example, in the Mayo
Clinic the mortality from fatal haemorrhage
after percutaneous biopsy was 0.11%,16

whereas in an audit of liver biopsies performed
in United Kingdom district general hospitals
the death rate was between 0.13 and 0.33%.3

A generally accepted mortality rate in stand-
ard textbooks is between 0.1 and 0.01%.2

4.1.1 Causes of mortality
The main cause of mortality after percutane-
ous liver biopsy is intraperitoneal haemorrhage
as shown in a retrospective Italian study of
68 000 percutaneous liver biopsies in which all
six patients who died did so from intraperito-
neal haemorrhage.14 Three of these patients
had had a laparotomy, and all had either
cirrhosis or malignant disease, both of which
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are risk factors for bleeding.16 17 Other serious
complications responded to treatment; punc-
ture of viscera was never followed by serious
clinical complications. Other series have
shown, however, that puncture of the gall blad-
der followed by biliary peritonitis is a recog-
nised cause of death.3

As the main source of mortality after percu-
taneous liver biopsy is haemorrhage, it is
reasonable to assume that improvements in
mortality rates can be made if the clinician
understands the risk factors for bleeding,
recognises bleeding promptly and aggressively
resuscitates the patient. It has been suggested
that patients with suspected biliary peritonitis
should have an early laparotomy. It has also
been suggested that patients who bleed signifi-
cantly (i.e. patients whose haemoglobin falls to
>20 g/l or who become haemodynamically
unstable) should be considered for either
laparotomy or therapeutic angiography if the
bleeding does not stop with transfusion alone.3

4.2 MORBIDITY

The overall morbidity from percutaneous liver
biopsy is diYcult to ascertain as most studies
are retrospective and therefore symptoms such
as post-biopsy pain requiring simple analgesia
are not recorded. Although many groups have
studied complications, there is no consensus
about the division into major and minor symp-
toms and whether complications such as
asymptomatic post-biopsy intrahepatic hae-
matoma should be included in the figures. A
morbidity rate of 5.9% for patients suVering
minor complications after liver biopsy has been
reported.6

Pain is probably the commonest complica-
tion of liver biopsy occurring in up to 30%3 18

with moderate and severe pain occurring in 3
and 1.5%, respectively.6 Hypotension and vaso-
vagal episodes are common accompaniments
to pain, occurring in about 3% of liver
biopsies,6 and vasovagal episodes occasionally
require the administration of atropine.

Significant haemorrhage (indicated by a
drop in haemoglobin of >20 g/l) occurs in
0.35–0.5% of all procedures.16 19 Subclinical
bleeding, however, occurs in a much higher
percentage of patients, with up to 23% of
patients having intrahepatic or subcapsular
haematomas detectable by ultrasound 24
hours after biopsy.20 These haematomas are
generally small and are not associated with sig-
nificant haemodynamic compromise. Haemo-
bilia occurs in 0.05% of patients and patients
present with biliary pain, jaundice and
melaena; arterial embolisation may rarely be
required.

Puncture of other viscera occurs infre-
quently, with an incidence of between 0.01 and
0.1%.14 The puncture of lung, colon, kidney
and gall bladder together with pneumothorax,
pleural eVusion, and subcutaneous emphy-
sema are well recognised complications, which
rarely require intervention.21

Other recognised complications include sep-
sis, reaction to the anaesthetic, breakage of the
biopsy needle,22 and intrahepatic arteriovenous
fistulae.23

For other approaches, Riley and colleagues7

reported one case of a fatal haemorrhage after
a plugged liver biopsy in a series of 20 patients.
Lebrec and colleagues,15 in an analysis of 1000
transvenous liver biopsies, reported one death
resulting from perforation of the liver capsule,
and perforation of the liver capsule in five, hae-
matoma at the site of cannulation in 10, pneu-
mothorax in two, transient supraventricular
tachycardia in six, and abdominal pain in 74
patients.

5.0 Indications for liver biopsy
Percutaneous liver biopsy has a small but
inherent risk even in the most experienced
hands, and it should therefore only be per-
formed when the benefits of knowing the
histology outweigh the risks to the patient (in
terms of altering treatment or defining disease
outcome). These benefits should be continu-
ally re-evaluated as new treatment options
become available such as has occurred with the
new antiviral therapies in viral hepatitis and in
liver transplantation.

Acute hepatitis of unknown aetiology, in-
cluding possible drug related hepatitis, has long
been an indication for percutaneous liver
biopsy, but liver biopsy in typical acute viral
hepatitis is usually not necessary. The useful-
ness of liver biopsy in chronic viral hepatitis
was once hotly debated; however, with the
advent of new antiviral therapies there is no
doubt of the value of histology in assessing
those patients who will benefit from treatment
and assessing their response to it.

Patients with chronic hepatitis C virus infec-
tion as determined by a positive serum
polymerase chain reaction test, who are being
considered for antiviral therapy should un-
dergo liver biopsy. Liver biopsy should prob-
ably be undertaken even if the patient has nor-
mal aminotransferases as it has been reported
that up to 50% of patients with active disease
have a normal serum alanine amino-
transferase.24 A liver biopsy sample is useful in
this instance in allowing an assessment of the
Hepatitis Activity Index (a necroinflammatory/
fibrosis scoring system25) and to identify
confounding factors such as alcoholic liver dis-
ease and haemochromatosis. Unfortunately,
histology of a single liver biopsy sample and the
monitoring of aminotransferases are poor pre-
dictors of disease progression. Consequently,
repeat samples taken every two or three years
may be needed to assess disease progression
and prognosis.

In patients with raised serum ferritin or
where disorders of copper metabolism are sus-
pected, liver biopsy provides material for
measurement of iron and copper within the
liver parenchyma, although genetic analysis
may help to diVerentiate genetic haemochro-
matosis from other causes of iron overload.
Culture of biopsy material can help in the
diagnosis of infections such as tuberculosis.

The need for liver biopsy in patients with
intrahepatic cholestasis from primary biliary
cirrhosis (PBC) and primary sclerosing
cholangitis (PSC) is more controversial. On the
one hand, the discovery that a persistently
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raised E2-antimitochondrial antibody (AMA)
confirms a diagnosis of PBC (even if patients
have no other signs or symptoms of PBC)
means that a liver biopsy in the early stages of
typical PBC (i.e., a middle aged woman with
cholestasis) may be unnecessary.26 On the
other, for more advanced disease liver biopsy
may be useful in accurately staging the disease.
The diagnosis of PSC related cholestasis is
usually made at endoscopic retrograde cholan-
giopancreatography (ERCP) or MRI cholangi-
ography, and diagnostic histological features in
needle biopsy specimens are often not seen.

Liver biopsy is often useful in the diagnosis
and management of patients with alcohol
related liver diseases, as well as helping in the
diagnosis of infections such as tuberculosis.
Liver biopsy still remains part of the investiga-
tion of pyrexia of unknown origin and is also
useful in the diagnosis of storage disorders.

Liver biopsy is often used in the investigation
of abnormal liver enzymes but this must be
taken in context, tempered by the results of
other routine investigations, and take into
account the patient’s details. For example, the
investigation of an isolated raised alkaline
phosphatase will be very diVerent in an 80 year
old compared with a 25 year old. Raised
ã-glutamyl transpeptidase (GGT) activities
have been shown to be a sensitive marker of
alcohol misuse; however, an isolated increase in
GGT is not associated with major liver pathol-
ogy and is therefore not an adequate indication
on its own for liver biopsy.27

The role of percutaneous liver biopsy in the
diagnosis of focal liver lesions depends largely
upon the clinical picture. In most patients with
malignant hepatocellular carcinoma ultra-
sound scanning, CT, and measurement of
serum á-fetoprotein will allow a diagnosis to be
made (in the context of a space-occupying
lesion in a cirrhotic patient). Similarly, a patient
with a history of colonic resection for neoplasia
who presents with a solitary lesion in the liver
associated with raised serum carcinoembryonic
antigen, may not require a biopsy of the lesion
to make the diagnosis of a potentially resect-
able metastasis. Liver biopsy also carries a
documented risk of seeding tumours down the
biopsy track.28 The magnitude of this risk is
currently unknown. Modern imaging tech-
niques can also help to define other types of
focal hepatic lesions such as haemangiomata
and focal nodular hyperplasia. In these situa-
tions, some experts believe that the risk of
bleeding after biopsy of a malignant tumour is
greatest when the tumour is superficial and so
recommend traversing normal liver before
sampling tumour tissue. Fine needle aspiration
biopsy may be a safer option if material for his-
tological examination is required in the case of
a suspected angioma.29

The use of liver biopsy after liver transplan-
tation is increasing, and policies on histological
monitoring vary between liver transplant units.
Some units perform routine biopsies on day 7
after transplant to assess acute rejection,
whereas others do annual review biopsies at
which abnormalities are frequently seen.30

Liver biopsy is also useful in the diagnosis of

invasive cytomegalovirus infection and in
assessing recurrent disease.31 32

Using liver biopsy in the context of research
is controversial but has undoubtedly given
invaluable information in the past in such areas
as hepatitis C disease progression and the
development of new drugs. We feel that these
biopsies should be performed in the context of
a clinical trial and where approval has been
given by the local research ethics committee. In
circumstances where the patient will derive no
potential benefit from the procedure, and will
thus only accrue the risks of that procedure, the
patient should be fully aware of this and give
written consent.

6.0 Contraindications
Many of the contraindications to percutaneous
liver biopsy were defined by studies performed
during the early years when liver biopsy was far
less widely used than it is now. These studies
were done before the advent of the Menghini
“one second” technique and with larger diam-
eter needles and although some of these
contraindications seem to be common sense,
many of them have been quoted as dogma in
medical texts with very little evidence to
support them.

6.1 THE UNCOOPERATIVE PATIENT

In percutaneous liver biopsy it is essential that
the patient is cooperative as an untoward
movement when the biopsy needle is in the
hepatic parenchyma can lead to a tear of the
liver and capsule and subsequent torrential
bleeding. If the patient is frightened, then the
use of midazolam as sedation can be consid-
ered with no increased risk.33 If the patient
remains uncooperative and the benefit of
obtaining liver histology outweighs the risk to
the patient, then liver biopsy under general
anaesthesia should be considered.

6.2 EXTRAHEPATIC BILIARY OBSTRUCTION

Extrahepatic biliary obstruction is frequently
quoted as a contraindication to liver biopsy
which may be complicated by pain, biliary
peritonitis, septicaemic shock, and death.34

However, in one study, serious complications
in at least 2% of patients (including biliary
peritonitis) and significant complications in
another 4% followed the percutaneous liver
biopsy.35 With current imaging techniques
(specifically ERCP and MRI cholangiogra-
phy), liver biopsies should only be performed in
the context of biliary obstruction when there is
doubt about the diagnosis and the benefit to
the patient outweighs the risk. Under these cir-
cumstances the transjugular approach would
be preferable.36

6.3 BACTERIAL CHOLANGITIS

The risk of inducing peritonitis and septic
shock after liver biopsy has made cholangitis a
relative contraindication. However, if a liver
biopsy is performed when the biliary system is
infected, then culture of a piece of liver can give
useful bacteriological information especially in
the context of investigation of tuberculosis or a
pyrexia of unknown origin. Bacteraemia after
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percutaneous biopsy of a normal liver is a well
recognised phenomenon37 and occurs in up to
14% of biopsies.38 These findings confirm the
risks of disseminating infection at the time of
liver biopsy.

6.4 ABNORMAL COAGULATION INDEXES

There are widely divergent opinions about the
values at which abnormal coagulation indexes
become contraindications to percutaneous
liver biopsy. A number of investigators have
shown that the degree of bleeding from the
liver puncture site (observed at laparoscopy)
bears no correlation to peripheral blood
coagulation parameters, mentioned later, when
these parameters are modestly increased.39 40

Some of these investigators have postulated
that this discrepancy in liver bleeding time may
be due to the inherent elasticity of the biopsy
track collapsing down after the core has been
taken, together with the high local concentra-
tions of clotting factors within the hepatic
parenchyma.17 It should, however, be borne in
mind that during a blind percutaneous liver
biopsy, the liver is not the only structure to be
punctured and the skin and subcutaneous
tissues (and occasionally other organs) can
bleed. Thus, peripheral indexes of clotting
must still be taken into consideration.

Liver biopsy may be helpful in determining
the extent of liver damage in patients with hae-
mophilia and the benefits of treatment in those
infected with hepatitis C virus. In the absence
of factor concentrate inhibitors, liver biopsy is
safe if the clotting abnormalities are corrected
before and for 24 hours after biopsy.41 42

6.4.1 Prothrombin time
Several large studies have failed to show an
increased risk of bleeding associated with a
prolongation of the prothrombin time of four
seconds above control values.16 17 39 The largest
retrospective study of percutaneous liver bi-
opsy to date failed to show any correlation
between a prolongation of prothrombin time
by seven seconds over control values and the
occurrence of haemorrhagic complications.14

By contrast, a number of other studies,
however, have corroborated the widely held
belief that a coagulopathy predisposes the
patient to haemorrhage after percutaneous
liver biopsy.43 The 1991 BSG audit of the
biopsy practice in 189 health districts in the
United Kingdom showed that bleeding was
commoner if the international normalised
ration (INR) was raised, with 3.3% of the
bleeds occurring when the INR was between
1.3 and 1.5, and 7.1% occurring when the INR
was >1.5.3 This suggests that about 90% of the
bleeds occurred in patients with an INR<1.3
and reinforces the fact that having a normal
INR or prothrombin time is no reassurance
that the patient will not bleed after the
procedure.

6.4.2 Thrombocytopaenia
The level at which thrombocytopaenia be-
comes a contraindication to percutaneous liver
biopsy is uncertain from published data. One
authority44 proposes a platelet count above

100 000/mm3, whereas other groups such as
the Mayo Clinic regard counts as low as
56 000/mm3 to be safe.16 Most recognised UK
texts require that the platelet count be above
80 000/mm3,2 whereas a survey of mostly US
centres showed a preference for platelet counts
above 50 000/mm3.11 One study of 87 patients
found that those patients with a platelet count
below 60 000/mm3 were significantly more
likely to bleed after percutaneous liver biopsy
than those with platelet counts above this
value.45 The evidence for a cut oV value
remains scanty and takes no account of the
function of the platelets (see section 6.4.3).

The eVect on bleeding of thrombocytopae-
nia due to hypersplenism compared with
thrombocytopaenia resulting from bone mar-
row failure has, to our knowledge, not been
studied in detail.

The absolute value of the platelet count may
not be crucial in determining the risk of bleed-
ing as it is well recognised that even those
patients with normal prothrombin times and
platelet counts can have severely deranged
bleeding times. Nevertheless, for a percutane-
ous liver biopsy the minimum platelet count
felt to be safe without the need for support is
60 000/mm3.

6.4.3 Platelet function/bleeding time
The practice of measuring bleeding time (BT)
before liver biopsy is much more common in
Asia compared with the USA (73 v 36%).11

Our experience suggests that BT is seldom if
ever measured in UK centres prior to liver
biopsy even though the ingestion of aspirin and
other non-steroidal anti-inflammatory drugs in
the week prior to invasive intervention is a rec-
ognised contraindication by several authorities.
There are to our knowledge, however, no con-
vincing data to support this as a contraindica-
tion to percutaneous liver biopsy.

Patients with renal impairment usually have
abnormalities of platelet function. According
to one small study, patients with end stage
renal failure on haemodialysis are at high risk
(up to 50%) of haemorrhagic complications
after percutaneous liver biopsy, independent of
the BT.46 This same study suggested that liver
transplant recipients with a BT above 10 min-
utes (upper limit of normal) had a higher inci-
dence of bleeding complications compared
with those with a BT below 10 minutes. The
sample size, however, is too small to allow any
firm conclusions to be drawn.

Several other factors are likely to aVect
platelet function with or without aVecting the
BT. This fact, together with the considerable
variation in results obtained between diVerent
operators, makes the use of BT as a measure of
risk for haemorrhage diYcult to interpret. The
Royal Free Hospital was able to show that
within a group of cirrhotic patients, those with
abnormal BTs (42%) were more likely to have
significantly lower platelet counts, longer
prothrombin times and higher blood urea and
serum bilirubin than those with normal BTs
(58%). They also demonstrated that the
bilirubin concentration as well as the platelet
count were independently correlated with the
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BT (although the correlation for the latter was
weak, and the raised serum bilirubin may well
be just a surrogate marker for the severity of
liver disease).47

6.5 ASCITES

Percutaneous biopsy of the liver in the presence
of tense ascites is considered a contraindication
in many texts. The reasons for this vary from
the high likelihood of not obtaining a biopsy
specimen because of the distance between the
abdominal wall and the liver to the risk of
uncontrollable bleeding into the ascites. Al-
though these reasons seem to be sensible, they
are not substantiated in randomised, controlled
clinical trials. There is evidence, however, to
support the fact that CT or ultrasound guided
liver biopsy in the presence of ascites does not
aVect the complication rate.48 49

Notwithstanding these studies, it seems logi-
cal that if a liver biopsy is clinically indicated in
a patient with tense ascites then there are
several alternatives, the most obvious being to
perform a total paracentesis prior to perform-
ing the percutaneous biopsy. Other options
include image guided biopsy, transjugular liver
biopsy, or laparoscopic biopsy.

6.6 CYSTIC LESIONS

Modern imaging techniques can often identify
benign cystic lesions of the liver, thereby elimi-
nating the need for biopsy in many cases.
Cystic lesions within the liver may communi-
cate with several structures including the
biliary tree and therefore pose a risk of biliary
peritonitis after biopsy.

The cystic lesion quoted most often as a
contraindication to percutaneous liver biopsy
was the echinococcal cyst because of the risk of
dissemination of the hydatid cysts throughout
the abdomen, and the risk of anaphylaxis.
Recent advances in the treatment of hydatid
disease of the liver mean that this may no
longer be so.50 Aspiration of hydatid cysts with
19–22 gauge needles under ultrasound guid-
ance has been shown to be safe and can be used
both diagnostically51 and therapeutically52 for
the injection of hypertonic saline or 95% etha-
nol under albendazole cover.

6.7 AMYLOIDOSIS

The use of liver biopsy in the diagnosis of amy-
loid liver disease was first used in 1928.
Volwiler and Jones reported the first death from
haemorrhage after amyloid liver biopsy.53 This
episode together with further reports of haem-
orrhage after liver biopsy in patients with amy-
loid have lead to the inclusion of amyloid liver
disease in the list of contraindications to
percutaneous liver biopsy.53 No large controlled
trials have been performed to date which show
an increased risk of haemorrhage after liver
biopsy in amyloid liver disease. However, in
1961 a small series of liver biopsies in amyloid
liver disease was reported. One of 18 patients
had an intraperitoneal bleed but this patient
was treated conservatively.54 StauVer and
colleagues54 decided that liver biopsy was a
useful method in the establishment of the diag-
nosis of hepatic amyloid, and certainly in the

context of the investigation of hepatomegaly of
uncertain aetiology this seems reasonable.
However, if a diagnosis of amyloidosis had
already been made or is strongly suspected,
then a specific indication for performing a per-
cutaneous liver biopsy is needed rather than for
performing a more benign procedure such as a
rectal biopsy.

7.0 The biopsy procedure
7.1 INFORMED CONSENT

Informed consent should be obtained in
writing prior to the biopsy procedure in
accordance with individual hospital policies.
Consent forms should contain the patient’s
native language wherever possible, and when
this is not possible there should be access to a
competent interpreter to ensure adequate
understanding by the patient of both the risks
and benefits of the procedure and the com-
mands given to them during the biopsy.

7.2 EXPERIENCE OF THE OPERATOR

There are no good data to show that the grade
of the person performing the percutaneous
liver biopsy has any aVect upon the complica-
tion rate after the biopsy. The only data
available are that from the 1991 BSG audit
showing that the frequency of complications
was slightly higher if the operator had per-
formed less than 20 biopsies (frequency of
complications was 3.2% if operator had
performed <20 biopsies compared with 1.1% if
the operator had performed >100 biopsies).
No diVerence in the complication rates be-
tween gastroenterologists and general physi-
cians was seen.3 A radiologist or clinician who
is experienced in venous cannulation usually
performs transjugular biopsies.

We recommend that pre-registration house
oYcers should not perform percutaneous liver
biopsies except in the context of specialised
units, and then only under close supervision.

7.3 SEDATION

Anxious patients should be given the oppor-
tunity to have midazolam sedation for the
biopsy procedure. Sedation should be given in
accordance with the BSG guidelines on the
administration of sedation for endoscopy.
Midazolam should be given with caution in the
context of liver disease.

7.4 HAEMATOLOGICAL INVESTIGATIONS

All patients undergoing percutaneous liver
biopsy should have blood grouped and serum
saved, and in hospitals where facilities for cross
matching are limited, patients should have
blood available.

The prothrombin time (or INR) and platelet
count should be checked prior to the biopsy
(preferably within 24 hours). With the current
data it can be seen that there is no clear
consensus as to the length of the prothrombin
time at which the biopsy should not be
performed. Consequently we feel that current
advice should be followed and thus if the pro-
thrombin time is prolonged by four seconds or
more (or INR>1.4) then other strategies to

IV6 Grant, Neuberger

group.bmj.com on September 17, 2016 - Published by http://gut.bmj.com/Downloaded from 

http://gut.bmj.com/
http://group.bmj.com


improve the coagulopathy should be tried (see
section 7.4.1).

The level of the platelet count at which a
percutaneous liver biopsy should not be done is
as controversial (see section 6.4.2); however,
there is evidence that in patients with a platelet
count as low as 60 000 /mm3, a percutaneous
liver biopsy can be performed with no increase
in complication rate.

7.4.1 Vitamin K, fresh frozen plasma and
platelet transfusion.
Vitamin K, fresh frozen plasma (FFP) and
platelet support are widely used for the correc-
tion of coagulation abnormalities prior to liver
biopsy. There are, however, few data about the
values at which correction of these coagulopa-
thies should be abandoned in favour of plugged
or transjugular biopsy. Vitamin K is useful but
should be given parenterally and at least six
hours before the biopsy, and is most eVective
where the disturbance in coagulation is caused
by biliary obstruction or malabsorption. If this
does not work then FFP given immediately
prior to the biopsy in a dose of 12–15 ml/kg
body weight may correct the prothrombin
time.55 56 One study, however, has shown that
FFP corrects the prothrombin time in only
20% of cases.57 Platelet transfusion prior to
percutaneous liver biopsy in thrombocyto-
paenic patients has been used widely but has
been hampered by the lack of studies showing
its eYcacy, especially in the context of patients
with liver disease who may have other associ-
ated disorders of coagulation. It has been sug-
gested that patients should initially receive 1
unit per 10 kg body weight and the eVect of this
transfusion be assessed by the platelet count
obtained one hour later.58 However, post-
transfusion platelet increments do not neces-
sarily correlate with decreased risk of bleeding
as platelet function may vary and it has been
shown that 30% of patients receiving platelet
transfusion show no improvement in in vitro
bleeding time (a measure of platelet
function).59

7.5 PRE-BIOPSY ULTRASOUND

Whether all patients about to undergo percuta-
neous liver biopsy should have an ultrasound is
a contentious issue. Ultrasound is a safe and
readily available investigation. Mainland Euro-
pean gastroenterologists are already required
to be proficient in this method of imaging and
it seems probable that before long all UK gas-
troenterologists will be trained to perform
ultrasound at the bedside before or during the
biopsy procedure. However, this is not current
practice in the United Kingdom.

One of the reasons for performing a
pre-biopsy ultrasound is to rule out anatomical
variation—for example, Chilaiditi syndrome
where bowel lies between the liver and the
abdominal wall, thereby avoiding inadvertent
puncture of an adjacent viscus.60 Ultrasound
also permits the detection of focal lesions
(which may or may not have been suspected)
allowing for the opportunity of a targeted
biopsy or fine needle aspiration at a later date

under image guidance with a lower risk of
haemorrhage.

Percussing for the superior and inferior bor-
ders of the liver is usually adequate for
selection of the biopsy site61; however, in some
patients where the borders of the liver are
unclear (e.g. obese or cirrhotic patients) ultra-
sound is helpful.

7.6 ULTRASOUND GUIDED PERCUTANEOUS LIVER

BIOPSY

Ultrasound guided percutaneous liver biopsy is
used extensively in the investigation of focal
liver lesions; however, its use in diVuse liver
disease is more controversial. It has been
postulated that ultrasound guided biopsy
should reduce complications. As the common-
est cause of mortality is bleeding, it follows that
the incidence of bleeding should be propor-
tional to the incidence of haematoma forma-
tion. The rate of haematoma formation how-
ever is unaVected by the use of ultrasound
guidance.62 It is also diYcult to understand
why ultrasound should prevent haemorrhage
(which is usually due to the rupture of large
hepatic blood vessels) unless as postulated by
Stotland and Lichtenstein, it leads to a
reduction in the number of passes made into
the liver.21 This may be especially important in
the context of a shrunken liver where ultra-
sound may be used to perform the procedure
accurately the first time. The increased risk of
bleeding associated with multiple biopsy passes
has been documented in patients with and
without malignancy16 and has lead to the
suggestion that all hepatic tumours should be
biopsied by ultrasound or CT guided fine nee-
dle aspiration.

There is only one large series in which the
use of ultrasound has been assessed in the con-
text of diVuse liver disease. This paper was
criticised for a number of reasons including the
fact that it was retrospective and therefore sub-
ject to recall bias, that the sample size
(although the largest study so far) was relatively
small, and that the number of passes used in
the control group was not documented (see
section 8.8).21 This same paper quotes a
significant reduction in major complications;
however, there were no deaths and only one
patient required therapeutic intervention in the
form of a transfusion.63 These findings are con-
sistent with a previous large retrospective study
of 68 276 biopsies, which concluded that com-
plications of liver biopsy such as pneumothorax
and puncture of other viscera seldom require
intervention.14

The use of ultrasound examination to assist
in liver biopsy for non-focal disease has been
estimated to be cost eVective in the United
States if the additional cost of ultrasound is less
than US$102 (£64).64

We believe that the use of guided liver biopsy
or fine needle aspiration in the diagnosis of
hepatic tumours is the safest way of managing
these patients. It is also useful to have a pre-
biopsy ultrasound to rule out any anatomical
abnormalities and in patients in whom the liver
cannot be easily identified for reasons such as
obesity.
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7.7 PROPHYLACTIC ANTIBIOTICS

Bacteraemia associated with liver biopsy in
both structurally normal and abnormal livers
has been well documented.37 38 Therefore, pro-
phylactic antibiotics should be used in the con-
text of valvular heart disease or when there is
previously documented bacteraemia.

Several groups have assessed the risks of
septic complications for patients with choledo-
chojejunostomy after liver transplantation. The
conclusions of the Mayo group were that there
was an increased risk (12.5%) of septic
complications in these patients,65 whereas the
Royal Free group could show no increased risk
providing there was no occult biliary
obstruction.66 The latter study had too few
patients to be able to make strong recommen-
dations; however, other groups have come to
the same conclusions.67

The current data on the use of prophylactic
antibiotics are inconclusive and we feel that for
patients in whom biliary sepsis is suspected it is
prudent to use antibiotics.

7.8 TYPE OF BIOPSY NEEDLE

The two main types of needle currently being
used in the United Kingdom are the Tru-cut
and the Menghini needles.3 These two needles
use diVerent methods for sampling hepatic tis-
sue. The former, as its name describes, is a
cutting needle, whereas the latter uses a suction
technique. These needles come in varying
diameters, and the type and gauge of needle
that is optimal for percutaneous liver biopsy
have been the subject of several studies.

The largest series to look at needle type in
relation to complications describes a complica-
tion rate of 3.5/1000 for the Tru-cut needle and
1/1000 for the Menghini needle. Death, serious
haemorrhagic complications, pneumothorax,
and biliary peritonitis all occurred more
frequently with the Tru-cut needle than with
the Menghini needle, whereas puncture of
other viscera and sepsis were more frequent
with the Menghini needle.14 Other groups have
compared the older Jamshidi suction needle
with the Tru-cut/Vim Silverman cutting nee-
dles and found no diVerence in complication
rates.6 16 The theoretical advantages of the
Menghini suction technique were described in
the original paper,68 the main advantage being
that the needle is only in the liver parenchyma
for a “second”. This allows less time for the
patient to move, thereby minimising the poten-
tial for tearing the capsule.

The gauge of the biopsy needle and its effect
on post-biopsy bleeding has been investigated
for the suction style needle. One group showed
that larger needles produced more bleeding
after liver biopsy in anaesthetised pigs. This
was statistically significant when comparing
2.1 mm (14 gauge) with 1.6 mm (16 gauge)
needles, and also when comparing 1.6 mm
with 1.2 mm (18 gauge) and smaller needles.40

Human studies of the eVect of biopsy needle
diameter on complications are rare; however,
Forssell and colleagues18 could not show any
diVerence in the incidence of intrahepatic hae-
matoma formation when they compared the

1.6 mm modified Menghini needle with a 1.9
mm Jamshidi needle.

The potential advantages of using smaller
suction biopsy needles should be weighed
against the disadvantages of having a smaller
biopsy specimen. Specimens from the Tru-cut
needles are larger and give more information
about liver architecture and may thereby
increase the diagnostic yield. The disadvan-
tages of making several passes of the biopsy
needle should also be borne in mind (see later).

7.9 NUMBER OF PASSES

It has been demonstrated that taking more than
one core of liver at biopsy can increase the
diagnostic yield, but this may have an eVect on
morbidity. It has been clearly shown that mak-
ing more passes increases the incidence of
complications when the percutaneous biopsy is
taken by either transthoracic or subcostal
approaches. In one paper the increased inci-
dence reached significance when more than
three biopsy samples were taken.6 This was
subsequently confirmed by other studies show-
ing that when blind percutaneous liver biopsy is
undertaken, taking two specimens improves
diagnostic yield with an increased number of
minor complications when more than three
consecutive specimens are taken.69

A large study of 9212 liver biopsies also
showed that the risk of haemorrhage does not
only increase with the number of passes made,
but is also significantly linked to the age of the
patient and the presence of malignancy.16

Therefore we conclude that under circum-
stances where the likelihood of a sampling
error is high, such as in some cases of macro-
nodular cirrhosis, two samples could be taken.
However, the decision to do this for patients
with advanced age or malignancy should be
tempered by the increased risk of complica-
tions.

7.10 POST-BIOPSY OBSERVATION

The decision about the length of time that a
patient should remain in hospital after a blind
percutaneous liver biopsy is dependent on sev-
eral factors. The main consideration in practi-
cal terms however is the likely time period in
which complications are going to occur.

It has been shown that delayed haemorrhage
can occur up to 15 days after percutaneous
liver biopsy in patients who develop a post-
biopsy coagulopathy.70 The occurrence of
delayed haemorrhage is also documented after
the reinstatement of warfarin therapy several
days after percutaneous liver biopsy. Clearly,
patients cannot be kept in hospital for two
weeks or more after liver biopsy so a compro-
mise has to be made on the basis of current
knowledge.

The first large studies addressing the issue of
post-biopsy observation were stimulated by the
drive to perform outpatient percutaneous liver
biopsies. These papers showed that the major-
ity of complications occurred in the first three
hours after liver biopsy,6 19 and recommended
that patients should be kept in hospital for six
hours after the procedure. A later paper
described 61% of complications after liver
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biopsy occurring in the first two hours, 82% of
complications occurring in the first 10 hours,
and 96% of complications occurring in the first
24 hours. In this paper recounting 68 276 liver
biopsies, six patients died, and all showed signs
of bleeding within six hours of the procedure.14

The position that the patient should be
nursed in after the liver biopsy has not been
investigated, and various centres have diVering
policies including nursing the patient supine,
on their right hand side or simply “flat”.6 71 No
controlled trials have been performed to assess
these diVerent techniques. Standard percuta-
neous liver biopsy observations include moni-
toring the patient’s vital signs every 15 minutes
for the first two hours, then every 30 minutes
for two hours and then hourly for the rest of the
remaining period. This protocol is reasonable
when one considers that 61% of complications
occur within the first two hours.

8.0 Outpatient percutaneous liver biopsy
Outpatient percutaneous liver biopsy has been
performed in many US centres since the early
1970s.6 In 1991 this practice had not been
widely taken up in the United Kingdom with
only 4% of percutaneous liver biopsies being
performed as day cases.3 In centres which do
perform day case biopsies in this country a
91% patient satisfaction rate has been quoted,
and in carefully selected populations the
admission rate to hospital after day case liver
biopsy is 2.2–3.2%.71 72

In 1989 the American Gastroenterological
Association published a consensus statement
on outpatient percutaneous liver biopsy which
we feel largely applies to UK patients.73 They
recommended that patients undergoing this
procedure should have no conditions that
might increase the risk of the biopsy including:
encephalopathy, ascites, hepatic failure with
severe jaundice or evidence of significant
extrahepatic biliary obstruction, significant
coagulopathies or serious diseases involving
other organs such as severe congestive heart
failure or advanced age. We would add that
patients with a strong suspicion of malignancy
should not be biopsied as an outpatient
because they have a 6–10 times higher risk of
haemorrhage compared with patients without
cancer.16

The consensus statement also recommends
that the place where the biopsy is performed
should have easy access to a laboratory, blood
bank and inpatient facilities should the need
arise, and there should be staV to observe the
patients for six hours. The patient should be
admitted to hospital if there is any significant
complication including pain requiring more
than one dose of analgesic in the four hours
after liver biopsy. The patient should also be
able to return easily to the hospital where the
biopsy was undertaken within 30 minutes, and
should have a reliable individual to stay with on
the first post-biopsy night.

If the above criteria cannot be met, then the
patient should not be biopsied as an outpatient.

Performing percutaneous liver biopsies as an
outpatient has considerable potential for cost
saving and reallocation of resources.6

9 Recommendations
+ Before performing a percutaneous liver

biopsy, there must be a clearly defined indi-
cation for the biopsy, and the risks to the
patient should not outweigh the potential
benefits.

+ We recommend that all patients who are
about to undergo a percutaneous liver
biopsy should have had some form of imag-
ing of the liver within the preceding four
weeks. This will allow the detection of
abnormal anatomy in the area of the
proposed biopsy (see section 7.5), while at
the same time detecting focal lesions which
should be biopsied under image guidance.
Recommendation grade B.

+ The patient’s platelet count and pro-
thrombin time should be checked in the
week before the percutaneous liver biopsy
providing that the patient’s liver disease is
stable.
+ If the platelet count is > 60 000/mm3 then

the biopsy can be safely performed. If the
platelet count is 40 000–60 000/mm3 then
platelet transfusion may increase the
count enough for the biopsy to be
performed safely by the percutaneous
route. If, however, platelet transfusion
does not increase or the platelet count is
<40 000/mm3 then alternative biopsy
methods such as plugged, transvenous
(transjugular), or laparoscopic liver biopsy
can be tried (see sections 6.4 and 7.3).
Recommendation grade B.

+ If the prothrombin time is <4 seconds
prolonged, then percutaneous biopsy can
be safely undertaken. If the prothrombin
time is 4–6 seconds prolonged then, a
transfusion of fresh frozen plasma may
bring the prothrombin time into the
desired range (see sections 6.4 and 7.4). If
the prothrombin time is >6 seconds
prolonged then other biopsy methods
should be tried. Recommendation grade B.

+ Informed consent should be obtained from
all patients prior to percutaneous liver
biopsy in accordance with local hospital
guidelines. The patient should also be able
to understand and cooperate with instruc-
tions given by the person performing the
liver biopsy (see section 7.1).

+ Sedation with midazolam may be given for
percutaneous liver biopsy in accordance
with the BSG guidelines on sedation during
endoscopy. Sedation should be given with
caution in liver disease (see section 6.1).
Recommendation grade B.

+ The type of needle used for the biopsy will
depend on the experience of the operator
and the type of needle they are used to.
Where a larger biopsy is not required the
Menghini needle should be used in prefer-
ence to cutting needles as this technique
seems to have a lower complication rate
(which may however be at the expense of the
diagnostic yield). Where the operator has
only experience of one style of needle they
should use the technique most familiar to
them (see section 7.8). Recommendation
grade A.
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+ The grade of the operator has not been
shown adversely to aVect the complication
rate from percutaneous liver biopsy. We feel,
however, that doctors who have performed
less than 20 biopsies should not perform the
procedure unsupervised and that house
oYcers should not be performing percuta-
neous liver biopsies except in the context of
a busy specialised gastrointestinal unit (see
section 7.2). Recommendation grade B.

+ Prophylactic antibiotics should be given to
patients with valvular heart disease or those
at risk of bacteraemia (section 7.7). Rec-
ommendation grade B.

+ Usually one pass of the biopsy needle
retrieves enough hepatic tissue for diagnos-
tic purposes; however, if there may be a
sampling error (such as may occur in
macronodular cirrhosis) which will result in
an inappropriate diagnosis, then two passes
may be made without significantly aVecting
the complication rate (see section 7.9.). Rec-
ommendation grade B.

+ We recommend that patients undergoing
outpatient percutaneous biopsy should not
have any condition that may increase the risk
of the biopsy procedure (see section 8). Rec-
ommendation grade B.

+ Post liver biopsy observation should con-
tinue for six hours and if at the end of this
period there have been no complications
then the patient may be discharged. The
patient should, however, have a responsible
person to stay with on the first post-biopsy
night and should be able to return to hospi-
tal within 30 minutes should the need arise
(see section 7.10). Recommendation grade B.

Dr A J Grant and Professor J Neuberger, University Hospital,
Birmingham, UK, have formulated these guidelines. Within the
boundaries of current literature we have attempted where possi-
ble to make the guidelines evidence-based.
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