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Abstract

Liver biopsy is nowadays a well established procedure
in the diagnosis and follow up of liver disease. It is indicated
in various clinical settings to establish a diagnosis, to assess
prognosis and to monitor therapy.

Complications are infrequent, most of them being minor
(pain and vasovagal reaction). Major complications occur
less frequently, the most important being bleeding. Several
factors are associated with the tendency to bleed: coagu-
lation abnormality, presence of liver cirrhosis or malignancy,
unexperienced operator, blind technique and increased
number of passes.

Ultrasound guided liver biopsy is nowadays a very
debated issue. It has been demonstrated that it decreases
the rate of both minor and major complications after liver
biopsy and it is cost effective. Outpatient liver biopsy has
gained more acceptance today, being well-accepted by the
patients and less costly
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Rezumat

Biopsia hepaticd este actualmente o manoperi cu indicatii
bine stabilite in diagnosticul i monitorizarea boolilor
hepatice. Este indicatd in situatii clinice variate pentru
stabilirea unui diagnostic, evaluarea prognosticului si
monitorizarea terapiei.

Complicatiile sunt rare, majoritatea fiind minore (durere
sireactii vaso-vagale).
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Complicatiile majore apar cu o frecventd mai mici, cea
mai importantd fiiind hemoragia. Existd mai multi factori care
sunt asociati cu producerea hemoragiei: tulburiri de
coagulare, prezenta cirozei hepatice sau a neoplaziei,
experienta scizutd a operatorului, tehnica ,,oarba” si numérul
crescut de pasaje.

Folosirea biopsiei hepatice ecoghidate in hepatopatiile
difuze este un subiect mult discutat in prezent. A fost
demonstrat faptul ci aceasta scade frecventa complicatiilor,
atdt a celor minore, cét si a celor majore, acest lucru fiind
eficient din punct de vedere al raportului cost-beneficiu.

In prezent, biopsia hepatica efectuata la pacientii
ambulatori este din ce In ce mai mult utilizats, fiind foarte
usor acceptatd de pacient si mai ieftina.

Introduction

Liver biopsy (LB) is nowadays a well established
procedure in the diagnosis and follow up of liver diseases.
It is indicated in various clinical settings to establish a
diagnosis, to assess prognosis and to monitor therapy. The
main indications are: a) chronic viral hepatitis - for grading,
staging, establishing a therapeutic strategy and monitoring
therapy; b) unexplained abnormal liver functional tests or
hepatomegaly c) follow-up of the patients after liver
transplantation.

The use of LB declined during the 1980s due mainly to
the increasing availability of new imaging techniques and
the development of accurate serologic tests (1). However,
evaluation of liver histology remains very important as LB
can change the clinical diagnosis in 8-14%, the management
in 12-18% and the frequency of liver test monitoring in 36%
of cases (2). Inthe last 10-15 years the number of LBs have
increased dramatically due to the emerging of liver trans-
plantation and the identification of hepatitis C virus (1, 3).

However, LB is an invasive technique that carries a risk
of complications. Although the rate of major complications
is low, minor complications may occur more frequently. To
prevent complications, several techniques (automatic
needles, ultrasound (US) guidance, conscious sedation,
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laparoscopic and transjugular LB) have been developed and
introduced to minimize the risks and to maintain the patient’s
safety as high as possible.

This review presents the complications after LB in
diffuse hepatopathies and the factors that favour their
occurrence.

Blind and guided liver biopsies

A blind LB is one in which the borders of the liver are
assessed by percussion. The biopsy site is chosen usually
on the mid axillary line. An US guided LB is performed either
in real time imaging of the liver (echoguided LB) or by using
US to select the spot of insertion of the biopsy needle (“X
marks the spot technique” or echo assisted LB) (2,4-6). Using
US to mark the spot in “ echo-assisted LB” enables a precise
measurement of the depth of the liver from the skin surface
and the thickness of parenchyma in that place and to locate
major vessels and other structures such as gallbladder or
colon in order to avoid them. In US guided LB, the needle is
seen in real time penetrating the liver capsule and traversing
the parenchyma, avoiding more precisely the above
mentioned structures (5,6). Direct visualization of the needle
tip affords a margin of safety in obese and uncompliant
patients or those with variant hepatic anatomy (7). This
technique is performed with the US probe in the left hand
and the needle, usually an automated device, in the right
(5,6).

Needles

Needles for percutaneous liver biopsy are classified into
suction needles (Menghini, Surecut, Klatskin, Jamshidi) and
cutting needles (Vim-Silverman, Tru-cut). For both needle
types there are spring-loaded devices (so called guns) with
a built-in triggering mechanism available (Autovac, Bard).
The diameter of biopsy needle currently used for diffuse
hepatopathies varies between 1.2-1.8mm (18-14G) (2-5.8). In
general 16G (1.4mm) needles allow collection of an adequate
sample of tissue for diagnosis. In cases with increased risk
of bleeding, an 18G (1.2mm) needle should be the best choice
).

The automatic needles are light and easily manoeuvred,
enabling the operator to scan the liver and sample the
specimen simultaneously. The procedure is very fast and
easy even for unexperienced operators (7).

Complications after LB in diffuse hepato-
pathies and factors that influence the risk

Although liver has a rich vasculature, LB is generally a
low risk procedure. Sixty percent of complications occur
within 2 hours, 82% in the first 10 hours and 96% within 24
hours after LB (9). The risk of morbidity after LB is considered
to be 2-4% (10). The complications with their frequency are
listed in Table I.

Table I Complications of percutaneous liver biopsy (4)

Complication Rate
Pain: pleuritic, peritoneal, diaphragmatic 0.056-22
Hemorrhage:
Intraperitoneal 0.03-0.7
Intrahepatic and/or subcapsular 0.59-0.2
Hemobilia 0.058-0.2
Bile peritonitis 0.03-0.22
Sepsis and abscess formation 0.088
Pneumothorax with or without pleural effusion  0.08-0.28
Hemothorax 0.18-0.49
Subcutaneous emphysema 0.014
AV fistula 5.4
Biopsy of other organs
Lung 0.001-0.014
Gallbladder 0.034-0.117
Kidney 0.029-0.096
Colon 0.0038-0.0044
Reaction to anesthetic 0.029
Breakage of needle 0.02-0.059
Mortality 0.0088-0.3

Minor complications are the most frequently en-
countered (3-5%): transient localized discomfort at the
biopsy site, pain at the site of biopsy or right shoulder and
transient hypotension due to vasovagal reactions (2,11,
12).

Postbiopsy pain is the most common complication of
LB, although the incidence varies depending on the asses-
sment of severity (8).

Less severe pain following LB frequently indicates a
small amount of blood or bile stretching the liver capsule
and occurs in 30-50% of patients. There are two factors
demonstrated to be associated with an increased use of
analgetics: cutting biopsy needles and less experienced
operator (13-15). Other controversial factors associated with
more pain are larger needles, increasing number of biopsies
/passes, hepatitis C infection, younger age and history of
intravenous drug abuse (14). The use of automatic cutting
needles was associated with a low incidence of pain in some
studies (7, 16) which is not in accordance to some recent
studies which show a higher incidence of postbiopsy pain
for automatic devices versus hand-held needles (52.6% vs
31.4% in the study of de Man et al and 40.6% vs. 34.3% in
the study of Lindor et al) (15,17).

The site of biopsy (intercostal or subcostal route) did
not influence the incidence of pain (14). Conversely, the use
of US guidance, premedication with midazolam and fentanyl
and self-delivery of a mixture of N,O and oxygen via face
mask decreased significantly the incidence of post biopsy
pain and anxiety (14,17). For LB performed with US guidance
the incidence of pain decreased from ~47% to ~35% (17).
The use of automatic needles and US guidance minimize the
potential risk for pain associated to an unexperienced
operator (19).

A potential explanation for the lower incidence of pain
in LB performed by an experienced operator with US
guidance is based on a correct anaesthesia of liver capsule
with lidocaine in real time US guidance.
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Beside the above-mentioned factors, the patient
characteristics play an important role in pain medication
requirement after LB. Thus, previous intravenous drug
abusers and anxiety are associated with a 9 and 4-fold
increase in postbiopsy analgesia use (20). Persistent
moderate to severe pain despite appropriate analgesia is
seen in 1-5% of patients and may represent the consequence
of either trauma to adjacent organs or a frank bleeding (18).

The frequency of vasovagal reactions ranges from 1.3
to 2.0% of cases and is not affected by the experience of the
operator (17,19) but by premedication with midazolam (6).

Major complications (major bleeding requiring
transfusion or further surgical intervention, pneumothorax,
penetration of adjacent organs, peritonitis and death) occur
less frequently (0.13-5.4 %), the most important being
bleeding (1, 8,11,21,22). The incidence reported above is
from the era of blind LB, the actual reported major
complications rate is lower (0.25-1.8%) due to the use of US
guidance.

The risk of bleeding reported to be around 0.16 % (12,23)
is influenced by several factors (Table II).

Table II Factors associated with increased risk of bleeding in LB

—_

. bleeding disorders (5,8).

2. advanced age (8)

. certain pathologies: liver cirrhosis, amyloidosis,
malignancy, renal failure (8,27)

. ascites (8)

. high number of passages

. large needle

. cutting/automatic needle

. blind technique (10,22,34)

. unexperienced operator

w

NeRECREN Be NV I N

Although platelet counts less than 60,000/mmc, INR
greater than 1.3 and bleeding time > 10 minutes are well
known practical contraindications to percutaneous LB,
bleeding liver time does not correlate with indices of
peripheral coagulation when these are mildly impaired, thus
making liver bleeding an “unpredictable event” in such
circumstances (5,24,25). In cases with severe impairment,
the risk of bleeding increases accordingly and certain
precaution and measures (administration of frozen plasma
and platelets, use of thinner needles, plugged LB) should
be undertaken before biopsy (5, 26). The cause of bleeding
in two of our patients without coagulation abnormalities
was the injury of a medium size subcapsular vessel that was
not identified before LB by the US scan with a 3.5 MHz
probe.

Patients with advanced age, malignancy, liver cirrhosis,
amyloidosis and renal failure are more prone to bleed (2-
5,11,27). Tense ascites is a contraindication to blind LB as
the distance of the liver capsule to the skin is difficult to
predict and the risk of uncontrollable bleeding into the
ascites is high. Using US guidance, LB can be performed
with no additional risks (8,28).

The risk of bleeding is increased when more than one
biopsy is taken, the increased incidence reaching signifi-

cance with more than three specimens (29). In one recent
study it was demonstrated that the incidence of compli-
cations after LB increased from 26.6% with one pass to 68%
with two or more passes (9).

Regarding the influence of needle size on the bleeding
rate, the data from literature are controversial. Despite the
clear evidence in animal models that larger suction needles
[.e.g.a16G (1.6mm) versus a 18G (1.2 mm) needle] (30,31)
produce more bleeding, in humans these data could not be
clearly demonstrated (10,32). One explanation could be the
fact that larger needles with their higher tissue recovery
rate decrease the number of passes thus reducing the risk
ofbleeding (30).

The bleeding risk seems to be influenced by the type of
the needle, the Tru Cut needle producing more complications
(including bleeding, pneumothorax and bile peritonitis) than
Menghini needle (3.5/1000 vs 1.0/1000)(1,13). There are some
authors who believe that the risk with both needles is about
the same (4).

The advantage of Menghini needle over Tru Cut needle
is the shorter remaining time in hepatic parenchyma, which
allows less time for the patient to move, thus minimizing the
risk for tearing the capsule (8). Coupling a cutting needle to
an automatic device (.e.g. the Bard —Biopty gun device) by
its very rapid action will produce less shearing forces to the
liver and subcutaneous tissue and shorter time within the
liver, thus lowering the trauma (3,10). In our experience, we
believe that automatic needles cause less complications
(both major and minor) and higher adequate sampling rate
than manual suction needles, this being more evident in
fibrotic and cirrhotic livers (33).

US guided LB is a very much discussed issue in the last
years. It has been shown that it reduces the risk of both
minor and major complications by avoiding large
intrahepatic vessels or other structures in the vicinity
(gallbladder, colon, lung) and by decreasing the number of
passes to sample a good specimen (8). Advantages of US
guided LB over blind LB are summarized in Table I1I.

Table IIT Advantages of US guided liver biosy

1. it reduces the rate of minor complications: 49% vs
39% (22); 50.1 vs 37.4% (17), 47.3 vs 36.4% (10)
2. it reduces the rate of major complications, including
bleeding: 1.8% vs 7.7% (10); 0.5 % vs 2.2% (34);

3. it reduces the rate of hospitalization for pain, hypo-

tension or bleeding in outpatient LB
4. it is a cost effective method (22,34)

In one study, US changed the site of puncture chosen
by percussion in 15.1% of cases. The main causes were:
interposition of the lung, gallbladder, large vessels, ascites,
colon or a small liver (35). Up to 56% in France and 76% in
the USA of the performed LBs are US guided, primarily for
patient safety (9,36). In some countries (USA), performing
of a LB with US guidance is recommended in the Society
guidelines (9).

Regarding the use of US guided or US assisted LB there
are no available data in favour of one technique, the
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experience of each centre should decide. Ultrasound assisted
LB was performed in 34% of cases in France and 62% in the
USA whereas US guided biopsy was used in 22% of cases
in France and 18% in the USA (9,36). In our clinic we use US
- assisted LB in the majority of patients, US-guided LB being
reserved only for small livers, interposition of lung or colon
and increased risk of bleeding. The presence of focal liver
lesions (haemangiomas, cysts) in the right lobe is another
indication for US guided LB.

Another factor that affects complications rate is the
operator experience. It was shown that with increased
experience the risk of complications is reduced, from 3.2%
to 1.1 % after more than one biopsy (8,9). The experience
seems not to play a role either in the complication rate and
quality of sampled specimens when a semi or automatic
needle is used for a US guided LB (19). We should notice
that definition of the minimal experience to perform a LB
with acceptable safety and efficacy is not clear, varying
from a minimum of 20-150 procedures to 12 procedures per
operator per year (19).

Outpatient liver biopsy. Currently 4-70% of LBs are
performed in outpatients, with a reported frequency of 30%
in Romania, 29% in France and 70% in USA (9,37-39). The
complication rate is similar for in- and out patients (40,41)
and is favourably influenced by the use of US guidance and
automatic needle. With US guidance the readmission rate
decreased from 2.2% to 0.5% and even to 0% when automatic
needles were used (17). It is recommended that outpatients
have no conditions that may increase the risk of liver biopsy
(8).

This practice which has gained even more acceptance
today is safe, well-accepted by patients (91% satisfaction
rate) and with less costs (8,37,39).

Bleeding after LB can manifest as hemoperitoneum,
intrahepatic hematomas or hemobilia. Bleeding into
peritoneal cavity produces pain, hypotension or less
frequently may be asymptomatic. Intrahepatic hematomas
occur in 1-23% of cases (12,21,42,43) and are localized
intrahepatic or subcapsular. Usually they are small and
asymptomatic but larger hematomas may cause pain from
stretching the liver capsule, hypotension and a delayed
decrease in the hematocrit. The incidence of hematomas
after LB seems to be higher after LB with larger needles (44).
Conservative treatment of hematomas together with a close
follow-up by US is generally sufficient (11).

The least common of the hemorrhagic complications is
hemobilia, which presents with the classical triad of upper
gastrointestinal bleeding, biliary pain and jaundice (1,8,11).
It may appear acutely following simultaneous perforation
of adjacent intrahepatic bile ducts and blood vessels or,
more commonly, much later following the erosion of a
hematoma or pseudoanevrism into a bile duct (45). This
occurs typically 5 days following the biopsy. Hemobilia is a
very rare event with a frequency of 0.0006-0.023% in large
series (13,46). Ifbile is checked routinely after LB, hemobilia
can be detected in 10% of cases (46). In a series of more
than 4,000 LB we have encountered two cases of hemobilia

(0.05%), one presenting with typical biliary colic, the other
with upper digestive haemorrhage, both having a typical
pattern on US examination. Large volume hemobilia may
cause acute pancreatitis, although this is a very rare event -
only 5 cases reported in the literature (47).

Transient bacteriemia has been reported in 5.8 to 13.5%
of patients after LB, in most cases being harmless (11).
Intrahepatic abscess, septicaemia and septic shock are much
rarer events occurring only in patients with biliary
obstruction and cholangitis or when the colon is incidentally
punctured. There are no recommendations of prophylactic
antibiotics in patients scheduled for LB except for those
with valvular heart disease (8).

Puncture of other viscera (gallbladder, colon, right
kidney) occurs rarely, with an incidence between 0.01 and
0.1%. The incidence drops to zero when US is used for
guidance. Bile peritonitis, formation of biloma or bilious
pleural effusion occur mainly in patients with biliary
obstruction, although they were reported even in patients
without obstruction (48) or when the gallbladder was inci-
dentally punctured (49).

Complications in the thorax (hemothorax,
pneumothorax, leakage of ascites in the pleural space,
subcutaneous emphysema) occur after injury of pleura, lung
or right diaphragm (8,11,12). It should be noted that
hemothorax occurs even in US assisted LB when the patient
changes his position or takes a deep inspiration after the
site of puncture was set, the cause of bleeding being an
injury to a diaphragmatic vessel (50).

Other very rare complications include reaction to the
anaesthetic, breakage of the needle and arterioportal fistula
(8,11,12,21).

The mortality in various studies varies between 0.009%
and 0.11%(2,3,12,13,21,51). The main cause of mortality after
LB is intraperitoneal bleeding, mainly occurring in patients
with malignancy or cirrhosis (8,11,21). The incidence of fatal
complications can be lowered towards zero by a carefully
post-biopsy observation with prompt recognition of
bleeding and aggressive subsequent therapy (transfusion
followed by laparatomy or therapeutic angiography)(8). As
all fatal bleedings manifest within 6 hours, it is advisable to
monitor the patient for this period of time.

Conclusions

Liver biopsy continues to play the central role in the
diagnosis of liver diseases with a risk considered to be low.
The extraordinary increase in the number of biopsies in the
latter years will lead to an increase in the absolute number
of complications, This could be problematic in the era where
patient safety and comfort tend to become more important.

Ultrasound guidance has added more safety and
accuracy to liver biopsy and this has proven to be cost
effective. Together with a better understanding of factors
that affect the risk of complications, this will influence the
practice of LB in various countries. It is expected that
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“outpatient liver biopsy” will spread and that US will be
included in the training program of gastroenterologists and
hepatologists.
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