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Liver biopsy

Liver biopsy is an the important diagnostic procedure in
clinical medicine. Open surgical biopsy, laparoscopically
guided needle biopsy and aspiration cytology are alterna-
tives to routinely practiced percutaneous biopsy of the
liver. However, the newer. non-invasive diagnostic
techniques have altered the approach to patients with
liver disease. This review critically evaluates the present
indications, techniques and advantages of liver biopsy.

INDICATIONS
Major applications of liver biopsy are diagnostic and
include evaluation of patients with jaundice, abnormal
liver function tests, unexplained hepatomegaly, suspected
systemic diseases and primary or metastatic carcinoma. It
is often valuable in the diagnosis of familial diseases and
drug induced liver damage (Table I).

Parenchymal liver disease
Initial clinical assessment and laboratory investigations
may strongly suggest hepatocellular disease. Liver biopsy
is mandatory for differentiating between chronic active,
lobular and persistent hepatitis. It also helps in choosing
the therapy and in assessing the response in patients with
chronic hepatitis. The use of liver biopsy in acute viral

TABLE I. Indications of liver biopsy

1. Diagnostic
Primary liver disease
Suspected primary or metastatic carcinoma
Focal lesions detected on imaging or laparotomy
Evaluation of systemic diseases

Tuberculosis
Sarcoidosis
Amyloidosis
Collagen vascular diseases

_ Pyrexia of unknown origin
Unexplained hepatomegaly
Staging of lymphoma
Familial diseases

Glycogen storage disease
Haemachromatosis
Wilson's disease
Congenital hyperbilirubinaemia

2. Therapeutic/prognostic
Alcoholic liver disease
Chronic active hepatitis
Hepatotoxicity of drugs

hepatitis is limited. It may be of help in patients with a
prolonged course and suspected bridging necrosis.

Abnormal liver function tests in patients with or without
symptoms of liver disease warrant further investigation.
These abormalities commonly result from alcoholic liver
injury. Histological confirmation is important since the
management depends upon whether the lesion is reversible
(fatty liver, alcoholic hepatitis) or irreversible (cirrhosis).

Repeated liver biopsies may be required to monitor the
course of many parenchymal liver diseases such as viral
hepatitis, chronic active hepatitis and alcoholic liver
disease.

Medical v. surgical jaundice
Liver biopsy may not be reliable in distinguishing between
parenchymal liver disease and surgical obstruction of the
biliary tree but in patients with cholestasis and non-
dilated bile ducts liver biopsy is of great help.

Hepatic granuloma
Liver biopsy is often required for the evaluation of
pyrexia of unknown origin. Detection of epirnelioid
cells and granulomas with or without caseation necrosis
indicates possible hepatic tuberculosis. This has to be
differentiated from sarcoidosis, collagen vascular diseases,
lymphoma and foreign body granulomas. The biopsy may
be cultured for the relevant organisms.

Familial diseases
In several familial diseases such as Gaucher's disease,
haemachromatosis and Wilson's disease liver biopsy
is useful. Even the subclinical stage of these diseases
may be detected by liver biopsy. The response to therapy
can be monitored by serial liver biopsies in patients
with haemachromatosis and Wilson's disease. The tissue
should be processed not only for histological examination
but also for enzymatic, biochemical and electron micro-
scopic studies.

Miscellaneous
The diagnosis of primary or metastatic carcinoma of the
liver and staging of lymphomas can be established by liver
biopsy. It is required to monitor the hepatotoxicity of
certain drugs such as long term treatment with methotrexate
in patients with psoriasis.

CONTRAINDICA TIONS
With consistent refinement and modification in the
technique of liver biopsy, it can be performed safely for
almost all indications. However, there are relative con-
traindications to percutaneous liver biopsy (Table II).
The patient must be able to follow instructions and hold
his breath when the tissue is actually being cut during
intercostal biopsy. Stuporose, delirious, psychotic or
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comatose patients who cannot cooperate should not
undergo biopsy.

The blood coagulation profile of patients should be
checked. A prolonged prothrombin time (>4 seconds
over control time), a platelet count <50000 cmm or
bleeding disorders pose serious hazards to liver biopsy.
The patient should be advised to avoid salicylates one
week prior to the procedure as they adversely alter the
bleeding time. The bleeding time should be normal; it
can be re-checked at the time of the preliminary skin
nick at the biopsy site. If prolonged, the procedure should
be abandoned. However, if a liver biopsy is crucial,
it should be done after giving fresh frozen plasma or
platelet transfusions.

Gross ascites makes it difficult to obtain an adequate
specimen and increases the chances of lacerating the liver
surface. Paracentesis should therefore be performed
before a liver biopsy is attempted.

Local infection, empyema or pus in the subphrenic
space are absolute contraindications to percutaneous liver
biopsy. If the biopsy is indicated urgently, it should be
done through the transjugular route.

PREPARATION FOR BIOPSY
The liver biopsy should be performed under local
anaesthesia in a hospital, preferably, in the morning when
proper after care is available. Out-patient biopsies can be
done in good risk patients who live near the hospital if
they can be observed for at least three hours. The patient's
blood group should be known and there should be facilities
for blood transfusion. General anaesthesia should be used
in children between 2 and 10 years of age and in uncoop-
erative patients.

Ultrasound is recommended before liver biopsy to avoid
the risk of puncturing the gall bladder or a previously
unrecognized haemangioma. By providing an idea of the
liver size and the nature of the hepatic parenchyma;
ultrasound can help in properly directing the biopsy
needle in cirrhotic patients.

PERCUTANEOUS NEEDLE BIOPSY
It is the most commonly practised technique for obtaining
liver tissue (Table III). It is a simple bedside procedure.
Among the various needles available today, the Menghini
aspiration needle and the Trucut cutting needle are most
commonly used (Table IV).

Needle: The Menghini needle is available in diameters
of 1.0, 1.5 and 2.0 mm. The walls of the needle are ultrathin
(90 (10m)to provide for a wider specimen (Fig. 1). The
cannula is 6 cm long and the tip of the needle is oblique
and convex towards the outside. This results in excellent
cutting of the biopsy specimen without any need to rotate
the needle. A blunt nail is fitted within its shaft which is
1.0 em long and 0.2 mm smaller than the internal diameter
of the nozzle of the aspiration syringe. This acts as an
internal block to prevent the biopsy becoming fragmented
or distorted by violent aspiration into the syringe. The
Klatskin needle is a modification of the Menghini needle
in which the whole circumference of the tip is sharpened.
The Jamshidi needle is a long calibre disposable aspiration
needle. . .
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TABLEII. Contraindications to liver biopsy

1. Uncooperative patient
2. Coagulation abnormalities

Prothrombin time> 4 see of control
Platelet count <50 000 cmm
Prolonged bleeding time (> lO'min)

3. Severe anaemia, haematocrit < 30 per cent
4. Local infection

Infected pleural effusion
Peritonitis

5. Massive, tense ascites
6. High grade extrahepatic obstructive jaundice

TABLEIII. Techniques of liver biopsy

I. Percutaneous biopsy
Aspiration (suction technique)
Cutting (non-suction technique)

2. Guided biopsy
Ultrasound
Computed tomography (CT)
Laparoscopic

3. Open biopsy
Needle biopsy
Wedge biopsy

4. Other techniques
Transjugular biopsy
Plugging the biopsy site with haemostatic agents

TABLEIV. Liver biopsy needles

1. Aspiration (suction) type
Menghini
Klatskin
Jamshidi
Fine needle

2. Cutting (non-suction) type
Vim Silverman
Trucut

Technique: The patient should be positioned near the
edge of the bed with the right arm under the head and the
left arm by the side. A pillow is placed firmly along the
left side of the body to keep it horizontal. The abdomen is
palpated and the liver percussed in the mid-axillary line.
The rib space, which on full expiration is below the upper
limit of the liver dullness, is marked. The patient is
instructed to take several deep breaths in and out and to
stop in deep expiration. The needle tract is infiltrated up
to the liver capsule with 1% lignocaine under sterile and
aseptic conditions. The tract should be horizontal to the
bed and about 5° off a perpendicular in the direction
of the xiphoid. A small incision is made in the skin to allow
easy passage of the liver biopsy needle. The depth of
the diaphragm is gauged with a spinal needle or a skin
puncture needle provided with the Menghini needle set.
The needle is inserted slowly into the tract. When the
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FIG 2a. The biopsy needle with the attached syringe is being
pushed through the intercostal space.
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FIG 1. Menghini liver biopsy needle

FIG 2b. Suction is applied and maintained and the patient holds
his breath in expiration.

FIG 3. Vim Silverman liver biopsy needle FIG 4. Trucut liver biopsy needle

needle hub starts moving up and down, its tip is in the
diaphragm. The distance from the skin to the diaphragm
is measured for placement of the liver biopsy needle.
A 10 ml syringe, partially filled with saline is attached to
the needle which is then flushed with 1ml of saline to clear
it of any debris (Fig. 2a). The patient is asked to exhale
and stop breathing. A negative pressure is generated by
withdrawing the syringe plunger to 2 to 3 ml. In one
motion, the syringe and needle are pushed in by 2.5 em
and withdrawn quickly (Fig. 2b). Suction should be main-
tained at all times. This 'one second.technique' allows the
liver specimen to be aspirated into the saline filled
syringe. The biopsy site is then sealed with tincture of
benzoin. The patient is then turned on to his right side and
instructed to lie on this side for another two hours and
then remain in bed for 24 hours.

Cutting biopsy (non-suction technique)
In the non-suction technique, the Vim Silverman or
its modification, the Trucut needle, is used. The Vim
Silverman needle consists of a short trocar, cannula and
a split needle (Fig. 3). The initial steps are the same as
for the Menghini needle biopsy. After making a small
incision in the skin, the trocar and cannula are inserted

during halted expiration. The trocar is removed and the
split biopsy needle inserted to the hilt. The short cannula
is then advanced and the whole apparatus rotated and
rapidly withdrawn.

The Trucut needle is disposable (Fig. 4). The obturator
and the cannula are integrated into one design. In it, the
inside cannula has a 2 em notch cut out of one side and the
other sliding cannula has a cutting edge. The inner needle
can protrude beyond the outer needle. The initial steps
are the same. A skin incision is made and the needle
inserted into the liver with the inner needle retracted. The
inner trocar is then advanced, holding the outer cutting
sheath still. The outer cutting sheath is then advanced to
cut the liver in the biopsy notch. The whole needle is
withdrawn quickly. With practice, this sequence should
take only a second or two.

The skin incision is then sealed and the patient instructed
to remain in bed for 24 hours preferably in the right lateral
decubitus position. The pulse rate and blood pressure
should be closely monitored.

Posterior approach
In a patient with a coagulation defect, this approach may
be considered. It should be undertaken by an experienced
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operator only. A Trucut or a Vim Silverman needle can
be used. The patient is placed in the prone position and
the puncture site is made at the upper margin of the
11th or 12th rib, about 8 to 9 em from the spinous processes.
The skin is cleaned and anaesthetized as described earlier.
A small incision is made with a scalpel at the skin puncture
site and the patient asked to hold his breath when
instructed. The biopsy needle is introduced in a sagittal
direction, passing through the intercostal space and then
through the pleural cavity. At this point, some resistance
is experienced due to the diaphragm. The patient is now
asked to hold his breath and the needle is inserted in a
slightly upward direction into the liver and the biopsy
taken in the same manner as described earlier.

Subcostal approach
This approach is used only if the right lobe is very
enlarged. The needle is kept away from the site of the gall
bladder and major bile ducts. In case there is predominant
involvement of the left lobe, the liver is approached
through the midline in the abdominal wall. This prevents
trauma to the superior epigastric vessels.

GUIDED LIVER BIOPSY

Ultrasound or CT guided biopsy
If the hepatic lesion is such that it cannot be reached with
the standard blind technique, sonographic or CT guided
biopsy is more appropriate. The choice between the two
imaging techniques depends on the characteristics of the
lesion to be biopsied and the experience of the operator.
For small, deep and inaccessible lesions, CT guidance
may be preferable. For focal lesions diagnosis can be
made with cytoanalysis. In such situations fine needle
aspiration is recommended. The technique is the same as
that described below for fine needle liver biopsy.

Guided fine needle biopsy
Liver biopsy using a fine, 0.7 mm external diameter
needle, can be used for cytodiagnosis or where repeated
biopsies are required for purposes such as enzyme estima-
tion. A 22 gauge Chiba or spinal type needle is used. The
initial steps are the same as for ordinary liver biopsy. The
mass is localized by ultrasonography or CT and the depth
of the lesion determined.

A syringe holder with a 10ml disposable syringe is used.
The tip of the needle is inserted into the target lesion and
the plunger pulled back to 10 m!. The needle is then
moved inside the target lesion three to five times with a
frequency of three strokes per second and with a stroke
amplitude of 1.5 em, maintaining suction throughout.
The suction is released and the needle withdrawn from
the liver. It is important to avoid getting blood into the
specimen.

Laparoscopic guided biopsy
The distinct advantage of laparoscopy is its capability for
biopsy of selected areas under direct vision. Surface areas
of increased vascularity, necrosis and distended bile ducts
can be avoided. Lesions too small to be detected by other
means can also be sampled.
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A needle with a fairly long shaft is chosen. A Trucut
disposable biopsy needle which has a 15 em cannula and
a 2 cm specimen notch in the trocar should be used. Using
the subcostal approach the chosen site is anaesthetized.
A 2 mm small incision is made and the needle passed
through this. Its passage through the parietal peritoneum
is observed via the laparoscope. When the needle tip is at
the proper site, the patient is asked to hold his breath and
the biopsy is taken in the manner described earlier.

The puncture site is observed for any bleeding. If
bleeding continues, pressure is put on the area using the
blunt probe.

Biopsy with plugging of the needle tract
In this method an absorbable haemostatic plug (gelfoam)
is injected on withdrawal of the biopsy needle. The liver
biopsy is performed as described earlier. A Medicut
sheath (12 gauge) is placed over the Trucut needle before
the biopsy. The needle is advanced along with the sheath
and after taking the biopsy the needle is withdrawn leaving
the sheath behind. The syringe, preloaded with geifoam,
is attached to the Medicut sheath and gelfoam is injected
into the tract, while gradually withdrawing the sheath.

TRANSVENOUS BIOPSY
Liver biopsy can be obtained by entering the liver through
the hepatic veins. The aspiration transjugular needle is a
16 gauge, 55 cm precurved transjugular needle, and is a
modification of the Ross trans-septal needle (William
Cook, Europe A/S Hitchin, Herts). Another cutting type
transjugular needle with a distal end Trucut needle is also
available.

Procedure: The patient is sedated with 10mg intravenous
diazepam and the skin cleaned and anaesthetized. The
right internal jugular vein is entered using the Seldinger
technique. A 45 em, 9 F catheter is wedged into a branch
of the hepatic vein under fluoroscopic control and the
flexible needle passed inside the catheter. The needle is
then advanced into the hepatic parenchyma and the outer
sheath moved over it to cut the liver. The specimen is
taken out along with the needle, leaving the catheter in
place to measure the wedged hepatic venous pressure and
perform hepatic venography if required. If an aspiration
needle is used, the final steps for taking the biopsy are
similar to those described for the Menghirii percutaneous
biopsy needle.

OPEN BIOPSY
Laparotomy is undesirable merely for obtaining biopsy
material from the liver. Biopsy of liver lesions encountered
during operations for other conditions, is however
mandatory. Both wedge and deep needle biopsies should
be taken. Wedge biopsy should not be taken close to the
gall bladder bed, as fibrosis is frequently seen in this area.

CHOICE OF TECHNIQUE
The Menghini needle is preferred for biopsy of liver
lesions which have a more or less normal consistency. It is
simple, quick and safe. However, aspiration biopsy of the
cirrhotic liver often yields a small fragmented sample and
a cutting needle biopsy is preferable in these patients.
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The risks and benefits of Trucut and Menghini needles
are identical. Blind biopsy provides a correct diagnosis in
approximately 80% of cases. Obtaining a guided biopsy
(peritoneoscopy, ultrasound or CT) improves the percen-
tage of correct diagnoses. Transjugular biopsy produces
small samples. The technique may be adapted to include
the use of a cutting needle. A biopsy core should ideally
be 2 em in length and contain at least five portal areas
though smaller specimens may still allow a diagnosis to be
made. In case of failure to obtain adequate tissue, a second
attempt can be made. When searching for granulomas as
in a case of fever of unknown origin, re-direction of the
needle and obtaining three different biopsy specimens
will increase the yield.

AFfERCARE
After biopsy the patients should be monitored carefully
for haemorrhage and other complications with half-hourly
recordings of pulse rate and blood pressure for two hours
and then hourly recordings for four hours. The patient
should be observed for 24 hours. Once discharged, he
should be accompanied home.

COMPLICATIONS
Mortality rates of 0.015% to 0.17% and major complica-
tion rates of 0.32% have been reported in large series
of patients undergoing liver biopsy (Table V).

Transient pain at the shoulder tip lasting for a few
hours and epigastric discomfort during the biopsy are
common and may be seen in a quarter of the patients.
They generally require only oral analgesics. More severe
and persistent pain, particularly in the right hypochondrium
is likely to indicate a subcapsular accumulation of blood
or bile and the sudden onset of very severe pain suggests
biliary peritonitis. Haemorrhage into the peritoneum,
although uncommon (0.1% to 0.2%), may be fatal.
Most cases of trivial haemorrhage have resulted from
perforation of a distended portal or hepatic vein or an
aberrant artery. Liver tears may occur if the patient
starts breathing when the needle is still in the liver.
Haemorrhage is usually manifest within 24 hours after the
biopsy. It often stops spontaneously and can be managed
by blood transfusions. Massive haemobilia has been
reported within 1 to 10 days following percutaneous liver
biopsy. This presents as pain in the abdomen followed
by haematemesis or melaena and jaundice. Selective
angiography and embolization are helpful in the diagnosis
and management of such patients.

Prospective screening with liver scintiscans before and
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TABLE V. Complications of liver biopsy

1. Common
Pain at site of entry
Epigastric discomfort or pain
Haemorrhage
Bile peritonitis
Haemorrhage into pleural cavity
Pneumothorax

2. Rare
Shock
Bacteraemia and sepsis
Fatal pulmonary bile embolism
Penetration of abdominal viscera
Arteriovenous fistula and arterial aneurysm
Fractured needle

after biopsy have shown that localised intrahepatic
haematomas are common after what appears to have been
an uncomplicated biopsy. Occasionally these haematomas
many attain a sufficient size to produce persistent pain or
obstruction of the biliary tree. .

Haemorrhage into the pleural cavity has been reported
as a result of pleural trauma or perforation of an inter-
costal artery. Such arterial damage can be avoided by
inserting the needle close to the lower border of the
intercostal space. Bile peritonitis is preventable by pre-
biopsy ultrasound screening. It may occur in an occasional
patient in whom biliary obstruction is present in the
absence of ductal dilatation or with an unusually positioned
gall bladder. It is usually self-limiting and only conservative
treatment is required in most cases. Transient bacteraemia
has been reported in 6% to 13% of cases. Patients with
valvular heart disease should receive prophylatic anti-
biotic cover.

SUMMARY
Liver biopsy remains the key to the understanding and
management of liver diseases. The procedure is safe but
not without limitations. Strict adherence to technical
details, awareness of contraindications and careful
observation after biopsy are mandatory. An adequate
tissue yield and minimum complication rate can be achieved
by proper training and experience.
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