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Liver Biopsy and Serious Complications : How to Prevent ?
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ABSTRACT

Liver biopsy still plays an important role for evaluation of the etiology and assesses severity of liver diseases for

116 years.  However, the complication of this procedure still remains the problems in medical practice.  Therefore,

this review aims to update and focus to the step of care to prevent or reduce serious complications of liver biopsy.

Selecting the proper patients with reasonable indications and avoid liver biopsy in the contraindicated patients.  The

patient should be informed for indication, contraindications, alternatives, risks and benefits associated with liver

biopsy.  Liver biopsy procedure for selected proper patients can be performed as an outpatient basis.  Finally, the

early recognition for these complications was the highly suspicion for the clinical symptoms and signs of compli-

cations and must tell the patients about the onset of complications which usually occurred within 24 hours or delay

bleeding can occurred within 7 days.
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Paul Ehrlich was the first physician who per-

formed a percutaneous liver biopsy in Germany in 1883

(Figure 1) and Menghini developed a new aspiration

technique since late 1950, which introduced the easier

method for liver biopsy procedure(1-3).  However, the

complication of this procedure still remains the prob-

lems in medical practice.  Therefore, this review aims

to update and focus to the step of care to prevent or

reduce serious complications of liver biopsy.

Role of liver biopsy for diagnosis liver prob-

lems: risks and benefits

The efficacy of serum aminotransferase elevations

and ultrasonography for assessment the liver’s inflam-

mation activity and degree of fibrosis are still limit.

Figure 1 Paul Ehrlich: German physician, bacteriologist,

and chemist (1854-1915) : the first physician who

performed liver biopsy since 1883 and he was

awarded the Nobel Prize for physiology or medi-

cine for his work on immunity and serum therapy

in 1908.
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Liver biopsy is helpful and also indicated for diagno-

sis of several liver problems such as autoimmune hepa-

titis, primary biliary cirrhosis and other unknown

causes of prolonged elevation liver enzymes.  How-

ever, in some diseases with benign causes, it’s still con-

troversy to perform liver biopsy such as fatty liver dis-

ease and chronic hepatitis C, genotype 3.  Role of liver

biopsy post liver transplantation is increasing, and poli-

cies on histological evaluation vary between centers.

Some centers perform routine liver biopsies on day 7th

post-transplant to assess acute rejection.(4)  Liver bi-

opsy is also useful for the diagnosis of opportunistic

infection in immunocompromised hosts such as cy-

tomegalovirus infection.  There are 2 types of needle

biopsy: cutting needle (Tru-cut) and aspiration needle

(Menghini) (Figure 2-4).  The cutting needle is supe-

rior in the aspect of less fragmented specimen while

its weak point is the association with higher serious

complication rate such as hemorrhagic complications,

pneumothorax, and biliary peritonitis.(5,6)

Indication for liver biopsy(1)

1. Evaluation of abnormal liver function tests

which can not explained by blood tests

2. Confirmation of diagnosis and assess severity

of disease such as autoimmune hepatitis, chronic hepa-

titis C genotype 1

3. Suspected liver tumor and / or differentiate be-

tween benign and malignant liver mass

4. Diagnosis the cause of cholestatic liver disease

such as PBC, drugs induced liver injury (DILI)

5. Evaluation of infiltrative or granulomatous

Figure 2-3 Aspiration needle for liver biopsy (Menghini).
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disease especially in Immunocompromised hosts such

as AIDS with prolonged fever

6. Following a case of liver transplantation to

evaluate the occurrence of graft rejection

Contraindication for liver biopsy (Table 1)

The procedure should be performed post getting

informed consent with adequate given information to

the patients.  This step of approach composes of:

- Patients position is in supine with extend their

right arm.  (Figure 5)

- Liver span is confirmed by percussion and exam

with ultrasonography of liver

- Medical sedation should be given to less pain

and anxiety

- Prepare the set of needle biopsy, normal saline,

xylocaine and antiseptic.  (Figure 6)

- If suspect for diffuse liver disease such as

chronic viral hepatitis, the proper puncture site is ap-

proximately in the 7th - 9th intercostal space cross with

the mid- to anterior axillary line.

- Prep the puncture site with antiseptic such as

betadine and dry.

- Local infiltrate with xylocaine extend to the

liver capsule.

- The needle should be punctured between inter-

costal space at the marked site and point to the xiphoid

process.

- After getting through the local tissue, then flush

the syringe with 1-2 ml.  of normal saline.

- Ask the patients to hold their breath in expira-

tion phase for 10 seconds.

- Retract the syringe with needle biopsy to cre-

ate negative pressure and pass quickly into liver and

withdrawn.

- Liver specimen should be placed on a small

wax-paper before transferring to formalin-container.

- Keep the patients lie on their right lateral decu-

bitus position for at least 1 hour and keep bed rest for

4-6 hours depend on hospital facility and policy.

Alternatives for percutaneous liver biopsy

1. Transjugular liver biopsy (TJLB) In case

of high risk patients who need liver biopsy for clinical

management, an alternative such as a may be a good

Figure 4 Cutting needle for liver biopsy (Tru-cut).

Table 1 Centraindication for liver biopsy

Absolute Relative

Coagulopathy Ascites

Prothrombin time ≥4 seconds Infections in right pleural cavity

over control (INR > 1.6) Infection below right diaphragm

Platelets < 60,000/mm3

Prolonged bleeding time

Unavailability of blood

transfusion support

Suspected Echinococcal disease

Presumed hemangioma

Uncooperative patient

Figure 5-6 Prepare the set of needle biopsy, normal saline,

xylocaine, antiseptic and patients’ position.
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choice.  However, the cost of TJLB is still expensive

and it needs special technical support and experienced

clinicians.  Transjugular liver biopsy (TJLB) is also

considered an inferior biopsy for the aspect of tissue

adequacy.  Minor and major complication rates were

6.5% and 0.56%, respectively, and increased in chil-

dren, but not with additional passes.  In adults, mortal-

ity was 0.09% (hemorrhage 0.06%; ventricular arrhyth-

mia 0.03%).(7)  Bleeding is still the major complica-

tion in general patients.(8-10)  By histologic point of view,

an adequate liver biopsy specimen were also an im-

portant factor.  Recently the definition of adequate liver

specimen from biopsy is 20-25 mm in length and/or

containing more than 11 complete portal tracts.1 The

independent variables which associated with an ad-

equate histological diagnosis were the longer liver

specimen length (p <0001) and the lesser number of

fragmented liver tissue <2 (p <0.001).  Adequacy of

liver specimen may related to the technique of liver

biopsy used.  There was a study compared percutane-

ous liver biopsy (PLB) and transjugular liver biopsy

(TJLB) techniques and showed the different diagnos-

tic yield.  Using PLB techniques showed the mean size

± SD of liver specimens of 17.7 ± 5.8 mm in length

and the number of complete portal tracts was 7.5 ±

3.4.  While using TJLB techniques , the mean length ±

SD of liver biopsy was 13.5 ± 4.5 mm and the number

of complete portal tracts was 6.8 ± 2.3.(11)  Therefore,

the clinicians have to discuss with their patients for

the risks and benefits from these different techniques

and the limitation of histopathologic interpretation from

sampling errors and the chance of inadequate liver

specimens.  Selection the proper needle type in TJLB

is also important.  The cutting needles compose of the

cutting type and the aspiration needles.  Although there

were conflicting data related to their tissue diagnostic

yield, safety, and accuracy of both needles for diag-

nosing liver diseases, however the type of needle pref-

erence is based on its availability, personal experience,

and the clinical situation.  Up to present time, there is a

new automated device with a Tru-Cut-type needle for

TJLB which is designed to compared with the tradi-

tional needle in terms of efficacy and safety.  How-

ever, there was no significant differences were observed

in complication rates between both devices (7.14% vs.

10.7%; p = NS).  However, this new device showed a

higher diagnostic yield in the aspect of adequate ob-

taining of liver specimens.  It can get 15 complete por-

tal tracts and/or 25 mm in the length of liver speci-

mens which used at least three cores at each TJLB,

independent of the presence of cirrhosis.(12,13)

2. Mini-laparoscopic procedure for liver bi-

opsy    This is a new technique to reduce the severe

complications of percutaneous liver biopsy.  It showed

lower complication rate found only in 0.2% compared

to PLB which showed serious complications rate of

1.0-4.0% (p = 0.025)(14), however it costs a much higher

expenditure and it is inconvenient for general use.

Major complications from liver biopsy

In the aspects of risks, indicated patients for liver

biopsy can be classified into the low risk and the high

risk patients which have the different rate of compli-

cations.  The complication severity can classify into 2

major groups: the first one is mild complications which

define as the symptoms and signs that need hospital-

ization for few days.  For example, in case of mild

bleeding complication, it means a reduction of hemat-

ocrit value but there is no need to transfuse blood.  Sec-

ondly, the major or severe complications include the

life threatening condition or bleeding complication

which necessitated transfusion or surgery or resulted

in death.  Moreover, these informed data related to com-

plications rate in consent form should be based on the

true prevalence or incidence in their hospital or their

countries.  The major complications include the fol-

lowing:

1. Bleeding complications In Thailand, there

were 5 studies related to complications occurred from

liver biopsy during 1952-2003 and their number of

cases varied from 40 to 484 percutaneous liver biop-

sies which showed the total complication rate ranged

from 4.0-6.4%.  Major bleeding and / or bile peritoni-

tis was found in about 2.0-4.5% and death rate was

1.6% as shown in Table 1.(15-19)  This major complica-

tion seemed to be higher than in other centers such as

in Mayo Clinic which showed the mortality from fatal

hemorrhage after percutaneous liver biopsy in about

0.11%.(20)  And the mortality rate in United Kingdom

district general hospitals was 0.13-0.33%.(21)  However,

the trend of major complication was declined due to

the better step of care and more experienced

hepatologists.  The important risk factors correlated

with bleeding risks and deaths were a low platelet count

(≤70*109 /L), a prolonged prothrombin time (> 3 sec-

onds over control), or a prolonged activated partial

thromboplastin time (> 10 seconds over control). (15-17)

Moreover, the number of more than 3 times of liver
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biopsy in a patient was correlated with an increased

incidence of bleeding complications.(22)

To avoid these complications, ultrasound guid-

ance technique for liver biopsy was introduced since

1996 and confirmed the benefit of decreasing the ma-

jor complications rate, and also caused significantly

less biopsy pain.(23)  There was study related to the cost-

effectiveness of ultrasound-guided and showed that if

the marginal effectiveness expressed as the number of

major complications avoided was 1.2/100 liver biop-

sies, this technique was cost-effective and confirmed

even in children patients in 2003.(23,24)

The recovery time post liver biopsy is also the

issue discussed for the proper management.  There was

a study done in Florida, USA between February 1995

and June 2004 showed the reduction of recovery time

from 6 hours before 1997 to 1 hour in 2002 with com-

plication rate of 1.7%.  The majority of these compli-

cations found within 1 hour of the observation period

or within 1 day after discharge therefore outpatient liver

biopsy can be safely done in most cases.(25-27)  Delayed

bleeding occurs much less frequently but it has a higher

mortality as shown in a case report of delayed bleed-

ing intra-abdomen at 5 days post liver biopsy that

caused by a pseudoaneurysm of the hepatic artery.(28)

Another rare complication related to liver bi-

opsy and occurred lately was hemobilia which found 6

days post liver biopsy.  The incidence of hemobilia fol-

lowing percutaneous liver biopsy ranges between 0.05-

1%.(29)  Patients present with biliary pain, jaundice and

melena.  The serious biopsy-related bleeding events

from other center such as Germany was quite similar

to the data from USA in the same period , which found

in about 1.6%, while the minor bleeding complication

rate was 2.7%.(30)  From this study, they found the risk

factors to predict the high risk group of bleeding com-

plication and found in cases that suspected for myco-

bacterial infection (OR 24.0), pre-biopsy prophylactic

platelet transfusion (OR 9.9), acute liver failure (OR

9.1), heparin was given on the day of liver biopsy per-

formed (OR 8.7), advanced liver cirrhosis (OR 5.1),

treatment with corticosteroids (OR 3.5) or metamizole

(OR 2.8) and leukemia or lymphoma (OR 2.8) were

the high risk patients.(p ≤0.05).(30)  Delayed bleeding

(> 24 h after biopsy) was identified in 70% of the bleed-

ing events in this study.(30)  Treatment with arterial

embolization may rarely be required.

2. Bile peritonitis The clinical diagnosis for

this complication is not difficult because the clinician

must get aspiration of bile during liver biopsy.  This

was found in 0.5-0.9% of cases despite the standard

selection of indicated patients and exclude all of the

contraindications.(31)  However, the ultrasonography

guided percutaneous liver biopsy may be the impor-

tant tool to reduce the chance of puncture of the gall-

bladder.  Most of these patients had acute onset of

severe abdominal pain from bile peritonitis.(32)  The

management is to stabilized hemodynamic with ad-

equate analgesic treatment and antibiotics.  In some

reports, the conservative treatment may successfully

Table 2 Five studies related to complications occurred from liver biopsy during 1952-2003.

Viranuvatti V. Fuangpet Pongchairerks P. Thampanit- Treeprasertsuk S.

1952 Kiatisevi 1993 chawong P. 2003

1984 1999

Number of patients 40 100 97 484 52

Needle type - Vim-Silverman Tru-cut - Menghini

(Hepafix)

Ultrasound-guided no yes yes - yes

Overall complication 6% 0 5.1% 6.4% 4%

- Pain (severe) 2 - - - -

- Bile peritonitis 1 - - - 2%

- Fever - - 1% - -

- Transient - Hypotension - - - - 2%

- Bleeding - - 3% 4.5% -

- Hemobilia - - 1% - -

- Mortality rate 0 0 0 1.6% 0
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managed.(33)  Laparoscopy to manage bile peritonitis

after liver biopsy by suction and irrigation showed a

better result than conventional laparotomy.  Its advan-

tages were lower intraoperative risk, shorter recovery

time, and superior visualization of peritoneal con-

tents.(34)

3. Tumor seeding The prevalence rate of tu-

mor seeding was 1-5% (median = 2.29%) of liver bi-

opsy patients with the indication of suspicion of hepa-

tocellular carcinoma (HCC) or other neoplasms or post

radiofrequency ablation (RFA) of liver tumors.(35)  It

appears higher incidence with using diagnostic biopsy

compared to therapeutic percutaneous procedures such

as RFA.(35)  The risk factors for tumor seeding included

subcapsular lesion (OR = 11.57, p = 0.007), multiple

treatment sessions (OR = 2.0, p = 0.037), and multiple

electrode placements (OR = 1.4, p = 0.006).(36,37)  The

seeding appeared in average 267 days after the biopsy

(range, 116-619 days).(38)  The diagnosis was confirmed

by fine needle aspiration of the nodule or surgical speci-

men removal from needle tracts.(39)  These implants

were managed with wide surgical excision.  Data from

cases report showed that tumor seeding from HCC was

controlled successful by resection (2 from 5 patients).

This complication occurred lately but changed a

potentially curative disease into an untreatable situa-

tion therefore some experts suggested to use of fine

needle biopsy for HCC diagnosis instead of the stan-

dard size of needle.(40)

4. Minor Pain Using ultrasound-guided percu-

taneous liver biopsy performed with IV sedative drugs

such as Midazolam and/or fentanyl pre-medication is

a suggested prevention.(41)

Frequent ask questions and managements for

reduction the major complications

1. Is routine ultrasonography necessary post-

procedure? Using ultrasound scans to all patients

after liver biopsy or fine-needle aspiration (FNA) for

early detection for complications is an issue to reduce

severity of complication but there was a study per-

formed and showed complication rate 0.25% and this

one patient was asymptomatic.  Therefore, routine ul-

trasonography is not necessary after these techniques.
(42)

2. Is using CT guidance for liver biopsy proven

for complication reduction? CT guidance was 1.89

times more expensive than sonographic guidance.

Sensitivity analyses indicate that CT and sonographic

guidance costs would be equivalent if the success rate

with sonographic guidance was 39.8%.  However, the

US guidance was success in average rate higher than

60% therefore US guidance for liver biopsies is more

economical than CT guidance.(9)

3. Is videolaparoscopy helpful for a diagnos-

tic and therapeutic procedure for complication?

The new management for serious complications from

liver biopsy is using videolaparoscopy as a diagnostic

and therapeutic procedure.  Gama-Odrigues J and col-

leagues showed the good outcome of management for

hemobilia and bile peritonitis in two patients.(43)  Chole-

cystectomy and ligation of the right branch of the he-

patic artery were the major procedures for treating com-

plicated patient underwent videolaparoscopic tech-

nique.  Its advantages included low morbidity rates,

quick recovery, and good cosmetic result.  This new

technique should be considered to be an alternative

management of serious percutaneous liver biopsy com-

plications.

The step of care for liver biopsy-patients

In 1999, British Society of Gastroenterology

(BSG), together with the Royal College of Physicians

of London, set the standard guideline for methods of

liver biopsy in adults and summarized as follows:(44)

1. Selecting the proper patients with reasonable

indications and avoid liver biopsy in the contraindi-

cated patients.

2. All of the information related to liver biopsy

procedure must present in informed consent and in-

form to the patients with verbal and/or brochures

3. Discontinue aspirin 1 week prior to the pro-

cedure.  However, NSAIDs (Nonsteroidal anti-inflam-

matory drugs), Clopidrogrel, Warfarin are also suggest

to stopped 5-7 days prior to the liver biopsy date.  And,

there was an reported case of delayed bleeding (15

days) especially in the patient with an early reinstate-

ment of warfarin treatment after percutaneous liver

biopsy.(45)

4. The patient may be asked to fast an overnight

to empty stomach because the chance of sedative drugs

preprocedure may cause aspiration during the proce-

dure.

5. Prophylactic antibiotics should be given to pa-

tients with valvular heart disease or those at risk of

bacteremia.(44)

6. Liver biopsy procedure for selected proper

patients can be performed as an outpatient basis, fol-
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lowing the recommendations outlined by American

College of Physician practice guideline and British

Society of Gastroenterology.

7. The patient must be accompanied by a reli-

able person because sedation with midazolam usually

used for reduction their anxiety.

8. The patient should be informed for indication,

contraindications, alternatives, risks and benefits as-

sociated with liver biopsy.

9. Blood tests for safety evaluation including

prothrombin time and complete blood count, includ-

ing platelets and ultrasonography of the liver (within 4

weeks) are required preprocedure.

10. Ultrasound guidance technique for liver bi-

opsy was suggested and confirmed the benefit of de-

creasing the major complications rate.

11. In case of liver biopsy performed as an out-

patient basis, the patient should admit for clinical ob-

servation post-procedure for at least 6 hours.  How-

ever, there are increasing data confirm the safety of

observation post-procedure for only 1-2 hours.

12. The early recognition for these complications

was the highly suspicion for the clinical symptoms and

signs of complications and must tell the patients about

the onset of complications which usually occurred

within 24 hours or delay bleeding can occurred within

7 days.
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