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Liver biopsy is considered the gold standard for the
evaluation of acute and chronic liver disorders. Liver biopsy
provides information regarding diagnosis, disease progres-
sion, and response to therapy in patients with chronic liver
diseases. Paul Elrich first described liver biopsy in 1883, and
since then, several approaches have been developed to sam-
ple the liver parenchyma including open surgical, percutane-
ous in either a blind or image-guided (ultrasound [US] or

computed tomography [CT]) fashion, laparoscopic, and trans-
jugular. Transjugular liver biopsy (TJLB) was described by
Dotter in 1964 in an experimental model1 and clinically
performed for the first time by Hanafee in 1967.2

TJLB consists of obtaining liver tissue through a rigid
cannula introduced into one of the hepatic veins typically
using jugular venous access. This approach reduces the risk of
hemorrhage after biopsy because the bleeding resulting from
the biopsy needlewill drain into the hepatic veins. In the past,
the specimens obtained by a transjugular approach were
considered suboptimal compared with the samples obtained
with percutaneous needles because they were smaller and
more fragmented. However, with the development of auto-
matic cutting-type Tru-cut needles and the improvement of
the device systems,3,4 the quality of the TJLB specimens has
improved so much that the samples obtained by this method
are comparable with those obtained with percutaneous
technique.5–7

TJLB was initially indicated for patients who had a contra-
indication to percutaneous biopsy such as those with a
coagulopathy or congenital clotting disorders,8,9 ascites,10,11
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Abstract Liver biopsy is considered the gold standard for the evaluation of acute and chronic liver
disorders. Transjugular liver biopsy (TJLB) was described by Dotter in 1964 and clinically
performed for the first time by Hanafee in 1967. TJLB consists of obtaining liver tissue
through a rigid cannula introduced into one of the hepatic veins, typically using jugular
venous access. The quality of the TJLB specimens has improved so much that the
samples obtained by this method are comparable with those obtained with the
percutaneous technique. TJLB is indicated for patients with coagulopathy, ascites,
peliosis hepatis, morbid obesity, liver transplant, or in patients undergoing a trans-
jugular intrahepatic portosystemic shunt procedure. The technical success rate for a
TJLB procedure ranges from 87 to 97%. Sample fragmentation has been reported in 14
to 25% of the TJLB samples. The complication rates are low and range between 1.3% and
6.5%. The purpose of this article is to provide a review of the fundamental aspects of the
TJLB procedure, including technique, indications, contraindications, results, and
complications.
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acute liver failure,12 large amount of adipose tissue,13 and
patients after liver transplantation. The clinical role of TJLB
has expanded due to the possibility of performing hemody-
namic evaluation of the hepatic and portal venous systems,14

which provides useful information and may guide therapy in
patients with portal hypertension.

This article reviews the fundamental aspects of the TJLB
procedure, including technique, indications, contraindica-
tions, results, and complications.

Indications

TJLB is indicated for patients with diffuse liver disease who
need a biopsy and have a either a contraindication to percu-
taneous biopsy or require hemodynamic evaluation as part of
their diagnosticworkup. One of themost common indications
for TJLB is a coagulation disorder.15 The degree of coagulop-
athy at which percutaneous biopsy is contraindicated varies
in each institution. In general, it is advisable not to perform a
percutaneous biopsy if the international normalized ratio
(INR) is>1.5 or the platelet count is<50,000 � 109/L.16Other
common indications include the presence of ascites, peliosis
hepatis, morbid obesity, liver transplant, patients in whom a
percutaneous biopsy has failed, or in patients undergoing a
transjugular intrahepatic portosystemic shunt procedure.

Contraindications

There are no specific contraindications to perform a TJLB.
Abnormal coagulation is not a contraindication, but attempts
should be made to correct coagulation derangements before
proceeding. The Society of Interventional Radiology (SIR)
guidelines establish that additional blood products should
be administered if the INR is >2.5 times the control and the
platelet count is <50,000. At our institution, correction of
coagulopathy is corrected if the platelet count is
<10,000 � 109/L or the INR is >3.5. Other relative contra-
indications to TJLB include lack of suitable venous access and
biopsy of a focal lesion. In general, TJLB is not indicated as a
diagnostic method for focal liver lesions; however, in some
cases, a combination of transjugular and US-guided techni-
quesmay be used to sample focal liver lesions in patients who
are at high risk of bleeding and have the lesion in the vicinity
of one of the hepatic veins.

Material

The material required for a TJLB should be available in any
interventional angiography suite. It includes portable US unit
with linear array probe for vascular access, multiplanar
fluoroscopy unit, venous access set, 9F × 35-cm vascular
sheath, 0.035-inch × 180-cm Bentson guidewire (Cook Medi-
cal, Bloomington, IN), 0.035-inch × 180-cm Rosenwire (Cook)
or Amplatz superstiff wire (Boston Scientific, Natick, MA),
biopsy kit system (the LABS-100 or LABS-200 set [Cook] or
the TLAB system by Dextera Surgical [Franklin, IN] may be
used). ►Table 1 shows the basic characteristics of these
needle systems. These specific biopsy two sets are approved
by the Food and Drug Administration for this purpose. Both
sets contain the followingmaterials: a 7F × 49-cm sheath over
angled metal sheath stiffener, 5F multipurpose catheter for
hepatic vein catheterization, 8F dilator, and the biopsy
needle.

Patient Preparation
TJLB is usually performed as an outpatient elective procedure.
The procedure is sometimes performed on inpatients and,
occasionally, in patients with fulminant liver failure. In the
latter instance, the procedure is performed on an emergency
basis. Fasting for 6 hours before the procedure is recom-
mended because most patients require conscious sedation.
Informed consent is obtained following the SIR guidelines. All
patients are evaluated for possible contrast allergy; patients
with moderate reactions can be premedicated using stan-
dardized guidelines.17 Carbon dioxide is used at our institu-
tion in patients with a history of severe contrast allergy or
patients with elevated serum creatinine. As mentioned pre-
viously, coagulopathy is not a contraindication to TJLB; how-
ever, in cases of severe coagulopathy (variably defined),
correction of the coagulation factors is recommended.

Transjugular Biopsy Technique
Venous access is obtained under real-time (US) guidance
using a micropuncture access needle set (Cook) (►Fig. 1).
Once venous access is obtained, a 9F, 35-cm vascular sheath is
advanced into the inferior vena cava. At this point, pressures
in the inferior vena cava and right atrium may be performed
(►Fig. 2A, 2B). Then a 5F multipurpose catheter is used to
perform selective catheterization of the right or middle

Table 1 Characteristics of the Approved Transjugular Liver Biopsies Sets Approved by the Food and Drug Administration

LABS-100 or 200� TLAB-Dextera��

Stiff cannula/sheath 7F 7F

Needle Quick-Core Flexcore

18 or 19 gauge 18 or 19 gauge

Needle trocar length 60 cm 68 cm

Needle notch 15 mm 15 mm

Needle throw length 20 mm 20 mm

*Cook Medical, Inc., Bloomington, IN.
**Dextera Surgical, Franklin, IN.
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hepatic vein (►Figs. 3A, 3B, and 4A). If the entry angle to the
hepatic veins is too acute, an alternative reverse curve
catheter (such as Launcher coronary guiding catheter [Med-
tronic, Minneapolis, MN] can be used to obtain access into the
hepatic veins (►Fig. 4B). Once successful access is obtained
into the hepatic vein, a hepatic venogram is performed to
determine the patency of the selected vein. The diagnostic
catheter is then exchanged for an occlusion balloon (Cook),
which is placed within the hepatic vein in its midportion
(►Fig. 5A). The balloon is carefully inflated with 1 to 3 mL of
diluted contrast or air, followed by a gentle injection of a small
amount of contrast to ensure adequate wedge position
(►Fig. 5B). Next, wedge hepatic venous pressure (WHVP)
and free hepatic venous pressure are obtained. We strongly
recommend the use of an occlusion balloon for accurate
pressuremeasurements. Previous studies have demonstrated
that WHVP measurement with the use of an occlusion-
balloon catheter is an accurate indirect method to measure
the degree of portal pressure for most of the patients with

Figure 1 Ultrasound-guided access. Ultrasound image shows the tip
of the needle within a patent jugular vein.

Figure 3 Hepatic vein catheterization. (A) Anteroposterior projection
(AP) digital subtraction venogram demonstrates a patent right hepatic
vein. (B) AP digital subtraction venogram demonstrates a patent
middle hepatic vein. Note the more central and caudal course of this
vein.

Figure 4 Catheterization techniques. (A) Anteroposterior (AP) digital
subtraction image demonstrates use of the multipurpose catheter to
perform catheterization of the middle hepatic vein. (B) AP digital
subtraction venogram demonstrates the use of a reverse curve
catheter (Launcher) to gain access in a middle hepatic vein. Cathe-
terization of this vein had been attempted with a multipurpose
catheter but had failed.

Figure 5 Wedge position using an occlusion balloon. (A) Antero-
posterior (AP) spot film demonstrates the occlusion-balloon catheter
inflated with a small amount of air. The catheter is positioned in a
peripheral location within the hepatic vein. (B) AP spot film obtained
during injection of a small amount of contrast with the occlusion
balloon inflated with a small amount of air. Note opacification of the
peripheral hepatic vein branches. No contrast leak is noted around the
balloon, indicating a good wedge position.

Figure 2 Pressure measurement. (A) Image shows the 9F sheath with
radiopaque tip in the infrahepatic inferior vena cava (IVC). Mean
venous pressures are measured at this site. (B) Image demonstrates
the sheath withdrawn to the right atrium. Mean pressures are mea-
sured in this location.
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cirrhosis, and that it is superior to WHVP measurement with
the use of an end-hole diagnostic catheter.18 Recording the
pressure tracings and measurements is strongly recom-
mended for reference (►Fig. 6).

After pressure measurements are properly obtained, the
occlusion balloon is removed over awire, and the TJLB guiding
cannula is advanced over the wire distally into the selected
hepatic vein (►Fig. 7). If the entry angle is favorable, a Rosen
wire (Cook) should have enough stiffness to advance the
cannula without any problems, and the tight 1.5-mm “J”
curve on the Rosen wire precludes inadvertent selection of
side branches. However, in some cases when the angle of
entry of the hepatic vein is too acute, the use of a stiffer wire
such as an Amplatz superstiff wire (Boston Scientific) is
necessary to provide enough support to advance the cannula.
The liver samples should be obtained using an automatic
cutting-type Tru-cut TJLB needle system (►Fig. 8A, 8B). A
minimumof three samples should be obtained per procedure.
Ideally, two samples should be obtained from the peripheral
aspect of the liver and two samples from a more central
position (►Fig. 9A–C). This allows the pathologist to obtain an
overview of the status of the liver in different anatomical
areas. Standish et al have emphasized the importance of

Figure 6 Tracing during pressure measurements. The image demonstrates hemodynamic tracings obtained during pressure measurements
during a transjugular liver biopsy (TJLB) procedure. (right atrium [RA], 4 mm Hg; inferior vena cava {IVC], 10 mm Hg; free hepatic vein [FHV],
8 mm Hg; wedge hepatic vein [WHV], 17 mm Hg). In this case, the hepatic vein gradient is 9 mm Hg (WHV pressure–FHV pressure), indicating
moderate portal hypertension.

Figure 7 Placement of the guiding cannula. Anteroposterior (AP) spot
film demonstrates the rigid cannula within the 9F sheath, placed into
the hepatic vein. This is a good position to obtain a sample.
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submitting multiple liver specimens to improve the diagnos-
tic and prognostic yield of liver biopsies.19 Previous studies
support the concept that a TJLB can yield sufficient informa-
tion if at least three individual nonfragmented specimens are
submitted for evaluation.19–21 The mean duration of the
procedure is typically 40 minutes, the reported average
fluoroscopy time is 4 to 6 minutes, and the radiation dose
ranges from 0.5 to 1 mSv.

Handling of Liver Specimens
The liver tissue obtained during the TJLB should be handled
very carefully to avoid sample fragmentation during tissue
transfers. A useful maneuver is to place the needle within the
formalin cup or small amount of saline and allow the tissue to
“float” into the fluid.

Postbiopsy Patient Care
The sitting or semirecumbent position is ideal for postpro-
cedure recovery to prevent complications at the puncture
site. Patients are usually in a recovery area for 2 hours.
Attention is focused on vital signs and abdominal pain.
Usually patients who have undergone a TJLB report a dull
mild aching in the right upper quadrant or right shoulder.
Severe abdominal pain after a TJLB is abnormal and should
prompt further workup to search for a postprocedural com-
plication. At our institution, patients with severe abdominal
pain immediately after TJLB undergo a noncontrast CT scan to
assess for subcapsular or intraperitoneal hemorrhage.

Results

The reported technical success rate for a TJLB procedure
ranges from 87 to 97%.22,23 The most common cause for
technical failure is the inability to catheterize a suitable

Figure 8 Transjugular liver biopsy (TJLB) needle systems. (A) Photograph demonstrates the components of the set by Dextera. The set includes
four tissue-retrieving sticks (left) that assist in retrieving the sample from the needle, decreasing the risk of fragmentation. (B) Photograph
demonstrates the LABORATORIES-200 set by Cook. See Table 1 for details on the components of the sets.

Figure 9 Central and peripheral location of biopsy needle.
(A) Anteroposterior (AP) spot film demonstrates the guiding cannula in
a peripheral location to obtain a core sample. (B) AP spot film
demonstrates the guiding cannula in a more central location to obtain
a core sample. (C) AP spot film obtained during biopsy demonstrates
the needle within the liver parenchyma. The position of the guiding
cannula in this case is central.
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hepatic vein. This is more often encountered in patients with
a liver transplant where the normal anatomy is distorted and
the weight of the unattached liver can rotate the drainage
vasculature. Lack of transvenous access is another reason for
technical failure; however, the use of alternative accesses
such as the left internal jugular,24 external jugular,25 subcla-
vian, or even femoral26 vein is a possibility andmay solve this
issue.

A liver specimen of 15 mm in length containing 6 to 10
complete portal tracts is regarded sufficient for the histologi-
cal diagnosis of diffuse liver disease.10,27 This standard is
achieved during TJLB in 89 to 96% of cases.4,21 The minimum
requirement for a sample to be useful for grading and staging
in chronic hepatitis is to obtain a specimen of 20 mm length
and 11 complete portal tracts.4 Data previously reported by
Behrens et al demonstrated that it is possible to obtain a total
sample of 28 to 29 mm in length containing a mean of 10 to
12 complete portal tracts during a TJLB. It is important to
emphasize the fact that to obtain such samples, it is necessary
to provide at least three good tissue specimens to the
pathologist.4 Sample fragmentation rate is another parameter
evaluated in the literature. This is most often seen in cirrhotic
patients and has been reported in 14 to 25% of the TJLB
samples. Fragmentation of the sample may interfere with the
diagnostic quality of the specimen.

Complications

The complication rates are low and range between 1.3% and
6.5%.13 Most complications are minor and related to bleeding
at the puncture site or abdominal pain related to the presence
of a small hematoma distending the liver capsule. Major
complications by the published SIR standards have been
reported in 0.6% of patients.13 The reported mortality rate
is <0.1% for adults and 0.1% for children. Mortality may be
related to hemorrhage from an extracapsular liver puncture,
capsular perforation after a wedge injection (►Figs. 10A–D

and 11), perforation of the hepatic artery, or ventricular
dysrhythmia. Other complications include hemobilia and
pseudoaneurysm. In general, reports in the literature agree
that complication rates are lower during TJLBwhen compared
with the percutaneous or mini-laparoscopy approach.28

Conclusion

Liver biopsy is still the gold standard for the evaluation of
chronic liver disease. The transjugular method to obtain liver
tissue has not been accepted as a standard of care, and many
clinicians still believe that percutaneous liver biopsy is the
best method to obtain enough liver tissue for diagnostic and
staging purposes. However, there are enough data to support
the utility of TJLB as a safe procedure through which liver
samples of diagnostic and staging quality can be obtained. In
this regard, it is important to emphasize the following factors:
Operator skill is essential for an optimal result; the procedure
has to be performed with careful technique and should only
be performed by physicians with certified training in endo-
vascular techniques; and the use of state-of-the-art cutting-

type Tru-cut needles to obtain the specimens is essential.
Multiple papers have criticized the transjugular method,
arguing that the specimens obtained were suboptimal for
the evaluation of chronic liver diseases. In this regard, it is
very important to emphasize the fact that TJLB procedures
were performed in the past using aspiration techniques and

Figure 10 Capsular perforation during carbon dioxide (CO2) wedge
injection. (A) A 5F multipurpose catheter is visualized in a distal
location within the hepatic vein. (B) A small amount of CO2 was
injected through the catheter. Extravasation forming a relatively oval
white shadow lateral to the catheter is immediately identified. (C) Faint
opacification of the hepatic vein and reflux into the portal vein is
identified. The oval area of extravasation has increased in size. (D) Late
frame shows dissipation of CO2 into low mesenteric vein branches and
further extravasation of CO2.

Figure 11 Computed tomography (CT) scan after carbon dioxide
(CO2) wedge injection and capsular perforation. Axial image obtained
during a contrast-enhanced CT scan of the liver of the patient shown in
Figure 10 demonstrates a large subcapsular hematoma lateral to the
right edge of the liver. The patient was sent to the intensive care unit
for observation.
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that this technique truly interferes with the quality of the
specimen. Specimens should be handled with care to avoid
fragmentation. Finally, measurement and monitoring of por-
tal pressure and the portal perfusion pressure gradient has
become an important diagnostic and prognostic tool that
should be used in daily clinical practice.
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