
Remedy Publications LLC., | http://clinicsinoncology.com/

Clinics in Oncology

2019 | Volume 4 | Article 16681

Transjugular Liver Biopsy: What to do if there is an 
Unfavorable Cavo-Hepatic Angle?
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Abstract
Introduction: The lack of catheterization of the hepatic vein is the leading cause of failure of 
transjugular liver biopsy. Indeed, in some situations and following anatomical changes, the cavo-
hepatic angle becomes too high, not favorable to the access of the needle, making the biopsy difficult 
or impossible.

Several techniques have been described to overcome this difficulty; the purpose of this work is 
to show the interest of manual modification of the distal curvature of the metal cannula and its 
adaptation to the cavo-hepatic angle of the patient.

Materials and Methods: In 28 patients with chronic liver disease who were candidates for 
transjugular liver biopsy, the cavo-hepatic angle was measured systematically. A semi-automatic 
needle (18 gauges Quick-core set) with a rigid cannula with a 30° preformed distal end was used. 
The cavo-hepatic angle was estimated by tracing, on a digitized plate, a tangent to the dorsal spine, 
and that of the catheter in the hepatic position. When this angle was not favorable to the passage of 
the metal cannula, the distal end of the metal cannula was manually modified and adapted to the 
cavo-hepatic angle of the patient.

We analyzed the values, the situations that can modify the cavo-hepatic angle and the methods used 
to facilitate the passage in the hepatic vein.

Results: The cavo-hepatic angle averaged 48.2° (30° to 72°). In 32 patients (84.2%), he was less 
favorable at 60°. In 5 patients (18.5%), this angle was high, estimated on average at 68.1° (62° to 72°) 
unfavorable, it constituted an anatomical obstacle to the access of the metal cannula in the hepatic 
vein right. It was hypotrophic cirrhosis in 4 cases (66.6%) and ascites displacing the diaphragm 
upwards in 2 cases (33.3%).

After failures of two attempts of its establishment at the hepatic level, the cannula was manually 
modified, accentuating its curvature to form a new angle measuring on average 50°. The biopsy was 
successfully performed in 4 cases.

A failure was due to the impossibility of accessing the right hepatic vein despite the technical 
modification, in a cirrhotic patient with significant hepatic atrophy having a cavo-hepatic angle at 
72°.

Liver tissue samples were obtained with 2 passages. The average length of the fragments was 
13.5 mm (5 mm to 20 mm). A histological diagnosis was made in 20 cases (76.9%). Two minor 
complications were identified: spontaneously resolving supraventricular tachycardia related to the 
passage of the metallic guidewire in the right atrium, and bleeding at the cervical puncture site. No 
major complications have occurred.

Conclusion: The manual modification of the distal curvature of the semi-automatic needles and its 
adaptation to the cavo-hepatic angle of the patient makes it possible to access the liver with greater 
ease and safety and to reduce the failures of the hepatic biopsy by transjugular.
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Introduction
Transjugular Liver Biopsy (BHTJ) is a method for taking a liver 

sample without crossing the hepatic capsule and peritoneum and is 
an alternative to transcutaneous liver biopsy in patients at high risk 
of bleeding [1].

The technique was described by Dotter [2] in 1964 and applied in 
humans in 1967 or several series using aspiration needles have been 
published [2-7].

In Algeria, the first transjugular biopsies were performed with 
aspiration needles in 2002, in a series of 50 patients [8]. In recent 
years, aspirating Ross needles have been replaced by semi-automatic 
needles (Set Quick-core biopsy). These have the advantage, the ease 
of use, the safety and the better quality of the samples obtained [9-
13]. However, their cannula metal is thicker with standard preformed 
angulation of 30° [14,15].

The lack of catheterization of the hepatic vein is the first cause 
of failure of transjugular liver biopsy [16,17]. Indeed, the cavo-hep-
hepatic angle formed by the right hepatic vein and the vein. The lower 
cellar is variable; when it is too high it constitutes an anatomical 
obstacle and becomes unfavorable to the access of the metal cannula 
[17].

Several techniques have been described to overcome this difficulty, 
the purpose of this work is to show the interest of measuring the cavo-
hepatic angle, to analyze the factors that can modify it as well as the 
contribution of manual modification of the radius of curvature of the 
rigid cannula and its adaptation to the patient's ACSH.

Materials and Methods
Prospective recruitment study in a population at high risk of 

hemorrhage, including 28 patients with chronic liver disease and 
candidates for transjugular liver biopsy. The study group consisted 
of (16 men and 12 women, whose average age was 38 years (17-70).

The procedure was performed using a biopsy device, including a 
rigid cannula whose distal angulation is preformed at 30° and a 60 cm 
long, semi-automated Quick core needle of 18 gauges with a 20 min 
sampling slot (Figure 1).

The right internal jugular vein is punctured under ultrasound 
guidance thanks to a dedicated 7.5 MHz probe, followed by the 
introduction of an introducer fitted with an anti-reflux valve which 
limits bleeding during the procedure (Figure 2a,2b).

Liver biopsy is performed via the right hepatic vein, which is 
catheterized according to the Seldinger technique, by introducing 
a 0.035I hydrophilic guide in a 5F multipurpose catheter making 
progress all the up to VSHD under electrocardiographic monitoring 
and under intermittent fluoroscopic control (Figure 3a).

A hepatic vascular opacification is performed systematically to 
verify the correct position of the catheter and estimer sur a digitized 
image in frontal incidence value of the Cavo-Hepatic-Hepatic Angle 
(ACSH). This is formed by the tangent of the thoracic spine and that 
of a catheter in the hepatic position (Figure 3b).

The metal cannula is slipped on the guide and positioned in the 
vein above right hepatic (Figure 4a,4b).

When the ACSH is too high, the metal-rigid and inflexible cannula 
may be difficult to push up to the hepatic vein. In this situation and 

after failure of two attempts, the rigid cannula is withdrawn and the 
capillary curve is then uniformly relieved, according to the ACSH 
(Figure 5).

With the rigid cannula in place, the armed needle is then 
introduced to the hepatic parenchyma, allowing hepatic biopsy with 
safety in one or more passages. The macroscopic quality of the biopsy 
was judged on length and fragmentation, and then placed in the 
fixation fluid.

At the end of the procedure, opacification is performed to check 

Figure 1: Semi-automatic system (Set Quick-core) for access and 
transjugular liver biopsy.

Figure 2: Adaptation of the patient's ACSH equipment to facilitate hepatic 
access. A) ACSH normal does not require modification of the cannula. B) 
ACSH not favorable 72° and adaptation of the distal curvature of the cannula.

Figure 3: Chinstrap. A) Puncture of the internal jugular vein under ultrasound 
tracing. B) Setlet with valve set up at the right internal jugular vein.

Figure 4: Hepatic fragment obtained with a Tru-cut needle. A) Liver samples 
in fixation fluid. B) Non-fragmented 2 cm liver biopsy. HES low magnification 
staining.
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the absence of break-in of the capsule, liver access and Désilets are then 
removed, with implementation of compression bandage. Le patient 
remains in lying position during 6 h with regular hemodynamic 
monitoring.

Results
The transvenous route was indicated for coagulation disorders 

(TP<50% and/or platelet count <60000/mm) in 53.5% of cases 
(n=15), of which two had associated ascites. Other indications were 
hemodialysis in 25% of cases (n=7), massive ascites isolated in 10.7% 
(n=3), suspicion of cardiac liver in 7.1% (n=2) and liver amyloidosis 
in 3.5% of cases (n=1).

Puncture of the right internal jugular vein was successfully 
performed in 96.4% (n=27).

The hepatic catheterization concerned only the right hepatic vein.

The mean angle between the inferior vena cava and the hepatic 
vein was 48.2° (30° to 72°).

The value of ACSH varied according to the etiology, it was higher, 
in 3 cirrhotic patients with significant fibrosis ACSH=70.3° (69° to 
72°) and in 2 patients with abundant ascites ACSH=66°.

We classified ACSH values into 6 increasing categories and 
estimated the difficulties of catheterization of the hepatic vein, 
requiring the modification of the curvature of the rigid cannula for 
each category of angle (Table 1).

Rigid cannula placement in the hepatic vein was more difficult 
when ACSH exceeded 60°, which involved five patients (18.5%) for 
whom ACSH was negative averaged 68.2°. (62° to 72°) (Table 2).

In these cases, the angulation of the cannula was manually altered 
in a harmonious way, increasing its radius of curvature proportionally 
to the calculated CADS, with successful placement in 15.3% (n=4 
cases).

We counted two failures of the transjugular liver biopsy: one 
attributed to the impossibility of puncture of the right internal jugular 
vein and the second related to the failure of the introduction of the 
metal cannula at the VSHD level.

The average number of passages was 2 per procedure (1-
3). Biopsies were considered fragmented in 8 patients, which 
represented a fragmentation rate of 30.7%. The average length of 
samples per pass before fixation was 13 mm (5 mm to 20 mm). The 
anatomopathological analysis determined the number of spaces gates 
on 22 samples (84.6%), it varied from 3 to 9 spaces gates with an 
average of 6.5 spaces gates. In 4 cases (15.3%), this criterion was not 
specified because of a fragmentation with excessive fibrosis in 3 cases 

and infiltration by neoplastic cells in one case.

A histological diagnosis was determined in 20 cases (76.9%): 
carcinoma metastasis (1 case), autoimmune hepatitis (5 cases), 
primary biliary cirrhosis (2 cases), amyloidosis (1 case), chronic 
viral hepatitis with fibrosis extensive (5 cases), heart liver (2 cases), 
steatohepatitis (2 cases), Gaucher disease (1 case) and normal liver 
(1 case).

Two minor complications were identified: the first spontaneously 
resolving supraventricular tachycardia related to the passage of 
the metallic guidewire in the right atrium, and the second related 
to bleeding at the cervical puncture site in a patient with severe 
thrombocytopenia. No major complications have occurred.

Discussion
The development of semi-automatic needles and ultrasound 

guidance for VJI puncture has significantly improved the safety and 
efficacy of BHTJ [12-15,17,18].

However, the rigid and inflexible nature of the cannula of the 
hepatic access set makes it more difficult to pass through the ACSH 
and is the main cause of technical failure, reported in 43% of cases 
[9,14,17].

In fact, in a normal adult subject, the right hepatic vein forms 
an angle of 60° on average with the main axis of the vena cava. This 
angulation may be more important and constitute an anatomical 
obstacle in the case of atrophic liver, abundant ascites pushing up the 
liver and the diaphragm upwards, paralysis of the right diaphragmatic 
dome or in front of certain malformative vascular anomalies [9-
12,19,20].

Figure 5: High hepatic access and biopsy with a semi-automatic needle. A) Catheterization of the right hepatic vein. B) High hepatic venography. Vs. (C) Biopsy 
needle in the hepatic parenchyma.

ACSH
Patients N=27 Modification N=5 Pas de modification N=22

ACSH=48.2° ACSH =68.1% ACSH<60°

30-39° 8 0 8

40-49° 9 0 9

50-59° 5 0 5

60-69° 2 2 -

>70° 3 3 -

Table 1: Indication of the hepatic access set modification according to the cavo-
hepatic angle.

Over-hepatic catheterization Patient ayant un ACSH >60° (N=5)

Succès 4

Echec 1

Table 2: Success and technical failure after manual adaptation of the cannula 
in 6 cases.
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The failure of transjugular liver biopsy is then due to the 
impossibility of setting up or maintaining a rigid cannula while these 
veins can be catheterized with a flexible probe.

In our work, we estimated the value of this angle during the 
procedure. The mean value was 48.2°; this angle was high in four 
patients with liver fibrosis and two patients with abundant ascites.

In situations where cavo-hepatic angle is important, several 
methods can be used to facilitate the passage of the rigid metal 
cannula; the simplest is to ask the patient to take a deep breath to 
decrease the ACSH. However, this method requires the cooperation 
of the patient and the expected decrease in blood flow is limited to 
a few degrees [14,17,20]. The second method is to use a very rigid 
guide, allowing to vary the cavo-sus-hepatic angle, in order to cross 
it; however, this traumatic and unphysiological maneuver can lead 
to significant liver mobilization, which causes severe pain in patients 
and instability of the needle [12,20].

The third method consists in manually modifying the radius of 
curvature of the metal cannula of the hepatic access set; indeed, the 
angle preformed by the manufacturer is 30°, adapted to a normal 
anatomy of the ACSH, but not adapted to anatomical modifications 
[14].

Chevalier et al. [14], reported in a prospective study the interest 
of manual modification of the curvature of semiautomatic needles in 
case of non-favorable ACSH, indeed the duration of the realization 
of the procedure was relatively longer; but in these cases, there is 
often associated liver fibrosis and fragmentation of the biopsy core 
requiring multiple passes, however, modification of the cannula radius 
of curvature facilitates the catheterization of the adverse ACSHs, 
with a reduction in procedure of at least 10 min and consequently 
a reduction of the irradiation dose, by bringing to the procedures 
without modifications concerning these same angulations.

The success rate obtained with the semi-automatic system varies 
from 91% to 100% in the different series of the literature [9,17,21-24], 
in our study it was 92.8%. In order to easily access the liver and to 
limit technical failures, we voluntarily modified the angulation and 
the radius of curvature of the metal cannula of the hepatic access 
set in 6 patients (%) with a high ACSH. This modification was done 
manually to obtain a new curvature that can adapt to the angle of the 
patient, which allowed us to avoid 5 catheter failures.

Difficulty in puncturing IJV is the second leading cause of 
reported failure (26.8%); according to Soyer [11], this failure rate can 
be divided by four with ultrasound guidance [11,17,25]. In our series 
the jugular access was facilitated by the systematic use of ultrasound, 
a failure occurred in a dialysis patient, having had a central dialysis 
catheter with periorgular fibrous changes.

The majority of the complications described in the literature are 
minor in 6.5% [9,17,18,25-28]. Local cervical complications such as 
hematoma (0.6%), accidental carotid puncture and pneumothorax 
have become less common with ultrasound guidance because the 
needle can be followed until it enters the vein [11,17]. None of these 
complications occurred in our series through the systematic use of 
ultrasound. Bleeding at the point of cervical puncture is confined to 
major coagulation disorders as was the case in one of our patients 
with severe thrombocytopenia [9,17,28]. Major complications are 
rare (0.6%); the most serious are ventricular arrhythmia (0.04%) and 
hemoperitoneum secondary to perforation of the Glisson capsule 

(0.2%) [28-30] this has been searched systematically.

Conclusion
Manual modification of the distal curvature of the semi-automatic 

needles and its adaptation to the cavo-hepatic angle of the patient 
makes it possible to access the liver with greater ease and safety, and 
to reduce the failures of the liver biopsy by transjugular way.
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