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Introduction

Obstructive jaundice is a common consequence of biliary 
stenosis, the reason of biliary stenosis has a complex 
pathogenesis. Laboratory evidence and imaging are 
inadequate to determine whether biliary stenosis is benign 

or malignant; thus, subsequent treatment is often unguided. 
Early lesions are small, and it is difficult to conduct 
histopathological examinations using direct percutaneous 
puncture. 

Percutaneous transhepatic cholangiobiopsy (PTCB) 
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Background: The present study aimed to compare the clinical results and pathological diagnostic quality 
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February 2018 and May 2019 were retrospectively assessed. BFs were compared in terms of their sample 
quality, diagnostic accuracy, sensitivity, specificity, number of passes, and complication rate.
Results: All 57 patients underwent the procedure successfully and the technical success rate was 100%. 
The 6.0- and 4.5-mm BFs demonstrated a diagnostic accuracy of 80% (24/30) and 85% (23/27), respectively 
(P=0.733), and a sensitivity of 78% (22/28) and 86% (22/26), respectively (P=0.729). The specificity of both 
the 6.0- and 4.5-mm BFs was 100%. The complication rate was 10% (3/30) with the 6.0-mm BFs and 19% 
(5/27) with the 4.5-mm BFs (P=0.456). The mean number of biopsies was 2.9±0.6 with the 6.0-mm BFs 
compared with 3.6±1.0 with the 4.5-mm BFs (P<0.001). The 6.0-mm BFs provided a larger biopsy size and a 
less crushed specimen compared with the 4.5-mm BFs. The overall tissue scores were 5.2±0.8 with 6.0-mm 
BFs and 4.5±1.0 with 4.5-mm BFs (P=0.012). 
Conclusions: There was no statistically significant difference in the clinical results between the 2 BFs in 
the context of percutaneous transhepatic cholangiobiopsy. Superior samples were obtained using the 6.0-mm 
BFs, with a fewer number of passes. The complication rate did not increase compared with the 4.5-mm BFs.
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is simple to perform, minimally invasive, and is deemed 
an accurate and reliable new method for bile duct 
histopathological diagnosis in clinical practice (1-3). A 
series of studies have compared biopsy forceps (BFs) in 
the context of digestive tract endoscopy. It is now accepted 
that larger cups provide larger biopsies (4-6). However, 
the biliary duct is different from the digestive tract. Larger 
cups require a larger transhepatic tract, which may increase 
the complication rate. It is currently not certain how small 
BFs influence complication rates and sample quality, and. 
to the best of our knowledge, no studies have investigated 
this issue. In this study, we aimed to compare clinical and 
pathological results using 2 different sizes of BFs in the 
context of biliary stenosis.

Methods

Patients 

The study was conducted in accordance with the tenets 
of the Declaration of Helsinki (as revised in 2013) and 
was approved by the ethics committee of our hospital. 
All patients provided written informed consent for the 
interventional procedure. Patients referred for percutaneous 
transhepatic cholangiodrainage (PTCD) to treat obstructive 
jaundice between February 2018 and May 2019 were 
retrospectively reviewed. Suspected malignant obstruction 
was the main indication for biopsy. A total of 57 patients 
were included in the study; patient characteristics are shown 
in Table 1. Every patient underwent computed tomography 
(CT) or magnetic resonance imaging (MRI) prior to biopsy, 

and then underwent PTCB with either a 6.0-mm (n=30) 
or 4.5-mm (n=27) BFs being used. All procedures were 
performed by 2 experienced interventional radiologists with 
at least 5 years of clinical experience. All biopsy specimens 
were examined using histology techniques, and the results 
were evaluated by an experienced pathologist. 

All patients received a pathological diagnosis obtained 
through PTCB. When pathological and clinical diagnoses 
were consistent, the pathological findings were considered 
positive. If no tumor was identified by pathological analysis 
but imaging and clinical evidence supported a tumor 
diagnosis, the pathological findings were considered 
negative. Each patient’s diagnosis was determined by 2 
senior interventional radiologists (RJZ and XWH) with 25 
and 35 years of experience, respectively, via consultation of 
imaging, laboratory, prognostic, and follow-up data.

Biopsy forceps

The 2 BFs were manufactured by Micro-Tech (Nanjing, 
China). Both BFs are disposable. The BFs comprise a 
fenestrated cup without a needle and an oval cup with a 
smooth edge. All BFs had sheath-coated shafts designed 
for smooth insertion. The 2 BFs differed in their caliper 
diameter (6.0 vs. 4.5 mm), and were designed for 2.8-mm 
and 2.0-mm channels, respectively (Figure 1). 

Percutaneous transhepatic cholangiobiopsy technique

Under local anesthesia, PTCB was conducted using 

Table 1 Patient characteristics and overall data

Characteristics 6.0-mm BFs (n=30) 4.5-mm BFs (n=27) P value

Age (years) 64.6±9.7 64.1±9.4 0.896

Male 14 (47%) 14 (52%) 0.695

TBIL (mmol/L) 207.4±47.4 222.5±65.0 0.317

ALT (U/L) 123.9±42.0 126.6±48.6 0.818

CA199 level >40 U/mL 17 15 0.932

Site of the lesion

Hilar 5 4 0.848

CHD 8 9 0.582

CBD 9 8 0.975

Periampullary segment 8 6 0.697

BFs, biopsy forceps; TBIL, total bilirubin; ALT, alanine aminotransferase; CHD, common hepatic duct; CBD, common bile duct.
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a 21-G Chiba needle punctured into the biliary tract 
percutaneously. After the structure of the biliary tree 
was visualized, a 0.014-inch platinum guide wire (Cook 
Medical, Bloomington, IN, USA) was introduced into 
the intrahepatic bile duct through the trocar sheath of a 
Chiba needle (Cook Medical). As the guide wire was kept 
in place, the trocar sheath was withdrawn. A 5-F 3-piece 
dilator (Cook Medical) was then introduced to dilate 
the pathway while the stylet of the dilator and the guide 
wire were withdrawn, keeping the sheath of the dilator in 
place. The sheath was extracted after insertion of a 0.035-
inch guide wire (Terumo, Tokyo, Japan) to the upper end 
of the stenosis through the sheath. A 5-F KMP catheter 
(Cook Medical) was advanced along the guide wire, and the 
catheter and guide wire were passed through the stenosis 
simultaneously into the duodenum or jejunum (Figure 2A). 

For the 4.5-mm BFs, a 7-F (23 cm) catheter sheath 
(Cordis, Hialeah, FL, USA) and a 0.018-in guide wire 
(Terumo) were used. For the 6.0-mm BFs, a 0.035-in 
guide wire and a 9-F long sheath were used. The sheath 
was then advanced over the wire up to the proximal limit 
of the stricture. The BFs were then passed through the 
sheath alongside the guide wire, and the cup was opened 
and pushed forward. It was then closed and retracted to 
remove the tissue specimen (Figure 2B). The procedure was 
repeated to obtain as much tissue as possible. Generally, 2 
rice-sized tissue samples were obtained from each patient. 
On some occasions, 3 or more PTCB procedures were 
conducted as necessary. The number of biopsies was 
recorded for each patient.

Subsequent biliary interventional treatment was 
conducted after PTCB. A biliary drain was inserted 
depending on the type of stricture, and a stent was 

considered when the pathological result was malignant 
(Figure 2C). Patients were monitored for 24 hours 
postoperatively to observe any decline in blood pressure or 
possible complications such as hemobilia, bile leakage, or 
hematemesis.

Histological assessment

A histological examination was performed by a specialist 
pathologist who was blinded to the BFs type used to obtain 
specimens. Each piece of tissue on each slide was evaluated 
in terms of its depth, size, artifact, and fixation. However, 
due to the design of the study, the fixation score was not 
considered in the overall tissue score. The score of the 3 
remaining parameters defined the overall tissue score, which 
aimed to assess the global quality of each biopsy (7,8). 

For all parameters, a score of 0 (inadequate), 1 
(questionable), or 2 (adequate) was attributed to each piece 
of tissue. In regard to depth, the tissue was qualified as 
adequate if sufficient mucosa and muscularis were included. 
The depth was designated as questionable if sufficient 
mucosa without muscularis was included. The piece of 
tissue was considered inadequate in terms of its depth if 
no mucosa was included. The pathologist assigned a size 
score depending on whether the tissue size was subjectively 
considered as inadequate, questionable, or adequate. Artifact 
scores were given based on crushing and splitting according 
to the following criteria: 0 ≥75% crushing or splitting; 1= 
between 25% and 75% crushing or splitting; and 2 ≤25% 
crushing or splitting. 

Statistical analysis

All statistical analyses were performed using SAS 9.13 
(SAS Institute, Cary, NC, USA). Continuous variables are 
reported as mean ± standard deviation, while categorical 
variables are reported as proportions. To compare 
categorical variables, the chi-square test or Fisher’s exact 
test were used. To compare continuous data, an independent 
samples t test was performed. A P value of <0.05 was 
considered statistically significant.

Results

All 57 patients underwent PTCB with a technical success 
rate of 100%. No severe adverse events (AEs) were observed 
according to The Society of Interventional Radiology (SIR) 
Scale (9). The mean number of biopsies using the 6.0-mm 

Figure 1 The 6.0-mm biopsy forceps (left) and 4.5-biopsy forceps 
(right) with open cup.
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BFs was 2.9±0.6. There was 1 case of cardio-biliary reflex. 
This patient complained of chest pain during the procedure. 
He also experienced bradycardia with a heart rate of 45 
beats per minute, which was treated successfully with 
atropine. Additionally, there were 2 cases of hemobilia. The 
minor complications rate was 10% (3/30). In all, 28 patients 
were clinically diagnosed with a malignant biliary stricture, 
and 2 patients were clinically diagnosed with benign biliary 

stricture; 24 patients received a positive pathological 
diagnosis, with 22 cases being malignant, and 2 cases being 
benign. The overall diagnostic accuracy and sensitivity were 
80% (24/30) and 78% (22/28), respectively. There were no 
false-positive results, and the specificity was 100 %.

A total of 27 patients underwent the procedure with the 
4.5-mm BFs. The mean number of biopsies was 3.6±1.0, 
which was significantly different when compared with the 

Figure 2 (A) Percutaneous transhepatic cholangiography (PTC) shows an occlusion in the common bile duct; (B) PTCB was performed; (C) 
a drainage tube and stent were implanted; (D) tissues were obtained using 6.0- and 4.5-mm biopsy forceps.

A

C

B

D
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mean number of biopsies performed using the 6.0-mm BFs 
(P=0.001). There was 1 case of bile leak on cholangiography 
and 4 cases of hemobilia, which spontaneously resolved 
within 48 hours. The complication rate was 19% (5/27). 
A total of 26 patients were clinically diagnosed as having 
malignant lesions. Furthermore, 1 patient was diagnosed 
with benign biliary stricture; 23 patients received a positive 
pathological diagnosis with 22 being malignant lesions and 1 
being a benign lesion. The diagnostic accuracy and sensitivity 
were 85% (23/27) and 86% (22/26), respectively, with a 
specificity of 100%. There were no differences in accuracy, 
sensitivity, specificity, or complication rate between the 2 
BFs types (P>0.05). The results of clinical and pathological 

diagnosis are shown in Tables 2,3.
The histological assessment scores are listed in Table 4.  

Larger tissue samples could be obtained using the 6.0-mm  
BFs with a 1-time biopsy (Figure 2D). The size of the 
specimen acquired with the 6.0-mm BFs was greater than 
that with the 4.5-mm BFs (1.8±0.4 vs. 1.5±0.5, respectively; 
P=0.025). In obtaining sufficient specimen, the number 
of passes required with the 4.5-mm BFs was significantly 
greater than that required with the 6.0-mm BFs (P=0.001). 
A greater number of passes with the 4.5-mm BFs could 
reach the same depth as that reached by the 6.0-mm BFs 
(1.7±0.4 vs. 1.7±0.5; P=0.807), but this might have resulted 
in a greater degree of crushing and splitting (Figure 3). 

Table 2 Results of percutaneous transhepatic cholangiobiopsy in 57 cases

6.0-mm BFs (pathological result) 4.5-mm BFs (pathological result)

Cases Malignancy
Inflammatory change or 

fiber hyperplasia
Cases Malignancy

Inflammatory change or 
fiber hyperplasia

Common bile duct carcinoma 9 7 2 10 8 2

Hilar cholangiocarcinoma 6 6 0 8 8 0

Gallbladder carcinoma 2 2 0 1 1 0

Ampullary carcinoma 5 4 1 3 3 0

Pancreatic carcinoma 4 3 1 2 2 0

Metastasis 2 0 2 2 0 2

Biliary tract inflammation 1 0 1 1 0 1

Duodenal adenoma 1 0 1 – – –

Total 30 22 8 27 22 5

BFs, biopsy forceps.

Table 3 Diagnostic yield using the 6.0- and 4.5-mm BFs with histology

6.0-mm BFs, n=30 4.5-mm BFs, n=27 P

True positive (TP) 22 22 0.538

True negative (TN) 2 1 1.000

False negative (FN) 6 4 0.733

False positive (FP) 0 0 –

Diagnostic, %

Accuracy 80 85 0.733

Sensitivity 78 86 0.729

Specificity 100 100 –

Complication rate 10 19 0.456

Accuracy = (TP + TN)/N; sensitivity = TP/(TP + FN); specificity = TN/(TN + FP).
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There were fewer artifacts with the 6.0-mm BFs compared 
with the 4.5-mm BFs (1.7±0.4 vs. 1.4±0.6, respectively; 
P=0.009). Hence, the overall tissue score obtained by the 
6.0-mm BFs was 5.2±0.8, which was greater than that 
obtained with the 4.5-mm BFs (4.5±1.0; P=0.012).

Discussion 

The site of bile duct obstruction can be identified quickly 
and accurately using noninvasive imaging systems, such as 
ultrasound, CT, or MRI. However, tumors that originate 
from the biliary epithelium are often too small to have a 
specific image appearance. A diagnosis of the cause of biliary 
obstruction is essential to providing appropriate treatment 
to patients presenting with obstructive jaundice. PTCD is 
a well-established interventional radiologic procedure that 
is used when patients are deemed unsuitable for surgical 
resection. A diagnostic sample performed during PTCD 
may be essential for management of these patients (10-12).

PTCB has become a popular method for diagnosing 

biliary tumors since it was first reported in 1980 (13). 
Currently, various transluminal techniques for acquiring 
tissue from biliary tumors are performed through a 
percutaneous transhepatic tract (1-3,10-13). Because most 
bile duct tumors arise from the ductal epithelium, tissue 
obtained from an abnormal segment of the bile duct seems 
to be most appropriate for pathological examination. 
Histological diagnoses with BFs are more successful than 
are diagnoses made by assessing bile cytology (sensitivity 
44–67%) or fine-needle aspiration biopsies (sensitivity 
45%), with a reported sensitivity of 71–93% (10,11,14,15).

In this study, we retrospectively reviewed and analyzed 
data from pat ients  who underwent percutaneous 
transhepatic cholangiobiopsy and drainage. The results 
show that forceps biopsy with 6.0-mm and 4.5-mm BFs 
is safe and effective for tissue sampling of the bile tract. 
The technical success rate was 100%. With 6.0- and  
4.5-mm BFs, the diagnostic accuracy and sensitivity were 
80% (24/30) and 85% (23/27; P=0.733), and 78% (22/28) 
and 86% (22/26; P=0.729), respectively. The specificity of 

Table 4 Histological score for depth, size, and artifacts in biliary tissue specimens

Depth Size Artifacts

0 1 2 0 1 2 0 1 2

6.0-mm BFs 0 8 22 0 7 23 0 8 22

4.5-mm BFs 0 8 19 0 14 13 1 15 11

P 0.807 0.025 0.009

BFs, biopsy forceps.

Figure 3 Pathology image of cholangiocarcinoma (hematoxylin and eosin, ×40). The size and artifacts of the specimen obtained using the 
6.0-mm biopsy forceps (A) were superior to those obtained using 4.5-mm biopsy forceps (B).

A B
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both BFs was 100%, which is in accordance with the results 
of previous studies (10,11,14-16). 

For improved diagnostic accuracy and clinical efficiency, 
larger specimens are preferred by pathologists. We noticed 
that larger tissue samples could be obtained using the  
6.0-mm BFs with a 1-time procedure. The 6.0-mm BFs 
could satisfy this requirement with a fewer number of 
passes compared with the 4.5-mm BFs. For the same 
amount of sample, a greater number of passes were 
needed with the 4.5-mm BFs. This may lead to a greater 
number of artifacts, which result in a lower overall tissue 
score and may influence the pathological assessment. 
Furthermore, excessive force in biopsy resulted in 1 case 
of bile leakage, which involved 7 passes with the 4.5-mm  
BFs. Cardio-biliary reflex and hemobilia are often reported 
in patients who have only a PTC, and hence, we believe 
these complications are not due solely to PTCB. The 
complications associated with PTCB seem to relate to 
the number of passes rather than the size of the BFs. 
There were slightly more complications with the 4.5-mm 
BFs (5/27, 19%) than with the 6.0-mm BFs (3/30, 10%), 
although this difference was not statistically significant.

The present study has several limitations. First, the 
sample size was relatively small, which reduced the statistical 
power of the analysis. However, some results did achieve 
statistical significance. Second, using 2 BFs on a single 
patient may lead to more convincing outcomes; however, 
considering the cost of the instruments and the surgical 
duration, this was not adopted. Additionally, the forceps 
were selected randomly, and this might have led to selection 
bias. Finally, it is possible that a lesion may be malignant 
with benign-appearing imaging and a false negative biopsy. 
False-negative results might have gone unrecognized due 
to this. Nevertheless, there was no malignant clinical or 
imaging evidence of such lesions during follow up.

Conclusions

We found no statistically significant difference in the clinical 
results obtained from the 2 BFs in the context of percutaneous 
transhepatic cholangiobiopsy. The quality of samples obtained 
using the 6.0-mm BFs was superior, and fewer passes were 
required. The complication rate did not differ significantly 
between the 6.0-mm BFs and 4.5-mm BFs.
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