Diagnostic Value of Endoscopic Transampullary Biopsy
for Malignant Bile Duct Stricture

SAWIT KOSITCHAIWAT, M.D.*, CHOMSRI KOSITCHAIWAT, M.D.*¥,
AUCHAI KANCHANAPITAK, M.D.*, PRISNA LERKPATANAKIT, B.Sc.***,
CHAOVALIT TINNAKORNRASAMEE, Cert. in Practical Nurse***

Abstract

Bile duct stricture, either benign or malignant, usually presented with jaundice, is a com-
mon surgical condition. Clinically the diagnosis is made empirically on the basis of clinical data
and a telltale cholangiogram without histologic confirmation. Benign stricture, therefore, might be
misinterpreted as malignancy. To obtain tissue confirmation, endoscopic transampullary biopsies
were performed in 32 patients with clinically suspected malignant biliary stricture, between
August 1997 and July 1998. Of these 32 patients, 16 patients each had biopsy-positive and biopsy-
negative for malignancy. In the 16 biopsy-positive patients, 11 underwent exploratory laparotomy,
and the other 5 did not. Of the 11 who were explored, 8 had histology confirmed malignancy,
surgical biopsy was not feasible in the 3 remaining patients. The 5 patients who were not explored,
all died within 5 months after the diagnosis was made. In the 16 biopsy-negative patients, 9
underwent exploratory laparotomy, of which 4 had malignancy confirmed histologically, 2 had no
malignancy by histology but subsequently had clinical evidence which suggested malignancy, in
the 3 remaining patients surgical biopsy was not feasible, however, their clinical courses sug-
gested a benign condition. Of the 7 patients whose transampullary biopsies were negative, and
who were not explored, S had a clinical course and evidence suggesting malignancy, of these 5
patients 4 died 1, 2, 3 and 10 months after the diagnosis, and one was lost to follow-up. The 2
remaining patients who had no clinical evidence of malignancy remained alive even 2 years
after the follow-up.

Of the patients who underwent exploratory laparotomy and surgical biopsy, the sen-
sitivity, specificity, positive predictive value and negative predictive value for transampullary
biopsy were 66.7 per cent, 100 per cent, 100 per cent and 31.3 per cent respectively. There were no
major complications related to transampullary biopsy per se.

The results suggested that transampullary biopsy is an effective and safe procedure for
diagnosing malignant bile duct stricture.
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Most patients with bile duct stricture pre-
sent with painless progressive jaundice. The impor-
tant issue for this condition is to find the precise
location and nature of the obstruction(1,2). There
are many causes of bile duct stricture and differen-
tiating benign from malignant may be difficult. His-
tory, physical examination and biochemical tests
are usually unhelpful. Ultrasound and computed
tomography may establish the presence of biliary
obstruction in over 90 per cent of patients and are
good at predicting the level of the obstruction(3),
Endoscopic retrograde cholangiopancreatography
(ERCP) and percutaneous transhepatic cholangio-
graphy (PTC) are also used to demonstrate the
exact site of a lesion within the biliary tree. How-
ever, these imaging methods do not provide under-
lying pathology to allow a final diagnosis(4). Malig-
nant strictures of the bile duct can be difficult to
discern from benign conditions. Verbeek et al
reported a false-positive diagnosis of malignancy in
13.4 per cent of 82 patients of whom preoperative
and perioperative diagnoses were hilar cholangio-
carcinoma. In these cases the diagnoses were benign
fibrosing disease(3). Wetter et al also reported 31
per cent misdiagnosis in patients whose preopera-
tive diagnosis was Klatskin tumor(4).

Preoperative tissue diagnosis of bile duct
stricture is therefore highly desirable to facilitate
proper therapeutic planning and accurate prognosis.
This is particularly important when imaging tech-

Fig. 1.

Proximal bile duct forceps biopsy.
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niques do not detect a mass lesion. However, tissue
confirmation of malignancy is difficult to obtain
(6-8). Some authors advocated sampling tissue
during ERCP as the first-line approach to tissue
diagnosis of biliary stricture(6.9). Some also advo-
cated endoscopic forceps biopsy(10:11), however,
complications from forceps biopsy have not been
studied well. The aim of this study was to evaluate
the effectiveness and safety of endobiliary forceps
biopsy in patients with bile duct strictures.

PATIENTS AND METHOD

Patients who were suspected of having bile
duct obstruction based on clinical findings, blood
chemistries, ultrasound, or/and CT scan were inves-
tigated with ERCP during August 1997 and July
1998. ERCP was performed by two endoscopists
with a standard technique using JTF 140 or JTF
130 Olympus duodenoscope. When cholangiogram
confirmed bile duct stricture, endoscopic transam-
pullary forceps biopsy (Fig. 1, 2) was performed
after sphincterotomy, using a technique that has
been previously described(12). Strictures associated
with common bile duct stones or ampullary tumor
were excluded from this study. Ampullary tumor
could be directly visualized and biopsied without
sphincterotomy. From each patient, two to three
biopsy samples were taken. Biopsy specimens were
fixed in 10 per cent formalin solution, embedded in
paraffin, stained with hematoxylin and eosin before
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Fig. 2.  Distal bile duct forceps biopsy.
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Fig. 3.

Biliary (double) endoprosthesis.

being examined by the pathologist. For palliative
reasons endobiliary prostheses were inserted in
some patients after the biopsy (Fig. 3).

In this study, the final diagnosis was based
on an additional histologic specimen from subse-
quent surgery or, when this was not possible, it was
based on additional clinical, laboratory, and radio-
image findings. Patients who had unexplained
ascites, elevated tumor markers such as CA 19-9 or
CT scan showing evidence of regional lymph nodes
or distant metastasis were diagnosed as malignant
bile duct stricture. In patients whose tests were
negative for malignancy, and who remained well
during follow-up were considered as non-malig-
nant.

Sensitivity (percentage of biopsy speci-
mens considered positive in patients with proven
malignant disease); specificity (percentage of biopsy
specimens considered negative in patients free of
malignant disease); positive predictive value (per-
centage of times a positive biopsy specimen result
would detect a patient with malignancy); negative
predictive value (percentage of times a negative
biopsy specimen result would detect a patient with-
out malignancy) were calculated. Failure to obtain
adequate forceps specimens were all regarded as
negative studies.

RESULTS
During the study period, 32 patients under-
went transampullary biopsies. The characteristics
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of the patients are shown in Table 1. There were 21
men and 11 women with a mean age of 57.6 years
(range 35 to 81). The leading symptoms were
obstructive jaundice, abdominal pain and ascending
cholangitis. Biliary prosthesis was inserted after
transampullary biopsy in 11 patients. The mean
length of hospital stay was 9.5 days. There were 24
patients with proximal bile duct obstruction, 1 mid-
duct obstruction, and 7 distal duct obstruction.
Among these 32 patients, 4 had bile duct resection
or/and hepatectomy, 8 had biliary-enteric bypass
and 6 had external tube drainage.

The histological results of transampullary
biopsy are shown in Table 2. Sixteen patients were
positive for malignancy and the other 16 patients
were negative. Among the 16 biopsy-positive
patients, 11 patients were subsequently explored but

Table 1. Characteristics of the studied patients.
Characteristic No.
Number of patients 32
Men / women 21/ 11
Mean age : years (range) 57.6 (35-81)
Stent insertions 11
Presenting symptoms
Jaundice 17
Abdominal pain without jaundice 10
Ascending cholangitis S

Table 2. Histology of transampullary biopsy spe-

cimens.

Pathological results No. patients

Positive transampullary biopsy:
- Adenocarcinoma 15
- Adeno- squamous carcinoma 1

Total 16

Negative transampullary biopsy:
- No evidence of malignancy 4
- Dysplasia 4
- Chronic inflammation 3
- Inadequate tissue 2
- Normal mucosa 2
- Atypical epithelial cell 1

Total 16
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Table 3. Results of transampullary biopsy (TABx)

compared with surgical histology.

Positive surgical Negative surgical ~ Total
histology histology
Positive TABx 8 0 8
Negative TABx 4 2 6
Total 12 2 14

Table 4. Results of negative transampullary biopsy

(TABx) patients.

Clinical diagnosis

Malignant Benign
Surgical histology
Malignancy 4
Benign 2
No surgical specimens 5 5
Total 11 5

surgical specimens could be obtained in only eight
cases, all of which had malignancy confirmed
histologically (Table 3). In the remaining 3 patients,
surgical biopsy was not feasible, however, biliary
drainage was performed in all 3. Exploratory lapa-
rotomy was not performed in 5 patients due to
advanced disease or they refused surgery. Of the 8
transampullary biopsy positive patients who had no
surgical confirmation, all had clinical evidence of
malignancy and died within 6 months of the diag-
nosis.

In the 16 biopsy-negative patients, 9
patients were explored. Surgical biopsy could be
performed in 6 patients of which 4 had malignancy
histologically (Table 3), 2 had no malignancy (opis-
thorchiasis and chronic biliary inflammation), how-
ever, both died 4 and 6 months later with clinical
evidence of malignancy. In the remaining 3 patients
surgical biopsy was not feasible, however, they sur-
vived from 8 to 22 months during the follow-up
without clinical or laboratory evidence of malig-
nancy.

Among the 7 transampullary biopsy-nega-
tive patients who were not explored, malignancy
was diagnosed in 5 patients; 4 of the 5 patients had
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hepatic mass, and one had pancreatic mass on CT
scan during the follow-up. In one of the 4 patients
who had hepatic mass, repeated transampullary at
the time of re-stenting was positive for malignancy.
Four of these S patients died 1, 2, 3 and 10 months
during the follow-up; one patient was lost to follow-
up. The other 2 transampullary biopsy negative
patients who were not explored have remained in
good condition for more than 2 years at the time of
this report without clinical or laboratory evidence of
malignancy. The results of transampullary biopsy-
negative patients are summarized in Table 4. The
causes of benign stricture were chronic pancreatitis
in 3 patients and bile duct stricture post biliary sur-
gery in 2 patients.

Statistically, endoscopic transampullary
biopsy had sensitivity, specificity, positive predic-
tive value and negative predictive value of 66.7 per
cent, 100 per cent, 100 per cent and 31.3 per cent
respectively.

Complications occurred in 15 of the 32
patients (46.8%). Complications included cholan-
gitis (12 patients), pancreatitis (2 patients), and
bleeding from sphincterotomy (1 patient). There
were two deaths from sepsis and multiorgan failure.
All complications were related to the underlying
diseases and none was attributed to transampullary
biopsy per se. The patient who bled had endobiliary
prosthesis for biliary drainage.

DISCUSSION

Differentiating benign from malignant
causes of biliary obstruction is essential for the
patients’ management and prognosis. In patients
with benign biliary stricture, endoscopic balloon
dilatation may be used instead of exploratory lapa-
rotomy. During the past decades, the yields of dif-
ferent endobiliary cytology techniques have been
investigated. Sensitivity values ranged from 20 per
cent to 80 per cent (average 38%) in several reports
(12-16), depending on the technique, and method of
calculation as well as the site of malignancy. Endo-
scopic retrograde brush cytology was the least in-
vasive and is currently preferred to the other
methods. Current research, aimed at reducing the
rate of unsatisfactory samples or at evaluating the
yields of cytometry and molecular biology tech-
niques, was expected to lower the rate of false
negative results(17.18), Unfortunately, the sensiti-
vity of this technique remained low when strictures
were caused by extrinsic tumors.
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Compared to brush cytology, endobiliary
biopsy or transampullary forceps biopsy have been
studied. A few studies reported comparison of
forceps biopsy and brush cytology, and it is still
controversial as to whether the combined use of
these two techniques is more advantageous. Compa-
rative evaluations were in favor of forceps biopsy:
(19), but Kurzawinsky(6) pointed out that although
forceps biopsy is theoretically more suitable than
cytology to sample malignancies that spread sub-
mucosally or outside the bile ducts, it is a second-
line technique because it requires a preceding
endoscopic sphincterotomy, and its safety has not
yet been completely assessed.

Compared to surgical biopsy, the sensiti-
vity of forceps biopsy (Table 3) was 66.7 per cent
in this study, similar to the sensitivity reported by
Aabakken(10) and Pugliese(20) but lower than
other reports(21,22). These discrepancies may be
attributed to differences in origin and pattern of
growth of malignancy (i.e., mucosal or submucosal),
depth of infiltration of the bile duct wall by extrin-
sic malignancy, type of forceps used, and number
of samples taken(21). The specificity of forceps
biopsy was excellent in this study (100%), as well
as in most other published studies(10-12). A low
negative predictive value (31.3%) suggested that
patients with negative study need more vigorous
investigations to exclude malignant disease.

In this study, complications included cho-
langitis (46.8%), mild pancreatitis (6.2%) and
bleeding (6.2%). Notably, there was no biliary per-
foration in our study. Biliary perforation is a severe
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complication and some authors have against using
forceps biopsy routinely(23). A large specimen
obtained and repeated biopsy at the same site might
have accounted for this complication(23). The use
of stiff forceps might also have played a key role.
Small-caliber and softer forceps may be safer, even
though the sample size would be smaller which
necessitates in increasing the number of samplings.
In the initial phase of this study, after using the
standard biopsy forceps it was found too stiff to
pass through the ampulla and once it broke the
duodenoscope elevator. Later the smaller and softer
pediatric biopsy forceps were used.

One disadvantage of forceps biopsy is it
requires sphincterotomy to facilitate insertion of the
forceps. However, Sugiyama(22) succeeded in trans-
papillary biopsy without sphincterotomy in 45 of 52
patients (87%). In our study, one patient was not
sphincterotomised to get biopsies. However, patients
with alleged malignant biliary stricture frequently
require drainage procedures such as insertion of
biliary prosthesis. In this study, 11 of the 32 patients
(34.4%) required biliary endoprosthesis, and sphinc-
terotomy is an indispensable part of this procedure.

Therefore, we advocate the use of this less
invasive, safe, and effective technique for diag-
nosing alleged malignant bile duct stricture.
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