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Clinical Usefulness of Bile Cytology Obtained from Biliary Drainage Tube for Diagnosing
Cholangiocarcinoma
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Background/Aims: Biliary drainage is performed in many patients with cholangiocarcinoma (CCA) to relieve obstructive jaundice.
For those who have undergone biliary drainage, bile cytology can be easily performed since the access is already achieved.
This study aims to determine the clinical usefulness of bile cytology for the diagnosis of CCA and to evaluate factors affecting
its diagnostic yield.

Methods: A total of 766 consecutive patients with CCA underwent bile cytology via endoscopic nasobiliary drainage or percuta-
neous transhepatic biliary drainage from January 2000 to June 2012. Data were collected by retrospectively reviewing the
medical records. We evaluated the diagnostic yield of bile cytology with/without other sampling methods including brush cytology
and endobiliary forcep biopsy, and the optimal number of repeated bile sampling. Several factors affecting diagnostic yield
were then analyzed.

Results: The sensitivity of bile cytology, endobiliary forceps biopsy, and a combination of both sampling methods were 24.7%
(189/766), 74.4% (259/348), and 77.9% (271/348), respectively. The cumulative positive rate of bile sampling increased
from 40.7% (77/189) at first sampling to 93.1% (176/189) at third sampling. On multivariate analysis, factors associated
with positive bile cytology were perihilar tumor location, intraductal growing tumor type, tumor extent =20 mm, poorly differ-
entiated grade tumor, and three or more samplings.

Conclusions: Although bile cytology itself has a low sensitivity in diagnosing CCA, it has an additive role when combined with
endobiliary forceps biopsy. Due to the relative ease and low cost, bile cytology can be considered a reasonable complementary
diagnostic tool for diagnosing CCA. (Korean J Gastroenterol 2014;63:107-113)
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Table 2. Sensitivities of Each Diagnostic Methods and Combined
Approaches

Method Positive ratio p-value

Bile cytology of entire group 24.7 (189/766)
Drainage method 0.47
Bile cytology through ENBD 24.2 (159/657)
Bile cytology through PTBD 27.5 (30/109)
Bile cytology after bile duct 0.22
manipulation
Bile cytology alone
After brush cytology/endobiliary
forceps biopsy
Combined with brush cytology 0.50
Brush cytology alone 34.5 (19/55)
Bile cytology+brush cytology 38.2 (21/55)
Combined with endobiliary forcep
biopsy
Endobiliary forceps biopsy alone
Bile cytology+endobiliary forceps
biopsy

26.7 (78/292)
22.2 (81/365)

<0.001

74.4 (259/348)
77.9 (271/348)

Values are presented as percentage (n/total n).
ENBD, endoscopic nasobiliary drainage; PTBD, percutaneous tran-
shepatic biliary drainage.
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Table 3. All Variables Studied for Positive Bile Cytology

Variable Negative Positive p-value
Tumor location <0.001
Perihilar 89 (58.9) 62 (41.1)
Distal 488 (79.3) 127 (20.7)
Macroscopic tumor type <0.001
Mass forming 112 (73.7) 40 (26.3)
Periductal infiltrating 381 (80.7) 91 (19.3)
Intraductal growing 84 (59.2) 58 (40.8)
Tumor extent (mm) <0.001
<20 283 (85.2) 49 (14.8)
=20 294 (67.7) 140 (32.3)
Tumor multiplicity 0.025
Solitary 555 (76.1) 174 (23.9)
Multiple 22 (59.5) 15 (40.5)
Differentiation grade 0.021
Well 107 (81.7) 24 (18.3)
Moderate 264 (75.0) 88 (25.0)
Poor 60 (64.5) 33 (35.5)
Total bilirubin 5.2 (1.7-10.7) 8.7 (2.7-15.6) <0.001
CA 199 47.1 (20.4-150) 72.2 (27.5-335) 0.562
Number of samplings <0.001
1or2 373 (80.7) 89 (19.3)
>3 204 (67.1) 100 (32.9)
Drainage method 0.457
ENBD 498 (75.8) 159 (24.2)
PTBD 79 (72.5) 30 (27.5)

Values are presented as n (%) or median (interquartile range).
ENBD, endoscopic nasobiliary drainage; PTBD, percutaneous
transhepatic biliary drainage.
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Table 4. Multivariate Analysis on Factors Affecting Diagnostic Yield
of Bile Cytology

Variable OR (95% ClI) p-value

Tumor location <0.001

Perihilar 1

Distal 0.4 (0.3-0.6)
Macroscopic tumor type <0.001

Mass forming 1

Periductal infiltrating 0.9 (0.6-1.5)

Intraductal growing 2.5 (1.5-4.3)
Tumor extent (mm) 0.001

<20 1

=20 2.0 (1.3-3.0)
Differentiation grade 0.009

Well 1

Moderate 2.0 (1.1-3.4)

Poor 2.5 (1.3-4.8)
Number of samplings <0.001

1or?2 1

>3 2.0 (1.4-2.9)
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