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Utility of Bile Duct Brush Cytology in Pancreaticobiliary Diseases
— Prospective Comparative Study of Conventional Smear and
MonoPrep2™ Liquid Based Cytology -

So-Young Jin, M.D., Dong Wha Lee, M.D., Mee Sun Kim, M.T., Young Deok Cho, M.D.",
Young Koog Cheon, l\/I.D.‘, Min Sung Choi, M.D., and Dong Won Kim, M.D.

Department of Pathology and Internal Medicine', Soonchunhyang University Hospital, Seoul, Korea

Bile duct brush cytology has been employed as a diagnostic tool for the evaluation of pancreatic and biliary
tract strictures. The specificity of this method is high however, its sensitivity is quite low. A recent study
employing liquid based cytology (LBC) reported results comparable to those achieved via conventional cytology.
Therefore, we have attempted to prospectively evaluate the diagnostic utility of bile duct brush cytology in
pancreaticobiliary diseases. A total of 46 cases with bile duct stricture were enrolled including 11 cases of
benign stricture, 29 cases of bile duct carcinoma, 3 cases of gallbladder cancer, and 3 cases of pancreatic
cancer. Both conventional smear and LBC using l\/lor1o|:’rep2TM system were conducted in each case. The
cytological diagnosis of each case was classed into the following categories; benign, suspicious for malignancy,
and malignancy. The diagnostic accuracy of both cytologic methods was investigated.

LBC evidenced a high rate of material insufficiency (13/46), which was attributed to low cellularity. The kappa
index of both cytological methods was 0.508. Cytological and tissue diagnoses were correlated in 25 cases
conducted from biopsy or operation. The sensitivity, specificity, positive predictive value, and negative predictive
value were 41.2% (7/17), 100% (8/8), 100% (7/7), and 44.4% (10/18) in conventional smear; 58.8% (10/17), 87.5%
(7/8), 90.9% (10/11), and 50.0% (7/14) in LBC; and 94.1% (16/17), 87.5% (7/8), 94.1% (16/17), and 87.5% (7/8) in
any one of both cytological methods, respectively.

Based on these results, the sensitivity of LBC was found to be superior to that of conventional smear and
we were able to obtain higher positive predictive value upto 94.1% by simultaneously conducting both cytologic
methods.

Key words: Bile duct, Brush cytology, Liquid based cytology, Kappa index.
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Table 1. Kappa index of two bile duct cytologic methods

Liquid based cytology

Table 2. Accuracy of conventional bile duct cytology compared
to tissue diagnosis

Conventional cytology

Malignancy Benign
Malignancy 11 3
Benign 8 28

Tissue diagnosis

Cytologic diagnosis

Kappa index : 0.508 (0.238-0.673)
(95% confidence interval)

A BAEA] Mol ECQ] http://statpages.org/ctab2x2.html
2 o] g3le] ML, Bolx, dASEE 95% Al
TZHA ALkt

24 -EI'

E=o| HEY

B4 P SAALPMN) ERELE 247
dom g dxy £3= A Ardy 5o 47
of A Hebol=ol A Qort Hag F F ol
A9AQ) BdEdo=ng A2 4 itk A
AN F 13007 RAA AAGo AAe B A
57} A e Felgleh

B AEHALS] AEZRAGL F 469 T “YA” 31
o (67.4%), “FHA” 24 (4.3%), “°Hd” 134
(28.3%) o|Att. HGAEZHALS] A EZTHS kA"
249 (52.2%), “FAdel4)” 39 (6.5%), “oFAd” 199
(41.3%)°] et “otgojalmm “opd s ZE To=
sto] AEZAGES vluetdS w7 FAPEHA F
469 F 1197} B “o}A” 2407} BT “oFAmo 7
Fersjo] T AEAARE] ek U X & (kappa index)
< 0.508 (0.238~0.673)°] 1t} (Table 1).

ZAHAE A 3% 2545 o A ) A
EAGS vttt SAAERA RS 2 HAMS
“olro g2 IRIE 174 F TolE AEHAME “obd”

41.2% (7/17)°] At} 22 AL

o7 Fekslo] UJ IE= 7
e H 8d&= BT AEHAINAE

Malignancy Benign
Malignancy 7 0
Benign 10 8

Sensitivity :  41.2% (29.2-41.2%)

Specificity : 100% (74.8-100%)

Positive predictive value : 100% (71.2-100%)
Negative predictive value : 44.4% (33.3-44.4%)
(95% confidence interval)

Table 3. Accuracy of bile duct liquid based cytology compared
to tissue diagnosis

Tissue diagnosis

Cytologic diagnosis

Malignancy Benign

Malignancy 10 1

Benign 7 7
Sensitivity : 58.8% (45.6-63.6%)
Specificity : 87.5% (59.3-97.7%)
Positive predictive value : 90.9% (70.4-98.3%)
Negative predictive value : 50.0% (33.9-55.8%)
(95% confidence interval)

0.0% (8/8)

u*é%% 58.8%
(10/17), ¥A S 100% (7/7), o4 S 44.4%
(10/18)©] AT} (Table 2).
WGAEZAAE ZAHAMS O FEeE Fe
1745 109 & A EZHAME “opAdroz
== 58.8% (10/17)°] ATh A AAAT A H
1y 8oflF 7oAl LA A “obAd A
o2 Fetsle] Kolki= 87.5% (7/8)%) i
o= Hdste] FAAES 125%HRon 95
41.2% (TN7)= FAd 5= 90.9% (10/11), =
== 50.0% (7/14)°] AT} (Table 3).
AZHAL 7 B T ST A gt E “oAdro R
o3t A5 me Aol v Aol
T 94.1% (16/17), So]% 87.5% (7/8)°]1 o1,
o =52 94.1% (16/17) SA] == 87.5% (7/8) =
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Table 4. Cytohistologic correlation of both bile duct cytologic AR EAAANAE A AEFH] o #+X
methods & P AL Ba FEER AaAzt Felat
Tissue diagnosis of “epdofilrom st oy 2AHAMY 5o
Cytologic diagnosis 1 <r -
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Malignancy 16 1 o © ﬂ—l— =2 T %}]\921:}' 10 ﬂd—u ]"4 =
EBS ARAE Ao 48 F7 glod
Benign 1 7 3 e - _ - -
oA Feah dete] wFy Ay Sl gl
Sensitivity : 94.1% (82.2-98.4%) © Wo] ola] A F2zlo] x| ool ook o] ool
Specificity : 87.5% (62.1-96.5%) j;ﬂL*’ ° ]:;L |5 ek sl el dS
Positive predictive value : 94.1% (82.2-98.4%) H=dre Ars
Negative predictive value : 87.5% (62.1-96.5%) T AEAANYE BT 9SSR FEI 19
(95% confidence interval) (Fig. 2)}_——‘: 474 A=A G AN EAALS; AAFA
TAA BN QH AFAE] AP ot agel
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Fig. 1. False positive case of liquid based cytology of bile duct
brush cytology. (A) Conventional smear exhibits a few
monolayered sheets of monotonous bland ductal epithelial
cells on inflammatory background (H-E). (B) Liquid based
cytology discloses a cluster of epithelial cells with nuclear
overlapping and crowding (Papanicolaou). (C) Biopsy from the
strictured bile duct exhibits many clusters of denuded normal
bile duct epithelial cells mixed with acute fibrinous exudate.
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Fig. 2. False negative case of both cytologic methods of bile
duct brush cytology. (A) Conventional smear exhibits few
epithelial clusters with squeezing artifact on mucinous
background (Papanicolaou). (B) Liquid based cytology
discloses a few normal appearing epithelial clusters with
squeezing artifact (Papanicolaou). (C) Histologic finding of the
pancreas shows moderately differentiated adenocarcinoma.
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