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= Abstracts =

From the one hundred forty eight patients with evidence of biliary tract obstruction,
275 bile samples were obtained from percutaneously placed biliary drainage catheters.
Of the 148 patients, ova of Clonorchis sinensis were demonstrated in 17 patients
(11. 5%), with the epithelial cells. Among them, one case also demonstrated coexisting
adenocarcinoma.

In 105 patients, the medical records were available for review and the clinical diag-
noses were malignancy in 99 patients and benign lesion in 6 patients.

Of the 99 patients in which clinico-radiologic diagnosis were malignant, cytologic res-
ults were positive in 23.2%.

Dividing the patients into two groups, the ones with tumor of bile duct origin (group 1)
and the others with tumors producing extrinsic compression of bile duct, such as peri-
ampullary carcinoma, pancreas head carcinoma or metastatic carcinoma in lymph nod-
es from tumors of adjacent organs (group I}, the cytologic results were positive in 37 %
and 11.6 %, respectively.

In patients with histologic confirmation, the positive correlation was found in 50%
and 20% in group | and group I, respectively. with remarkable difference between two
groups. There were no false positives in cytologic diangosis.

The overall concordance rate of cytologic diagnosis with diagnosis of clinical investi-
gation in both benign and malignant lesions was 27.6 % and the diagnostic specificity
was 100 %.

Key words : Bile cytology, Percutaneous biliary drainage, Clonorchiasis, Diagnostic
accuracy.

* This study is supported in part by a SNU Hospital research fund (EK Ham, 1987).
* This paper was presented in 1988 at the 38th autumn meeting of Korean Society of Pathologist.
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Introduction

Carcinomas of the pancreatico-biliary tract and
ampulla of Vater region are rare and early diagnosis
of these tumors is difficult as there are no well de-
fined localizing symptoms. When symptoms appear
with these neoplasms, they are usually related to duc-
tal obstruction, namely, obstructive jaundice.

Most of these tumors are found after neighboring
structures are involved and already inoperable at the
time of presentation, and even surgical exploration
to obtain tissue for pathologic diagnosis is technical-
ly complex.

In these circumstances, cytologic diagnosis can
spare patients who are not operative candidates an
unnecessary operation.

A cytologic specimen for this purpose can be
obtained from the duodenal intubation with aspi-
ration"3, and can be aspirated directly from the bili-
ary tree during endoscopic retrograde cholangiopan-
creaticography (ERCP)*"$) or percutaneous transhe-
patic cholangiography (PTC)®, or from T-tubes®7"®
or biliary drainage catheterss8-9.

Percutaneous biliary drainage is an effective alter-
native to biliary bypass surgery in patients with ob-
struétive jaundice which can have numerous causes,
and this procedure is indicated in various condi-
tions!®, This procedure also enables repeated cytolo-
gic examination with bile. aspirated from percuta-
neously placed draining catheter.

This study was undertaken to evaluate the diag-
nostic results of bile obtained from percutaneous
biliary drainage catheters or bile obtained at the
time of PTC.

Material and Method

Two hundred seventy five bile samples collected

between January 1984 and September 1986 from 148
patients with evidence of biliary tract obstruction
were examined cytologically.

Most of the specimens were obtained through per-
cutaneous biliary drain, but two specimens were
obtained during PTC.

In patients with indwelling biliary drainage cathet-
hers, the cytologic examination was repeated two to
ten times (Table 1).

Table. 1. Frequency of examination in bile cytology.

1 81
2 35
3 20
4 5
5 3
6 1
7 2
8 0
9 0
10 1
Total 148

Each bile sample was centrifuged for 5 minutes at
2,000 rpm. The bile sediment was used to make four
smears and the smears were immediately fixed in 95
% ethanol and were stained by Papanicolaou tech-
nique.

Those specimens were classified as inadequate,
those devoid of epithelial cells, benign adenomatous
hyperplasia, atypia or positive for malignancy, toge-
ther with subclassification of cell type.

The specimens containing only inflammatory cells
devoid of epithelial cells were also included to be in-
adequate specimen for cytologic interpretation.

In cases with repeated cytologic examination, the
most significant diagnosis was considered as the fi-

nal cytologic diagnosis.
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Results

The cytologic presentation of all carcinoma of pan-
creatico-biliary area were very similar and the fol-
lowing criteria were used for cytologic diagnosis. Be-
nign bile duct epithelial cells are cuboidal to colum-
nar and are found in small clusters or sheets with
honey-comb or pavement-like arrangement. The in-
dividual cells are rather small in size (Fig. 1).

Cytologic diagnosis of adenomatous hyperplasia
was made in cases with rather large crowded clusters
with a pseudopapillary arrangement (Fig. 2).

The clusters are found in quite large numbers, and
show a honey-comb pattern with cohesiveness. In
cases of atypical hyperplasia, the epithelial clusters
are less cohesive and shows greater variation in size
and shape with mild nuclear atypia (Fig. 3).

The adenocarcinoma cells are more likely found
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in small clusters than large clusters or sheets of
adenomatous or atypical hyperplasia. These cells are
arranged in looser clusters than the tight clusters of
benign or adenomatous hyperplasia. The cells show
greater variation in size and shape with loss of
polarity. The nuclei show prominent nucleoli and
irregular crumping of chromatin (Fig. 4). These cells
are similar to adenocarcinoma cells in other body
fluids.

The ova of Clonorchis sinensis are oval in shape
with golden-yellow distinct bilaminar wall and
prominent shoulders (Fig. 5 & Fig. 6).

The cytologic diagnoses in 148 patients are sum-
marized in Table 2. Squamous cell carcinoma was
demonstrated in sample from patients with common
bile duct carcinoma. Small cell carcinoma was de-
monstrated in sample from patients with lung carci-
noma. Among 148 patients, clinical records were

avaiable in 105 patients, and clinical diagnoses are

Fig. 1. Benign bile duct epithelial cells in small tight cluster (Papanicolaou, X 400).
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Fig. 2. Large crowded epithelial clusters with pseudopapillary arrangement in adenomatous hyperplasia
(Papanicolaou, X 400).

Fig. 3. Epithelial clusters in atypical hyperplasia show greater variation in size and shape of cells
with mild nuclear atypism (Papnicolaou, X 400).
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Fig. 4. Adenocarcinoma cells are found in smaller cluster with less ohesiveness (Papnicolaou, X 400).

Fig. 6. Clonorchis sinensis ova and epithelial cluster of adenomatous heperplasia (Papanicolaou,
X 100).



Hrelof - 3ke] 2 : Cytopathologic diagnosis of bile

Fig. 6. Ova of Clonorchis sinensis with distinct bilaminar wall and shoulder (Papanicolaou, X 400).

Table. 2. Classifications according to diagnosis of bile Table. 3. Classifications according to clinical diagnosis (in
cytology. patients with review of clinical records).
No. % No. %
Inadequate specimen 28 18.9 Benign lesion
Negative 57 385 CBD stone 5 48
C.S. Infestation 17 11.5 Stricture 1 1.0
(ova 16) Malignant lesion
(adult worm 1) CBD ca. 45 429
Adenomatous hyperplasia 8 5.4 Gallbladder ca. 3 29
Atypical hyperplasia 6 41 Hepatic duct ca. 1 1.0
Adenocarcimoma 30 203 Klatskin tumor 5 48
(Adenocarcinoma with ¢.s infestation ; 1) Cholangiocarcinoma 2 1.9
Squamous cell carcinoma 1 0.7 Periampullary ca. 3 29
Small cell carcinoma, metastatic 1 07 Pancreas head ca. 21 200
Total 148 Metastatic ca. 19 18.1
Total 105

Note : C.S. : Clonorchis sinensis

Note : ca.: carcinoma
CBD : common bile duct

summarized in Table 3. The clinical diagnosis was
malignancy in 99 patients and benignaancy in 6. the results of bile cytology were analyzed according

In patients with clinical diagnosis of malignancy, to clinical diagnosis (Table 4).
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Table. 4. Malignancy detection rate in bile cytology in each clinical diagnosis

Clinical diagnosis No. of case No. of malignancy % of malignancy
CBD ca. 45 11 245
Galibladder ca. 3 2 66.7
Hepatic duct ca. 1 0 o]
Klatskin tumor 5 3 60
Cholangiocarcinoma 2 2 100
Periampuliary ca. 3 0 0
Pancreas head ca. 21 2 95
Metastatic carcinoma 19 3 158

Total 99 23

Malignancy detection rate : 23.2%

Of the 99 patients, cytologic results were positive
in 23 and the malignancy detection rate of bile cy-
tology was 23.2%. A cytologic diagnosis of “atypi-
cal hyperplasia” was not considered to be positive.

We analyzed the results dividing the patients into
two groups, the ones with tumor of bile duct origin
(group I) and the others with tumors producing ex-
trinsic compression of bile duct (group II).

The results of bile cytology in group I are sum-

marized in Table 5.

Table. 5. Malignancy detection rate in bile cytology (1)
(In patients with biliary origin tumor).

No. of case No. of malig-
nancy

CBD ca. 45 11
Gallbladder ca. 3 2
Hepatic duct ca. 1
Klatskin tumor 3
Cholangiocarcinoma 2

Total 54 20

Malignancy detection rate : 37.0%

Of the 54 patients, cytologic results were positive
in 20, and the malignancy detection rate of bile cy-
tology was 37.0% in this group.

In group II, cytologic results were positive in 5
out of 43 patients (Table 6).

Table. 6. Malignancy detection rate in bile cytology (Il)
(in patients with tumors producing extrinsic compression),

No. of case  No. of malig-
nancy
Periampullary ca. 3 0
Pancreas head ca. 21 2
Metastatic carcinoma 19 3
Total 43 5

Malignancy detection rate : 11.6%

In this group, the malignancy detection rate of
bile cytology was 11.6%. The cytologic diagnoses
were histologically confirmed in only 9 cases, be-
cause most of the patients in this study were not in
a operative indication.

The results of this correlation are summarized in
Table 7.

The positive correlation was in 50 % and 20% in
group I and group II respectively.

The results of overall diagnostic correlation of
cytologic diagnosis with clinical diagnosis are sum-

marized in Table 8.
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Table. 7. Correlation of cytologic diagnosis and histological diagnosis in bile cytology.

Clinical Dx Cytologic Dx Histologic Dx
1. CBD ca. Adeno ca. CBD, adeno ca.
2. CBD ca. - CBD, adeno ca.
3. CBD ca. - CBD, adeno ca.
4. GB ca. Adeno ca. GB, adeno ca.
5. Pancreas Head ca. Adeno Ca. LN, Metastatic adeno ca.
6. Pancreas Head ca. Atypia Endoscopic Bx : Adeno ca.
7. Pancreas Head ca. Adenomatous hyperplasia LN, Metastatic adeno ca.
8. Pancreas Head ca. - LN, Metastatic adeno ca.
9. Pancreas Head ca - Pancreas, adeno ca.

Note : Ca.: carcinoma Bx : Biopsy

LN : Lymph node

Table. 8. Correlation of cytologic diagnosis and diagnosis
of clinical investigation in bile cytology.

Cytologic diagnosis  Mallignancy  Benignancy Total

with (+) 23 6 29
correlation

with (~) 76 0 76
correlation

Total 99 6 105

Concordance rate : 27.6%
sensitivity : 1

specificity : 1

predictive value for positive : 1
predictive value for negative : 0.07

Of the 99 patients with clinical diagnosis of malig-
nancy, 23 patients were in positive correlation. Of
the 6 patients with clinical diagnosis of benignancy,
all the cytologic results were benign, so the diagnos-
tic accuracy in benign lesion was 100 %. The overall
diagnostic accuracy was 27.6 %. The sensitivity and
specifity were 1 in each. The predictive value for
positive and negative were 1 and 0.07 respectively.

In Korea, the incidence of stomach carcinoma is
high and there were many cases with evidence of
common bile duct obstruction due to metastasis in

porta hepatis or pericholedochal lymph node, or peri-

pancreatic lymph node, from stomach carcinoma.
The results of bile cytology in patients with common
bile duct obstruction together with primary tumor in
another organ, are summarized in Table 9. Of the
19 patients, cytologic results were positive in 3 pati-
ents (15.8 %).

Of the 17 patients with ova or adult worm of the
Clonorchis sinensis in bile cytology, 10 patient were
followed up with clinical records. The clinical diag-
noses of these patients were ; common bile duct car-
cinoma in 4, hepatic duct carcinoma in 1, pancreas
head carcinoma in 2, metastatic carcinoma in 1 and
common bile duct stone in 2. In one patient, in whic
h clinical diagnosis was common bile duct carci-
noma, Clonorchis ova and adenocarcinoma cells are

demonstrated in sequential bile cytology.
Discussion

Obstructive jaundice due to partial or complete
biliary obstruction may sometimes be produced by
intrinsic lesion of the bile ducts or by extrinsic com-
pression of the ducts. The most common caues of
extrinsic compression are carcinoma of the head of

the pancreas, acute or chronic pancreatitis or invol-
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Table. 9. Cytologic diagnosis of bile cytology in tumors with metastatic lesion compressing bile ducts.

Clincal diagnosis

Cytologic diagnosis

. Stomach ca. with meta.

. Stomach ca. with meta.

. Stomach ca. with meta.

Stomach ca. with meta.

. Advanced stomach ca.

Stomach ca. with CBD obs

. Stomach ca. with liver meta.

. Stomach ca. with liver meta.

. Stomach ca. with CBD obstruction

10. Stomach ca. with meta. to porta hepatis
11. Stomach ca.

12. Stomach ca. with obstraction

13. Stomach ca.

14. Colon ca. with CBD meta.

15. Lung ca. with pancreas meta.

16. Lung ca. with meta.

17. Lung ca. with pericholedochal LN meta.
18. Cx. ca. with peripancreatic meta.

19. Meta. carcinoma of unknown primary.
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Inadequate
Inadequate

Adeno ca.
Adenomatous hyperplasia
Atypia

Small cell ca.

Adeno ca.

Adenomatous hyperplasia
cs. ova

Note : meta. : metastasis
Ca.: carcinoma
Cx. . uterine cervix

vements of the lymph nodes in the porta hepatis by
lymphoma or metastatic carcinoma. Cytologic exam-
ination is very useful in evaluating the causes of
extrahepatic biliary obstruction, but there is a sig-
nificant false-negative rate. Extrahepatic biliary ob-
struction, secondary to extrinsic compression from
metastatic disease or lymphomas also yields negative
results because of the abscence of mucosal involve-
ment!V. The cells found in biliary drainage fluid
may be from extrahepatic and intrahepatic rad-
icles of the biliary tracts, the gallbladder or, from
pancreas and other adjacent organ when the bile
duct mucosa is involved by carcinoma of the head
of pancreas or any other metastatic carcinoma. A
variety of methods for obtaining bile for cytodiag-
nosis have been reported. These include duodenal
drainage with or without secretin stimulation?,

operative choledochoscopy'?, minilaparotomy!?),
aspiration during ERCP'# or PTC®, or through
T-tube drainage, or percutaneous biliary drainage.
The duodenal aspiration procedure gives the pat-
ients discomfort and cell morphology deteriorates
rapidly in duodenal juice due to mixing of gastro-
duodenal juice and pancreatic juice, making cytol-
ogic diagnosis difficult. ERCP enables more accu-
rate collection of pure pancreatic fluids directly
from the pancreatic duct or bile by selective can-
nulation of the representative ducts. In this way
origin of the examined cells can be defined more
precisely. An even more accurate and early diag-
nosis can be obtained by passing a brush into the
ducts during this procedure.

Although the results of bile cytology obtained.
through percutaneous biliary drainage catheter
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are not so satisfactory the procedure gives two
possibilities ; firstly, the relief of symptoms caused
by obstruction and secondly, the possible confir-
mation of malignant neoplasm, however, neoplas-
tic tissue of origin cannot be identified with cer-
tainty solely from its morphologic base.

There was a difference in results of bile cy-
tology in this study, between the group with tum-
ors of bile ducts origin and another group with
tumors producing extrinsic compression of bile
ducts, giving the better results in former. Our res-
ults gives lower detection rate compared to direct
aspiration cytology during ERCP!4 and not ef-
fective in detection of tumors of pancreas, periam-
pullary region and metastatic carcinomas from
tumors of adjacent organs, but this bile juice cy-
tology adjunct to percutaneous biliary drainage is
a simple non-invasive method for confirmation of
malignant neoplasm of the biliary tracts.

Bile cytology generally gives a low false-positive
rate and the same finding is found in our results
of cytology from percutaneous biliary drainage.
In countries of Far East, the clonorchiasis is a
frequently occuring disease and the most common
documented cause of cholangiocarcinoma®. In
this study, the bile cytology of one patient whose
clinical diagnosis was common bile duct carci-
noma, adenocarcinoma cells and coexistent ova of
Clonorchis sinensis were demonstrated. Except for
this case, bile cytology in the other cases only
demonstrated ova of Clonorchis sinensis although
the clinical diagnosis was malignancy, and failed
to reveal any evidence of “cause and effect” of
Clonorchiasis, and cholangiocarcinoma and any
other carcinoma of bile duct origin.

If the cases of where the clinical diagnosis was
malignancy but, only ova of Clonorchis sinensis
were found in bile cytology, cases therefore of
Clonorchiasis and not malignancy, then our res-

ults from bile cytology in detection of malignancy
could be higher than those showing in this paper.
If some cases of these were truly maligant, then
this finding may be indirect evidence that clon-
orchiasis is a causal factor in the development of
cholangiocarcinoma.
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