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LIVER, BILIARY AND PANCREAS

Cytodiagnosis in the management of extrahepatic
biliary stricture

L A Desa, A B Akosa, S Lazzara, P Domizio, T Krausz, I S Benjamin

Abstract
A total of 117 patients presenting with extra-
hepatic biliary strictures between 1981 and
1989 had 206 cytological examinations of
the bile duct or bile (153 non-operative, 53
intraoperative) to establish the presence of
malignancy. A final diagnosis of cholangiocar-
cinoma was made in 88 patients, with 29
patients having benign biliary strictures. The
cytological techniques used were fine needle
aspiration (n=102) or brushing (n=24) of the
bile duct, or exfoliative cytology of bile (n=80).
Forty one patients with malignancy had two
or more examinations with differing results
between samples in 20 cases. The overall
sensitivity was 72%. There was only one false
positive result, giving a patient predictive value
of positive cytology of 98%. Intraoperative
cytology was more sensitive than non-
operative examination (80% v 42%). Overall,
the sensitivity of fine needle aspiration (67%)
was greater than that of brush cytology (40%)
or exfoliative cytology (30%). No complica-
tions were encountered. Cytodiagnosis of
extrahepatic biliary strictures is a safe proce-
dure which is not technically demanding, and
as it has a high sensitivity and predictive value
for positive cytology, cytological confirmation
of malignancy should be sought in all clinically
and radiologically suspicious cases.
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Cholangiocarcinoma must always be considered
in the differential diagnosis of extrahepatic
biliary strictures. The increasing range of treat-
ment options available has increased the
importance of a preoperative diagnosis of malig-
nancy in planning further management. Cytolo-
gical techniques have played an important part in
the clinical management of patients with intra-
abdominal malignancies.'` Their use in extra-

hepatic cholangiocarcinoma, however, has been
infrequently documented. `

We report our nine year experience (1981-9)
with cytological techniques in the diagnosis of
malignant extrahepatic biliary strictures.

Methods
Altogether, 117 patients with extrahepatic
biliary strictures had 206 cytological examina-
tions of the bile duct or bile. There were 66 male
and 51 female patients, ages ranging from 21 to
85 years (median 58 years). Samples were

obtained preoperatively, intraoperatively, or in
the postoperative or poststenting periods. Five
patients with benign disease had samples taken
in the postoperative period, because of uncer-
tainty about the diagnosis of malignancy despite
histological evidence of a benign lesion, while 10
patients with malignant disease who did not
undergo surgery had samples taken repeatedly
after insertion of stents to obtain cytological
proof of malignancy. Non-operative fine needle
aspirates were obtained from the stricture with
the help of sonographic guidance or fluoroscopic
guidance at the time of contrast cholangio-
graphy. Exfoliated cells from bile were obtained
at the time of percutaneous transhepatic cholan-
giography and 24 hours after biliary drainage had
been instituted. Brushings from the papilla or
lower common bile duct were obtained at endo-
scopic retrograde cholangiopancreatography or
at laparotomy.
A final diagnosis of cholangiocarcinoma was

made in 88 patients, while 29 patients had benign
biliary strictures. In 38 patients the diagnosis of
cholangiocarcinoma was confirmed histologic-
ally. In the remaining 50 patients the diagnosis
was based on the results of other investigations
(ultrasound computed tomography, angio-
graphy, or cholangiography) and on the subse-
quent clinical course.

Aspirates were obtained by introducing a 9 cm
22 gauge spinal needle connected to a 20 ml
syringe into the area of the stricture, after
accurate localisation, and applying suction while
oscillating the needle for a few millimetres in its
long axis within the lesion. At least two passes
were made on each patient. Specimens were
handled immediately by a cytology technician.
Fine needle aspiration specimens were expressed
onto glass slides and bile and cytology brushings
were smeared directly on to slides. The slides
were either fixed immediately in 95% alcohol
solution and later stained by the Papanicolaou
method or air dried and stained with the May-
Grunwald-Giemsa stain. The syringe was then
rinsed with Eagle's medium, centrifuged, and
cytospin preparations made. Some smears were
stained with the periodic acid-Schiff reagent
with and without diastase digestion to identify
mucin production. The slides were examined by
two trained pathologists and coded as unsatisfac-
tory (acellular), negative, highly suspicious for
malignancy, or definitely positive.
The criteria for assessment of cytology from

the biliary tract will be presented in detail in a
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TABLE I Sensitivity oftechniques excluding 'suspiciousfor
malignancy' cytology

Cytology result

No of True False Sensitivity
Technique specimens positive negative (%o)

Fine needle aspirate 80 49 31 61-3
Exfoliative cytology 55 10 45 18-2
Brush cytology 10 5 5 50

separate report (Akosa et al, in preparation). In
summary, however, the main criterion for a
negative cytological report was the observation
of sheets of normal epithelial cells with bland
nuclei in a mosaic pattern. A highly suspicious
report was issued when a few, mostly individual,
atypical cells were seen which were larger than
normal, having a large nucleus with or without
prominent nucleoli. A positive cytological result
was reported when clumps and individual cells
were observed with variable size and shape, an
increased nuclear to cytoplasmic ratio, a thick-
ened nuclear membrane, irregular chromatin
pattern, and prominent nucleoli. Results were
classified as true positive when a cytological
positive or highly suspicious result was matched
against a patient with either a histologically or
clinically proved cholangiocarcinoma. A false
positive result was one where a positive diagnosis
of malignancy was made in a patient with a
benign disease. Similarly, a false negative
resulted from negative cytological smears in a
patient with proved cholangiocarcinoma. A true
negative result was obtained when a patient with
benign disease had a negative cytology report.

Sensitivity is defined as true positive/true
positive+false negative. A patient predictive
value for positivity (PVP) was calculated by the
formula PVP=true positive/true positive+false
positive, while the predictive value for negativity
(PVN) was PVN=true negative/true negative+
false negative. Statistical analysis was carried out
using the X2 test with Yates's modification.

Results
None ofthe patients suffered from any complica-
tions related to the procedure. Of the 206
samples obtained, fine needle aspiration of the
common bile duct accounted for 102, exfoliative
cytology of bile for 80, and brush cytology of the
papilla or lower common duct for 24 samples.
There were 153 non-operative and 53 operative
samples. The 88 patients with cholangiocarci-
noma had 145 samples reported as either cytolo-
gically positive or negative for malignancy, and
23 as 'suspicious.' If the suspicious reports are
excluded from analysis the differing sensitivities
for the various techniques are as shown in Table

TABLE II Overall sensitivities of the various techniques (Numbers ofunsatisfactory samples in
parentheses)

Cytology positive Cytology negative

True False False True Sensitivity
Technique positive positive negative negative (%)

Fine needle aspirate (n= 102) 62 - 31(4) 9 67
Exfoliative cytology (n=80) 19 - 45 (21) 16 30
Brush cytology (n=24) 5 1 5 (0) 13 50

I. Fine needle aspiration had a sensitivity of
61.3%, which was greater than the 50% sensi-
tivity for brush cytology. Exfoliative cytology
had the least sensitivity of 18.2%. Of the 17
patients who had 23 samples reported as highly
suspicious, 16 were diagnosed as having
cholangiocarcinoma, the remaining patient
having documented benign disease.

CASE REPORT
A 39 year old woman presented with progres-
sively worsening jaundice three years after
cholecystectomy. The results of the preoperative
investigations showed a stricture of the mid to
lower third of the bile duct. This stricture was
excised at operation and a hepaticojejunostomy
performed, leaving the last 2 cm of common bile
duct in its intrapancreatic portion. Intraopera-
tive brushings of the residual duct stump were
reported as 'highly suggestive' for malignancy.
She made an uneventful recovery and histology
of the resected duct showed only reactive fibrosis
and hyperplasia of the duct. Subsequent post-
operative endoscopic brushings of the distal bile
duct stump via the papilla on three occasions all
showed normal epithelial cells, no mass was
present on scanning, and a normal appearance of
the residual duct was obtained on endoscopic
cholangiography. She remains well after four
years of follow up.

Thus suspicious reports were, with one excep-
tion, associated with malignant disease. We
therefore feel justified in our decision to count
suspicious reports as true positive when calculat-
ing the overall sensitivities of the various tech-
niques. These sensitivities, including suspicious
reports in the positive cytology group, are shown
in Table II. The low sensitivity of exfoliative
cytology was due to the high percentage (47%) of
unsatisfactory samples obtained (21/45 samples).
In contrast, the percentage of unsatisfactory
samples using fine needle aspiration was only
15%. The remaining negative samples were all
satisfactory with an adequate representation of
benign epithelial cells. Intraoperative cytological
examination was far more sensitive than the non-
operative technique in the diagnosis of malig-
nancy (80% v 42%; Table III).

Forty one patients with malignancy had two or
more samples taken for cytological confirmation.
Despite repeated sampling, 20 patients had
differing cytological reports, with 13 patients
having persistently negative reports (Table IV).

Sixty three of the 88 patients with cholan-
giocarcinoma had at least one positive cytological
report, thus yielding a sensitivity of 72%. There
was one false positive (suspicious) result in a
patient with documented benign disease (see
case report above). Thus the patient predictive
value of positive cytology was 98%, whereas that
of negative cytology was 53%.

Discussion
Fine needle aspiration biopsy is an important
tool in the investigation of patients with
hepatopancreatobiliary tumours.'-" A positive
cytological report for malignancy is especially
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TABLE III Comparison ofnon-operative and intraoperative
cytodiagnosis in 88 patients with malignant strictures (Total
number ofspecimens in parentheses)

Positive cytology

Technique Intraoperative Non-operative

Fine needle aspirate 28 (31) 34 (62)
Exfoliative cytology 4 (8) 15 (56)
Brush cytology 1 (2) 4 (8)
Total 33 (41) 53 (126)*

*X' test 16-779, p<001.

TABLE Iv Differing cytological reports in 41 patients with
multiple samples

No ofpatients

Mismatch: both
No of Matching Matching negative and positive
samples negative report positive report reports

2-3 11 7 15
4-5 1 - 5

>6 1 1 -

important in the management of extrahepatic
biliary strictures, as both benign non-traumatic
inflammatory strictures9 and isolated hilar stric-
tures representing localised forms of sclerosing
cholangitis"' have been confidently diagnosed
preoperatively as malignant strictures on the
basis of radiological investigations alone. In such
cases palliative forms of treatment, including
radiotherapy, may be mistakenly used in the
management ofbenign strictures on the basis of a
radiological diagnosis of malignancy. This could
explain the long survival of some patients with
'malignant' biliary strictures, after stenting
and radiotherapy, in whom no histological or
cytological confirmation of malignancy was
made.'

Cholangiocarcinoma is notoriously difficult to
diagnose cytologically and our patient overall
sensitivity rate of 72% is comparable to those
reported (Table V).3-7 The causes for this high
failure rate can usually be attributed to sampling
errors due to the small size of these tumours and
reliance on duct strictures at cholangiography to
indicate the site of the tumour mass, and to
cytological failures due to the high degree of
differentiation ofmany bile duct tumours.3
We use a combination of fluoroscopic

assistance at cholangiography and ultrasound
guidance for aspiration. In a large series of
pancreatic and bile duct aspiration biopsies,
Hall-Craggs and Lees3 showed that combined
sonographic and fluoroscopic biopsy guidance

TABLE v Data on sensitivity and biopsy guidance techniquefor bile duct cancersfrom reported
series

No of Sensitivity
Reference patients (%) Guidance technique

Hall-Craggs and Lees' 32 57 Ultrasound, percutaneous transhepatic
cholangiogram

Cohan et al 13 92 Ultrasound/computed tomography,
percutaneous transhepatic cholangiogram,
transcatheter biopsy

Evander et alP 19 53 Angiography, percutaneous transhepatic
cholangiogram

Kuroda et al5 14 71 Transcatheter biopsy
Cope et al4 Not specified 60 Transcatheter biopsy
Present series 88 72 Ultrasound, percutaneous transhepatic

cholangiogram, endoscopic retrograde
cholangiopancreatogram, operative

with opacification of the bile or pancreatic duct
resulted in a higher sensitivity rate than using
sonographic guidance alone for the biopsies. We
have used brush cytology both at the time of
endoscopic retrograde cholangiography and
at laparotomy. Endoscopic retrograde brush
cytology of the biliary ducts, endoscopic scrap-
ing biopsies of malignant biliary strictures,
and percutaneous brush biopsies of the biliary
tree through an endoprosthesis have been
described.' 4 The initial promise of greater
sensitivity using the transcatheter technique for
aspiration biopsy has not been fulfilled - this is
probably because many cholangiocarcinomas are
densely sclerotic tumours, with relatively low
cellularity and may show extraordinarily good
differentiation morphologically.

All our cytological failures were due either to
unsatisfactory (acellular) samples or to sampling
errors, satisfactory material being obtained from
the vicinity ofthe tumour. Fine needle aspiration
had the highest sensitivity (67%) of all the
techniques in our series. Our 30% sensitivity rate
for exfoliative cytology is disappointing and
largely contributing to this high false negative
rate was the large percentage (47%) of unsatisfac-
tory (acellular) samples. If these samples were
disregarded the sensitivity of exfoliative cytology
would be 44% (19/43). These bile samples were
prepared by directly smearing the fluid on to
slides, and centrifugation followed by smearing
of the sediment might have resulted in a higher
percentage of positive results. In our series only
15% of the false negative results using aspiration
were due to unsatisfactory samples, which is
commendable considering the small size of most
of the tumours.
Our results confirm the observation by

Soreide et all' that intraoperative cytology is
more sensitive than preoperative cytology. The
sensitivities of all three techniques increased
dramatically when performed operatively, with
exfoliative cytology achieving a sensitivity of
50%. This is probably a reflection of the shed-
ding of tumour cells into bile during operative
manipulation and raises the possibility of
manipulating the drainage catheter during
percutaneous cholangiography to increase the
tumour cell yield in bile. Indeed, Muro et al'6
have shown that the sensitivity of bile cytology is
higher after internal drainage than external
drainage, which was attributed to local trauma,
resulting from successful negotiation of the stric-
ture by the catheter, increasing the recovery of
exfoliated malignant cells.
We believe that a cytological diagnosis of

'suspicious for malignancy' should be counted as
a positive result. Only one of our patients so
coded had benign disease. The distinction
between negative and suspicious reports is
crucial and dependent on the presence ofatypical
cells. Only after careful deliberation should a
report be labelled 'highly suspicious' in the
presence of benign disease, as this has serious
therapeutic implications. A cytological result
reported as 'atypical' or 'suspicious' was con-
sidered negative in the series of Cohan et al,7 yet
in no case did a patient with such a result have a
benign disease.
There was only one false positive result in our
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series. This fallacy has been noted in a large
series of fine needle biopsies of the pancreas."
Though there has been no documented report
of a false positive cytological result in biliary
cytology, we concur with Soreide et al that this
mistake is bound to occur with series reporting
large sample numbers. In cases where the
cytodiagnosis is not consistent with clinical and
other findings the patient should be re-
evaluated. The subsequent clinical course of the
patient, however, is the best indicator of the
benign or malignant nature of the disease.
Few complications have been reported after

fine needle aspiration. Haemorrhage into the
common bile duct' and septicaemia related to
the transhepatic cholangiography3 have been
reported, but we have not encountered these
complications, either in the present series or in a
series of 285 examinations during the same
period for patients with suspected lesions of liver
or pancreas. Seeding of tumour along the needle
track has been reported in six cases after aspira-
tion biopsy of the pancreas. 17-2'This exceedingly
rare complication has not, however, been
reported after aspiration biopsy of biliary
tumours.

Cytodiagnosis of extrahepatic biliary stric-
tures is a safe procedure, is not technically
demanding, and has a high sensitivity and
patient predictive value for positive cytology. It
should be attempted in all such cases as it not
only helps in the planning of further investiga-
tions but may allow confident use of palliative
stenting and adjuvant treatment and save a
fruitless laparotomy in cases considered unre-
sectable on radiological grounds.
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