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Ultrasonically guided histological and cytological fine
needle biopsies of the pancreas. Reliability and
reproducibility of diagnoses

A Glenth0j, M Sehested, S Torp-Pedersen

Abstract
In 100 consecutive patients ultrasonically
guided histological and cytological fine needle
biopsy specimens were obtained from pan-
creatic lesions using two different needles with
an outer diameter of 0*6 mm. Specimens taken
by both cytological and histological fine needle
biopsy were examined blindly by two patholo-
gists. When related to the final and reliable
diagnosis obtained in 57 patients, the predic-
tive value of a malignant diagnosis was 1-00 for
both types of biopsy. The predictive value for
a benign diagnosis was 0.25 for histological
specimens for both examiners and 0*33 and
0 45 for the two evaluations of the cytological
specimens. False benign diagnoses seemed to
be related to both sampling error and difficul-
ties in interpreting the biopsy specimens. The
intraobserver and interobserver kappa values
concerning reproducibility of diagnoses were
higher for histological specimens (0.80 and
0.74) than for cytological specimens (0.70 and
0.61). Consistent malignant diagnoses, how-
ever, occurred more often with cytological
specimens (51 cases) than with histological
specimens (39 cases) (p<0-05) and consistent
diagnoses of insufficient material were more
common with histological specimens (18 cases
v six cases). Cytological fine needle biopsy
seems to be the method of choice if only one
method is used and a 0-6 mm needle is used.
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A reliable preoperative fine needle biopsy diag-
nosis of a pancreatic lesion is important for both
choosing treatment and the prognosis. Cyto-
logical fine needle biopsy of the pancreas has
been used for many years,' but only a few
descriptions exist of percutaneous histological
fine needle biopsy.8'2 The studies on fine needle
biopsy of the pancreas have not been conducted
as blind morphological studies because clinical
information has been an integral part of the
microscopic evaluation. Furthermore, reliable
final diagnoses other than that from fine needle
biopsy are often missing.
The purpose of the present study was to test

the unbiased diagnostic capability of both cyto-
logical and histological fine needle biopsy to
detect malignancy in the pancreas. Further-
more, we wanted to evaluate the reproducibility
of diagnoses based on these two techniques in
order to elucidate the cause of difficulties in the
interpretation of biopsy specimens.

Patients and methods
One hundred consecutive patients in whom

ultrasonically guided fine needle biopsies of the
pancreas were performed from December 1982
to March 1986 were included in the study. In
four patients several biopsies were performed on
different occasions. Only the first procedure in
these patients was included.

All biopsies were carried out with two 0-6 mm
needles using three passes for each needle. The
first needle was a Surecut needle which was
used for histological sampling, while the second
needle was a Franzen needle which was used for
aspiration cytology. The processing ofthe biopsy
specimens has been described.'3 14

After coding, both the cytological and histo-
logical biopsy specimens were evaluated separ-
ately by two pathologists. No clinical informa-
tion was given except that the specimens were
from the pancreas. After six months the biopsies
were recoded and re-evaluated by one of the two
pathologists.
Both cytological and histological fine needle

biopsy specimens were evaluated for (a)
adequacy of the material and (b) grading of
malignant, suspicion of malignancy, or benign.
Comments on tumour type, inflammation, fibro-
sis, preservation, and amount of material were
made.

After the last evaluation the codes were broken
and the clinical records were examined in order
to establish a final diagnosis. Only histologically
proved postmortem diagnoses or surgical biop-
sies, or both, performed within six months of the
fine needle biopsy, were considered as reliable
final diagnoses.
Kappa statistics'" 16 were used to estimate the

intraobserver and interobserver agreement of
diagnoses. A rough estimate ofthe standard error
ofkappa was made, even though kappa could not
be expected to be normally distributed.

All inconsistent biopsy diagnoses were re-
evaluated to determine the cause of the incon-
sistency. Furthermore, cytological and histo-
logical specimens were compared to investigate
whether consistent diagnoses occurred more
frequently with one method.
The time from when a slide was put under the

microscope until a diagnosis was reached was
registered.

Results
Biopsy specimens were taken from 41 women
and 59 men. The median age of the patients was
65 years (range 28-94 years), 66 years for women
and 65 for men. The median follow up time for
89 patients who had died was four months (range
0-38 months). Eleven patients were alive more
than 36 months after the biopsy.
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TABLE I Comparison between 57 final reliable diagnoses ofpancreatic disease and diagnoses
by two examiners (I, II) by cytological and histologicalfine needle biopsy

Diagnosis

Benign Suspicious Malignant Insufficient

Final diagnosis I II I II I II I II Total

By cytologicalfine needle biopsy:
Benign 5 5 0 0 0 0 0 0 5
Malignant 10 6 4 4 30* 38* 8 4 52

PV I 34/34 = 1-00(0 90to 1 00)II 42/42 = 100(0-92 to 1 00)

PVn,g I 5/15 = 0-33(0l12 to 062)II 5/11 = 0 45(0l17 to 77)
By histological fine needle biopsy:

Benign 3 3 0 0 0 0 2 2 5
Malignant 9 9 3 6 31* 29* 9 8* 52

PV I 34/34 = 1 00(0 90to 1 00)
II 35/35 = 1-00(0 90to 1 00)

PVneg I & II 3/12 = 0-25 (0-05 to0 57)

PVp=predictive value of a malignant diagnosis. PVn =predictive value of a benign diagnosis. The
suspicious diagnoses are considered malignant when tYe predictive values are calculated. The 95%
confidence interval is shown in parentheses.
*One endocrine tumour.

Final and reliable diagnoses were obtained for
57 patients (necropsy 27, surgical biopsies or
surgical specimens 30). Some of the surgically
verified cases were reconfirmed at necropsy. In
seven patients necropsy was performed more
than six months after the biopsy, and in one
patient a surgical biopsy was performed after six
months. Twenty seven patients who died had
had no surgery or necropsy; 25 of these died with
signs of pancreatic disease, while two patients
died of causes probably unrelated to pancreatic
disease. Eight patients without reliable final
diagnoses were alive roughly three years after the
fine needle biopsy.
The 57 final reliable diagnoses were as follows:

pancreatitis (acute or chronic) five, endocrine
pancreatic tumour one, infiltration of the
pancreas from a cancer of the common bile
duct or papilla of Vater two, pancreatic adeno-
carcinoma (including one adenosquamous
carcinoma) 49. Only three of the 57 patients
were alive three years after the biopsy (one
cancer of the papilla of Vater, one pancreatic
adenocarcinoma, and one pancreatitis).

In Table I the results of the blind cytological
and histological examinations are compared to
the 57 reliable final diagnoses. None of the
examiners reached a false diagnosis of malig-
nancy for the five benign cases, all ofwhom had
pancreatitis. Inflammation was diagnosed cyto-
logically in these five cases whereas it was found
histologically in only two of five cases. Of the
remaining three histological specimens from
benign lesions, two were judged insufficient and
one showed normal pancreatic tissue. The pre-
dictive values of a malignant or benign diagnosis
are shown in Table I. If the eight patients who
had no reliable final diagnosis - but were alive
three years after the biopsy - are considered to
have a benign disease the predictive values for a
benign diagnosis increased to 0 49 (examiner I)
and 0 57 (examiner II) for cytological diagnosis
and to 0 50 for histological diagnosis (both
examiners).
Among the false benign diagnoses inflam-

mation or fibrosis was diagnosed by both
cytology and histology in about 50% of the cases
while the remaining diagnoses were normal

TABLE II Intraobserver and interobserver reproducibility of
diagnosis in 100 cytological fine needle biopsy specimens from
the pancreas

(a) Examiner II:
First examination

B S M I Total

Second examination:
B 16 3 3 22
S 2 1 3 6
M 4 1 59 64
I 8 8
Total 22 5 65 8 100

Kappa=0-70 (e =0066)
(b) First examination ofexaminers I and II

Examiner II:

B S M I Total

Examiner I:
B 20 2 9 1 32
S 1 5 6
M 49 49
I 2 2 2 7 13
Total 22 5 65 8 100

Kappa=0-61 (E=0-064)

B =benign; S=suspicion ofmalignancy; M=malignant;
I=insufficient material. =-estimated standard error.

pancreatic cells or tissue, except for three histo-
logical specimens where only normal liver tissue
was found by both examiners. The single endo-
crine tumour was correctly diagnosed by both
examiners by cytology and by examiner I by
histology. Examiner II found the histological
specimen from that tumour insufficient due to
crushing artefacts.
The intraobserver and interobserver repro-

ducibility of cytological and histological diag-
noses are shown in Tables II and III. The kappa
values were somewhat higher for histology (0-80
and 0 74) than for cytology (0 70 and 0 61).
The total number of consistent and incon-

sistent diagnoses are given in Table IV.
Consistent diagnoses of insufficient material
were more common by histology (18 cases) than
by cytology (six cases). The most likely explana-
tions for inconsistent diagnoses are given in
Table IV. At re-evaluation the most common
explanation for inconsistent diagnoses was that
the biopsy specimen were of poor quality.

TABLE III Intraobserver and interobserver reproducibility of
diagnosis in 100 histologicalfine needle biopsy specimensfrom
the pancreas

(a) Examiner II:
First examination

B S M I Total

Second examination:
B 23 1 1 1 26
S 1 5 2 8
M 1 3 39 43
I 1 2 1 19 23
Total 26 11 43 20 100

Kappa=0-80 (E=0 049)
(b) First examination ofexaminers I and II

Examiner II:

B S M I Total

Examiner I:
B 21 1 2 24
S 1 3 2 6
M 3 5 39 1 48
I 1 2 19 22
Total 26 11 43 20 100

Kappa=0-74 (E=0 055)

B=benign; S=suspicion of malignancy; M=malignant;
I=insufficient material. E=estimated standard error.
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TABLE IV Consistency of100 cytological and 100 histological
fine needle biopsy specimens from the pancreas. Consistency is
defined as total agreement between three examinations by two
examiners. Possible causes ofinconsistency were evaluated by
re-examination

Cytologicalfine needle biopsy:
Consistency

Malignant
Suspicious
Benign
Insufficient

Total
Inconsistency re-evaluation
Very few malignant cells
Discrimination between malignant cells and

inflammatory changes difficult
Preparation too thick
Difficult to interpret (no inflammation)

Total
Histologicalfine needle biopsy:

Consistency
Malignant
Suspicious
Benign
Insufficient

Total
Inconsistency re-evaluation

Biopsy too small
Traumatised biopsy
Necrotic tissue
Fibrosis with too little epithelial tissue

Total

51
1

14
6

72

13

10
1
4

28

39
2
19
18
78

12
6
1
3

22

Table V shows that in 51 cases a malignant
cytological diagnosis was reached in all three
evaluations, while in 39 cases a consistent malig-
nant histological diagnosis was reached. This
difference is significant (p<0 05).
The two examiners spent 11 and eight minutes

respectively evaluating the slides from cyto-
logical biopsies when a benign diagnosis was
given, while a malignant diagnosis took four and
three minutes respectively (median values). For
histological biopsies four and two minutes were
taken to make a benign diagnosis, but both
examiners reached a malignant diagnosis in two
minutes (median values). A malignant diagnosis
that could not be reproduced took approximately
twice as long to evaluate as a malignant diagnosis
which could be reproduced.

Discussion
Only 11 ofour 100 patients were alive three years
after the biopsy. This can partly be explained by
the fact that the majority of our patients had a
pancreatic adenocarcinoma. At least four of the
patients with pancreatitis, however, died within
three years of the biopsy, making survival data
unreliable in distinguishing between benign and
malignant pancreatic disease.
Modern imaging techniques can show a pan-

creatic lesion, but the images do not discriminate
between inflammatory and malignant disease,

TABLE V Comparison between 100 cytological and 100
histologicalfine needle biopsy diagnosesfrom the pancreas

Histologicalfine needle biopsy

Mx3 NotMx3 Total

Cytologicalfine needle biopsy:
Mx3 31 20 51
NotMx3 8 41 49
Total 39 61 100

Cytological biopsy results more frequently in a consistent
malignant diagnosis than histological biopsy (p<005, sign test).
Mx 3=malignant in all three examinations.
NotMx 3 =other diagnoses or inconsistent diagnoses.

making further characterisation desirable. Per-
cutaneous cytological fine needle biopsy of the
pancreas is considered a reliable low risk proce-
dure. `I624 The specificity of this type of
biopsy ofpancreatic lesions is usually reported to
be 1-00, but in some investigations false malig-
nant diagnoses occur.' 25 26 The sensitivity is
around 0 80 in most reports,27 but as high as 0 97
in reports where the method of verification is
somewhat doubtful.7 18 Since most investigations
have a low proportion of benign cases the
predictive values seem to be more useful when
describing the reliability of cytological fine
needle biopsy. The predictive value of a benign
diagnosis of disease of the pancreas by this
method has been found to be as low as 0 23.26
The present cytological investigation, which,

unlike the studies mentioned above, was con-
ducted blindly, confirms that a malignant diag-
nosis by cytological fine needle biopsy is reliable
since no false malignant diagnosis occurred
among the five patients with verified benign
disease (Table I). We did not, however, find a
benign diagnosis by this method reliable since
the predictive values for that diagnosis achieved
by the two examiners were only 0 33 and 0-45
respectively. The low predictive value of a
benign diagnosis could partly be explained by
sampling error since many carcinomas are sur-
rounded by an inflammatory reaction.28 Our
study on intraobserver reproducibility (Table
IIa), however, shows that in seven cases a shift
between a benign and a malignant diagnosis
occurred. Difficulties in interpreting the slides
may therefore be part of the reason for the low
predictive value of a benign diagnosis by cyto-
logical biopsy. This was confirmed by re-evalua-
tion (Table IV), which showed that both a low
cellularity and difficulty in interpreting cellular
material were the most likely causes of incon-
sistent diagnoses by cytological biopsy.

Histological fine needle biopsy provides the
morphological benefits concerning structure
known from surgical biopsies. A few studies on
this type of biopsy including some pancreatic
tumours have been published.8""2 It was our
hope that histological biopsy would provide
more reliable and reproducible diagnoses than
cytological biopsy. The predictive values, how-
ever, of both a malignant and a benign diagnosis
using this were similar to those achieved by
cytological biopsy (Table I). Sampling error was
obvious in the three histological biopsy speci-
mens where only liver tissue was found. These
cases represent contamination from a trans-
hepatic puncture route.
The kappa values for intraobserver and inter-

observer reproducibility were somewhat higher
for histological biopsy (Table III) than for cyto-
logical biopsy (Table II), but much lower than
the kappa values we have achieved in liver
biopsy.29 It should be noted that any disagree-
ment was given the same weight when the kappa
values were calculated. The fact that a consis-
tent diagnosis of insufficient material occurred
more frequently with histological than with
cytological specimens largely explains the differ-
ences in kappa values. A better quality of
histological biopsy specimen is desirable (Table
IV) since inconsistent diagnoses could be related
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to the size and the technical quality of the biopsy
specimen. We have now changed the needle
diameter from 0'6 to 0-8 mm to increase the
sensitivity of a malignant diagnosis of pancreatic
lesions, even though the risk of causing pan-
creatitis might thereby be increased.2' Factors
other than the diameter ofthe needle, such as the
skill of the ultrasonographer and the texture of
the punctured lesions, are also important for
obtaining an adequate biopsy. It is difficult to
obtain a tissue core from a very soft or necrotic
tumour. If peripheral parts of a lesion are
biopsied the biopsy specimen may represent a
chronic or acute pancreatitis secondary to a
centrally located carcinoma.

Examiner I was more cautious than examiner
II when making a diagnosis by cytological biopsy
(Tables Ia and IIb), but otherwise there were no
obvious differences between the two examiners.
The similar diagnostic abilities of the examiners
are also reflected in the small differences between
intraobserver and interobserver kappa values
(Tables II and III). Like Hadju et al,7 we believe
that the skill of the examiner is of importance,
but difficulties in achieving better results seem to
be related more to the quality of the biopsy once
a certain routine is established.

Cytological fine needle biopsy is more sensi-
tive in making a consistent malignant diagnosis
than histological fine needle biopsy (Table V).
The combined use of both methods is of value
since histological biopsy specimens provided
eight consistent malignant diagnoses in cases
where cytological biopsy specimens were not
consistently malignant (Table V). If only one
method is used, however, and a 0-6 mm needle
is used, cytological fine needle biopsy is the
method of choice because of its sensitivity and
because it is cheaper and faster to process.
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