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Background: Our aim was to evaluate the application of the classification of the Papanicolaou
Cytopathology Society for the report of biopsies by fine-needle aspiration (FNA) of pancreas and bile duct.
Methods: The FNAs obtained consecutively during 1 year were analyzed. Descriptive statistics were
performed and sensitivity, specificity, positive predictive value, negative predictive value, and cytohistological
correlation were determined. The reference standard test was the histopathological study.

Results: A total of 134 cases of FNA were reclassified with ultrasound guidance according to the
classification of the Papanicolaou Society, the median age was 59 years (range, 25-80 years). A case
interpreted as non-diagnostic was reclassified to category 4 and 3 cases with atypical cells were reclassified
to category 5. All malignant cases remained unchanged. Surgical follow-up was performed in 35 patients
(26.1%), with a cytohistological concordance in 21 cases (91.3%) and 2 discordant cases (8.7%), the reasons
for the discrepancy were due to sampling error, one of them with scarce material to make a diagnosis of
higher category, the other case with partial agreement, because cytology was observed atypical cylindrical
epithelium, with histology of grade 2 neuroendocrine neoplasia and low grade mucinous intraepithelial
neoplasia. In general, the sensitivity and specificity were 100% and 75% respectively, the positive predictive
value 88% and the negative predictive value 100%.

Conclusions: The FNA guided with endoscopic ultrasound (EUS) and interpreted according to the
Papanicolaou Cytopathology Society Classification is an accurate method to evaluate pancreatic and biliary

tract lesions with a high positive predictive value of 88%.

Keywords: Pancreatic carcinoma; classifications; Papanicolaou; cytology

Submitted Apr 27, 2018. Accepted for publication May 30, 2018.
doi: 10.21037/jg0.2018.06.06
View this article at: http://dx.doi.org/10.21037/jg0.2018.06.06

Introduction pancreatitis, diabetes of recent onset and long-term

Pancreatic cancer ranks 12th among malignant neoplasms deterioration (4-6).

in the United States (1) and is the fourth leading cause In patients with suspected cancer, it is recommended
of cancer-related deaths (2,3). Major symptoms include to perform a three-phase pancreatic tomography and
obstructive jaundice, abdominal pain, weight loss, acute endoscopic ultrasound (EUS) in order to stratify and
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evaluate the possibility of primary surgical resection, an
advantage of EUS is that fine-needle aspiration (FNA)
can be performed as an integral part of the examination,
allowing the acquisition of tissue and a prompt
diagnosis (7-11).

Currently, the FNA obtained by EUS (FNA-EUS) is
an excellent diagnostic tool to obtain cytopathological
evidence of pancreatic and bile duct tumors, contributing to
considerable improvements in the management of patients
with pancreatic and biliary neoplasms (12-14). This method
has a very high specificity (71-100%) with 0-5% false-
positives; however, the false-negative interpretation ranges
between 4-14% as a result of inadequate sampling, errors
of interpretation and the presence of technical factors.
That affects the sensitivity of the test, creating the need
to implement a unified system of terminology (8,14-16).
The Papanicolaou Cytopathology Society proposed a new
classification for the report of cytology of pancreas and bile
duct, dividing the lesions in six categories (16-21) and using
auxiliary studies for the cytological diagnosis that includes
biochemical, molecular, imaging studies, special stains of
histochemistry and immunocytochemistry for an integral
and personalized diagnosis (21-28).

One advantage of this new classification is the
standardization of the terms between the different medical
centers and the management guidelines for each category,
facilitating communication between the interdisciplinary
medical team (21).

Our objective was to determine the diagnostic
performance of the FNA-EUS when applying the
classification of the Papanicolaou Cytology Society for
pancreas and bile duct cytologies.

Methods
Ethic statement

This work was authorized by the ethics and research
committee of our institution, with a waiver of informed
consent, because of its retrospective nature (approval
number: Rev/17/79). Likewise, the anonymity of the
participants is guaranteed.

Population

A retrospective cross-sectional study was conducted, which
included all the consecutively biopsies by aspiration with
FNA-EUS of pancreas and bile duct in the National Cancer
Institute of Mexico in 2016. Cases with at least 6 months
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of follow-up and with histological report were included.
Biopsies by aspiration of liver, peripancreatic and digestive
tube nodes were excluded.

Obtaining and preparing the simple

The FNA-EUS procedure is routinely performed by an
experienced endoscopist with a linear echoendoscope
(Olympus Lineal 180) with a thin 22 G needle, with
an average of 2-3 passes per session. The aspirate is
immediately distributed in glass slides for later staining with
Hemacolor and Papanicolaou techniques.

Cytologic evaluation and processing of the cell-block

The first cytological interpretation to decide the sufficiency
of the sample was made by a cytopathologist in training.
The final interpretation was performed independently
by three cytopathologists without knowing the clinical
data and histopathologic results. The original cytological
diagnoses were reclassified based on the six categories
proposed by the Papanicolaou Society: (I) non-diagnostic,
(II) benign lesion, (III) atypical, (IV) benign neoplasia and
other neoplasms, (V) suspicious of malignancy, and (VI)
malignant neoplasm. To classify mucinous cystic lesions,
a cut-off level of ACE was considered to be 192 ng/dL.
The concordance with the final histological diagnosis
was determined in all cases where resection samples were
available. The discrepant cases were classified as partial
or no agreement and subsequently they were reviewed to
evaluate the reasons for discrepancy.

Statistical analysis

The statistical analysis was performed in SPSS ver. 23
(IBM, Armonk, NY, USA). The continuous variables
were expressed as medians and interquartile range, and
compared between groups using the Mann-Whitney test.
The qualitative variables were summarized by counting and
percentages, and the groups compared by Fisher’s exact test.
For both tests a value of P<0.05 was considered significant.
The diagnostic performance (sensitivity, specificity,
positive predictive value, negative predictive value) and
cytohistological correlation of the new classification
were determined using the histopathological study as a
reference standard. The atypical, suspicious malignancy and
malignancy results were considered as a positive cytological
diagnosis.
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Table 1 Total of cases classified according to cytological diagnosis
(n=134)

Diagnosis Cases, n [%]
Non-diagnostic/negative 33 [24.6]
Atypical 12 [9]
Neoplastic 4 [3]
Suspicious of malignancy 4 [3]
Malignant 81 [60.4]

Table 2 Total of cases classified according to Papanicolaou
classification (n=134)

Diagnosis Cases, n (%)
Category 1 (non-diagnostic) 30 (22.4)
Category 2 (benign lesion) 2(1.5)
Category 3 (atypical) 9 (6.7)
Category 4 (benign neoplasia) 5(3.7)
Category 5 (suspicious of malignancy) 7 (5.2
Category 6 (malignant) 81 (60.4)

Results

Demographic and clinicopathological characteristics of
patients

We identified 134 cases of FNA-EUS with a median age
of 59 years (IQR, 46-65 years), 88 were women (66%)
and 46 men (34%). Regarding EUS characteristics, 83%
of cases were solid lesions and 17% cystic lesions, of
which 114 cases consisted of purely solid lesions, 2 cystic
lesions and 15 mixed lesions. In 93 (42%) cases the most
frequent symptom was pain, 70 (31%) cases had jaundice
and 59 (27%) cases weight loss. The presence of pain
and/or jaundice occurred in all diagnostic categories,
however, weight loss was not found in those classified in
categories 2 and 4.

Cytology analysis

The cytological diagnoses issued before the application
of the new classification included: 33 (24.6%) non-
diagnostic and negative samples, 12 (9%) atypical lesions,
4 (3%) neoplasms, 4 (3%) suspicious of malignancy and 81
(60.4%) malignant (Table 1). Applying the new classification
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proposed by the Papanicolaou Cytopathology Society,
30 cases (22.4%) were reclassified in category 1, 2 cases
(1.5%) category 2, 9 cases (6.7%) category 3, 5 cases
(3.7%) category 4, 7 cases (5.2%) category 5, and finally
81 cases (60.4%) category 6 (Tuble 2). Of 18 cases that
initially presented a descriptive result, 8 (44.4%) cases
were reclassified to category 1 (non-diagnostic) and of
the remaining 10 (55.6%) that previously described cells
with atypia, 7 cases were included in category 3 (atypia)
and 3 cases were reclassified in category 5 (suspected of
malignancy).

Considering the previous nomenclature, of the 33 cases
negative/non-diagnostic, 30 were reclassified as category 1,
since they presented only glandular epithelium without
alterations, reactive cells, hemorrhagic background and/or
artifices; of these cases, 12 had histopathological study: 7
cases with adenocarcinomas, 2 cases with microcystic serous
cystadenoma, 1 case with neuroendocrine carcinoma, 1 case
with pseudopapillary solid neoplasia, 1 case with nonspecific
inflammation. Two cases were classified as category 2, one
of them with cytological characteristics compatible with a
pancreatic pseudocyst, with a histopathological report of
a pancreatic pseudocyst, and a case in which mild chronic
inflammation and fibrosis were observed cytologically,
with histopathological report also inflammatory. Finally,
one case based on the cytological, EUS and biochemical
characteristics [with serologic carcinoembryonic antigen
(CEA) levels >192 ng/mL], was reclassified to category 4.

There were 12 cases previously interpreted as atypical,
which according to the new guidelines, 9 cases remained
category 3, of which 4 have a histopathological report:
1 adenocarcinoma, 1 carcinoma with foci of mucinous
differentiation, 2 neuroendocrine neoplasms grade 2, and
the remaining three cases were reclassified to category 5. Of
the four cases that were diagnosed before the reclassification
as neuroendocrine neoplasia or solid pseudopapillary
tumor, they were reclassified in category 4. Two cases with
a cytological diagnosis of neuroendocrine neoplasia have
a histopathological report of only one: neuroendocrine
neoplasia grade 1. Two cases cytologically with a diagnosis
of pseudopapillary solid neoplasm, both with the same
histopathological report. Finally, a case of the previous
negative/non-diagnosis nomenclature was added, which
had CEA >192 ng/mL, consisted of a predominantly cystic
lesion with focal solid areas and cytologically represented
by reactive epithelium, with a Histopathological report of
mucinous papillary intraductal neoplasia.

For the category suspicious of malignancy, the 4 cases
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previously diagnosed were maintained in this category and
3 were added with the reclassification, there is only one
histopathological report of adenocarcinoma. All the positive
interpretations for malignancy remained as malignant in
category 6, counting on the histopathological report of
12 cases: 7 adenocarcinomas, 3 cholangiocarcinoma, 2
metastases (I mixed cystadenocarcinoma with papillary and
high-grade clear cell areas and 1 cell carcinoma of Merkel).

Regarding the surgical follow-up of all the patients, there
was a histopathological report of 35 cases, 13 (37%) product
of pancreatoduodenectomy and 22 biopsy samples (63 %).

From the cases with histologic tissue available, 21
(91.3%) cases had cytohistologic concordance and 2 (8.7%)
discordance. The reasons for discrepancy were due to
sampling error, one of them with scarce atypical material,
the other case with partial agreement because cytological
atypical cylindrical epithelium was observed and in histology
a grade 2 neuroendocrine neoplasia was identified with
infiltration in the body and tail, and low grade mucinous
intraepithelial neoplasia.

In general, sensitivity and specificity were 100% and
75% respectively, positive predictive value 88%, and
negative predictive value 100%. The 12 cases that were
classified cytologically as category 1, were due to sampling
error, since the stretches contained normal and reactive
glandular epithelium, and with artifices, this material was
not representative of the lesion presented in the clinical/

EUS context.

Discussion

The purpose of this new classification is to standardize the
cytological report of pancreatic and biliary tract lesions,
facilitating communication between the interdisciplinary
medical team. The sensitivity and specificity of the FNA-
EUS in the literature is variable, depending on many
factors such as the sample size, nature of the lesions (cystic
vs. solid) and the definition of “positive” in the statistical
analysis (29-31).

Hewitt er al. (32), in a meta-analysis that included
33 studies with a total of 4,984 patients, evaluated the
diagnostic accuracy of FNA-EUS to detect pancreatic
cancer. The sensitivity for malignant cytology was 85% and
specificity 98%. Including as positive the results of atypical
cytology and suspicious of malignancy, the sensitivity
increased to 91%, however, the specificity was reduced
to 94%.

Bergeron, in a retrospective study that included 1,212
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cases of FNA-EUS of both cystic and solid pancreatic
lesions, reported a sensitivity of 83.2%, specificity of 85.9%,
positive predictive value of 95.5%, and negative predictive
value of 56.1% (29).

Eloubeidi e al. evaluated 101 cases of FNA-EUS of
patients with pancreatic solid tumors, with a sensitivity of
94.7%, specificity 100%, positive predictive value of 100%
and negative predictive value of 85.2% (31). In the present
study, a high sensitivity of 100% was obtained, however,
specificity of 75%, with a positive predictive value of 88%
and a negative predictive value of 100%. False-positive
cases of pancreatic FNA-EUS are rare and generally
represent <1% of all malignant cases, consisting mainly of
cells with atypia, and atypical mucinous cell groups (29,30).
In our study, two false cases were presented positive, due to
sampling errors.

A fundamental premise to implement a wide use of the
FNA-EUS is not to lose a “positive” case. However, false-
negative cases are common, coinciding with different series
such as Bergeron et a/. reporting a false negative rate of
43.3%, defining it as cytologically negative cases in which
neoplastic histology was found (29). Woolf et 4l. reported
similar cases, with 19 of 39 cases (48.7%) cytologically
negative with a histological diagnosis of neoplasia (30).
Saieg et 4l., in 6 cytologically negative cases with positive
histology for neoplasia, 5 were considered sampling errors
and 1 with error of interpretation (14). In the present study,
from the 12 cases in the category “non-diagnostic”, one case
was due to sampling error.

In our study, a greater category change was observed
in the “descriptive”, “non-diagnostic” and “atypical”
diagnoses, and with minimal change in the “suspicious” and
“malignant categories”. Saieg et al. reclassified 155 studies
according to the New Classification of the Papanicolaou
Society of Cytopathology, all malignant cytologies
(61 cases, 39%) remained within the same category of
malignancy (14).

Comparing the two terminologies, the new
nomenclature reclassified in a clear and simple way the
“non-diagnostic” lesions in category 1 and the “benign
lesions” in category 2, which includes specific pathologies
that can be diagnosed cytologically as benign (16,21). For
example, the pancreatic pseudocyst, with one case in our
series.

Another aspect to be highlighted includes the cystic
lesions, in the new proposal it is mentioned that the absence
of epithelial cells does not necessarily mean that a sample
is not diagnostic, such as the pancreatic pseudocyst. It
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is also the case of lesions previously interpreted as non-
diagnostic/negative which, now considering the cystic
context of the lesion, with high CEA levels, should be
interpreted as category 4 (14,16,31). In our study, one case
was reclassified from “non-diagnostic” to category 4, with a
histopathological report of intraductal papillary mucinous
neoplasia. Bergeron ez 4/. affirm in their study that the “triple
test” (association of clinical, radiological and cytological
findings) is currently the best method to classify mucinous
lesions and we agree (29).

It is important to point out that, as in the literature,
the greatest relevance was presented in the categories
that are usually described as a gray area, since in these
cases a definitive diagnosis of malignancy cannot be
interpreted. According to our former classification, most
of the borderline cases were considered as atypical lesions
(12 cases). With the reclassification, a quarter of them were
considered category 5, considerably increasing the risk of
malignancy from 58% to 84% (16). In the literature, the
cases with cytological diagnosis of atypia constitute from 1%
to 17%, being the majority >10% (29). In our series, the
9 cases classified category 3 represented the 6.71%.

In addition to the re-evaluation of the sample, repeating
EUS-guided sampling is another option that has been
suggested for pancreatic lesions with inconclusive results.
Additionally, two retrospective studies found that, for
indeterminate cytopathological diagnoses, clinical
conditions such as weight loss and obstructive symptoms
were associated with a diagnosis of malignancy as it was in
our study (33).

Conclusions

We confirmed that FNA-EUS interpreted according to
the Papanicolaou Cytopathology Society Classification,
is an accurate method to evaluate pancreatic and biliary
tract lesions, with a high positive predictive value. The
correlation between the EUS, biochemical data, and
cytological findings is essential to classify neoplasms,
especially those with mucinous characteristics. It is
important to emphasize that the cytopathological study
in the diagnosis of pancreatic and bile duct lesions can
significantly influence the clinical management of these
patients.
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