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terminology system for reporting pancreaticobiliary cytology
refines risk of malignancy in pancreatic specimens
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The Papanicolaou Society of Cytopathology (PSC)
terminology system for reporting pancreaticobiliary
cytology was first reported 5 years ago, with clear aims to
better stratify the risk for the diagnostic categories used in
pancreaticobiliary cytopathology, provide comparable
reporting nomenclature in centers worldwide, and provide
clinicians with flexible management options for patients
with premalignant and low-grade neoplasms with malignant
potential.1,2 Subsequent studies have shown that most
objectives have been achieved, in part owing to the unique
characteristics of the PSC system.

Analogous to other standardized “Bethesda-like”
systems, the PSC system presents a 6-tiered classification
scheme with distinct presumed risks of malignancy (ROM)
and follow-up clinical recommendations. Unique to the PSC
system is the category “Neoplastic,” which has been divided
into “Neoplastic: benign” and “Neoplastic: other.” This
unique category offers a “nonmalignant” but still neoplastic
interpretation category for entities such as neoplastic
mucinous cysts, which have variable malignant potential
that is not always possible to determine through cytological
examination alone.2 Although controversial and a matter of
extensive debate, neuroendocrine tumors should also be
included in this category, because the true nature of its
malignant potential can usually only be clearly defined in
the surgical excision specimen. Somewhat similar to this
“borderline” category in the PSC system is the SUMP (sali-
vary gland neoplasm of uncertain malignant potential) cate-
gory in the new Milan system for reporting salivary gland
neoplasms, encompassing neoplasms of undetermined
potential of malignancy.3 Also of particular importance to
E-mail address: maurosaieg@yahoo.com.

2213-2945/$36 � 2019 American Society of Cytopathology. Published by Elsev
https://doi.org/10.1016/j.jasc.2019.01.007
the PSC terminology system is the close correlation of
cytology findings with radiological imaging and biochem-
ical analysis (especially for cyst specimens), which has
been shown to decrease the number of cases classified as
nondiagnostic (ND) or negative using cytology alone.4-7

Reported studies have shown that most cases will be
placed within the negative for malignancy and malignant
categories5-12 (Table 1). Such definitive stratification of
biopsy findings strongly supports the use of the PSC system
because dichotomization and proper treatment of patients is
1 of the main reasons for using standardized nomenclature.
Nonspecific interpretations such as nondiagnostic and atyp-
ical, common reasons for increased anxiety in patients and
physicians,13 constitute a low percentage of cases owing
to the clearly defined definitions proposed and the integrated
multidisciplinary approach of the PSC system.5-9 Incorpora-
tion of biochemical and genetic analysis information into
the interpretation of cyst fluids, for example, will help to
define many pancreatic cysts from ND cytology as
neoplastic mucinous cysts and, thus, more accurately classi-
fying these cysts and providing better risk stratification and
more flexible treatment of these patients.4,14,15 For indeter-
minate diagnoses, most cases will fall into the “Neoplastic:
other category,” mainly owing to the large number of enti-
ties included in this category. Despite the broad “gray-zone”
group of diagnoses, follow-up strategies have been clearly
defined for these neoplasms in this category.2 Also, grading
the atypia of the cells can distinguish most intraductal papil-
lary mucinous neoplasms that would require surgical exci-
sion, with excellent correlation with the final histological
diagnosis.15

The ROMs for each category have been reported in most
of the studies since the implementation of the PSC system,
with some variation from the original study by Layfield
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Table 1 Studies of implementation of the PSC terminology system for reporting pancreaticobiliary cytology and distribution of cases (percentage) in each category.

Investigator ND (%) Negative (%) Atypical (%) Neoplastic: benign (%) Neoplastic: other (%) Suspicious (%) Positive (%)

Layfield, 2013 4.4 32.5 7.2 4.4a 6.9 44.5
Saieg, 2015 3.8 23.9 0 0 31.6 1.3 39.4
Smith, 2016 18.1 5.5 0 0 70.1 3.9 2.4
McKinley, 2016 11.2 47 11.2 5.6a 4.7 20.2
Chen, 2017 7.14 28.2 4.4 6.8a 10.9 42.5
Credidio, 2018 8.7 14.5 2.9 1.9 21.4 6.8 43.7
Sung, 2018 23.6 15.8 13.9 1.9 12.7 2.9 28.9
Wright, 2018 7.5 33.3 2.5 2.5 15 3.3 35.9
Averageb 10.5 25.1 5.3 2.9 21 5.1 30

Abbreviations: NA, not applicable; ND, Non-diagnostic; PSC, Papanicolaou Society of Cytopathology.
aStudies classified cases as neoplastic, not otherwise specified.
bAverage percentage of each category considering the cited studies.
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et al.8 Difficulties in defining the precise percentages,
however, have included that most of the patients with a diag-
nosis of pancreatic adenocarcinoma or even suspicious
lesions will often have an advanced stage of the disease
and that no surgical specimen will be obtained, the usual
reference standard sample for calculating overall perfor-
mance and ROM. In addition, most low-grade branch duct
intraductal papillary mucinous neoplasms will be followed
up conservatively without resection, in part because of the
clear classification of low-grade mucinous cysts using the
PSC system.

In the study by Hoda et al they showed a 1-year
prospective experience on the use of the PSC system, with
analysis of 334 fine-needle aspirates of pancreatic lesions
(approximately half solid, half cystic). They reported an
overall distribution of categories and their respective ROM,
increasing from negative to positive categories. Of great
interest, when separating “Neoplastic: other” with low- and
high-grade atypia by cytological examination, the ROM
increases from 4.3% in the low-risk group to 90% in the
high-risk group, confirming the distinct proposed clinical
recommendations and accuracy of cytology in grading such
lesions. Hoda et al also showed that when grouping
“Neoplastic: other” with high-grade epithelial atypia with
the “suspicious” and “positive” categories, the specificity
and positive predictive value increased to almost 100%. The
main limitations of the study, as previously stated, were that
only one half of the cases had corresponding surgical
specimens and a part of the calculations were performed
using the clinical follow-up data.

Other studies have also used follow-up clinical data and
cytological or histological confirmation of metastatic
Table 2 Risk of malignancies (percentage) for each category of PSC terminology system

Investigator ND (%) Negative (%) Atypical (%) Neoplastic: benign (%)

Layfield, 2013 21.4 12.6 73.9 14.2a

Smith, 2016 17 0 NA NA
Chen, 2017 57.1 18.1 69.2 2
Sung, 2018 41 30 41 0
Credidio, 2018 0 NA 100 NA
Wright, 2018 33.3 8.3 100 66.7
Weigted averageb 35.6 13.7 66.1 17.1

Abbreviations: NA, not applicable; ND, nondiagnostic; PSC, Papanicolaou Society of Cytop
aStudies classified cases as neoplastic, not otherwise specified.
bBased on the number of studies per case.
disease as surrogate method to confirm an initial fine-
needle aspiration diagnosis.10,11 Thus, the ROM summa-
rized in Table 2 might underestimate the actual ROM for
each category, because unresected lesions will be assumed
to be benign. The indeterminate categories have shown
wider ROMs among the different studies, ranging from
40% to 100% for the atypical category. Positive and suspi-
cious categories have shown a consistently high ROM, with
few false-positive cases, which translates into a high speci-
ficity and positive predictive value. As such, the implemen-
tation of the PSC system has been shown to improve the
specificity and sensitivity and better stratify cases that
should be removed or followed up clinically compared
with the conventional cytology nomenclature.5-7,10,12 In
the report by Hoda et al, the false-positive results were
limited to 2 cases with discordant grades of atypia between
the cytology findings and final histological diagnosis, both
overestimated in the cytological analysis. The false-
negative results represented w8% of cases, most of which
resulted from scant cellularity or sampling errors.

Other factors that might influence the overall perfor-
mance of pancreaticobiliary cytology and the implementa-
tion of the PSC system is the use of rapid on-site assessment
(ROSE), the type of needle used, and the professional’s
(cytotechnologist, pathologist, and endoscopist) technical
experience. ROSE has been advocated as a method for
improving the diagnostic yield and overall sensitivity and
decreasing the number of nondiagnostic cases, complication
rate, and duration of the procedure.16-18 The absence of
ROSE has also been associated with a greater ROM in cases
classified as ND.5 Next-generation “core-type” needles
produce larger tissue fragments, which contributes to greater
for reporting pancreaticobiliary cytology.

Neoplastic: other (%) Suspicious (%) Positive (%) Samples with
histology/follow-up (n)

14.2a 81.8 97.2 317
64 80 100 127

87.5 100 294
34 91 98 322
33 100 100 26
100 100 100 112
34.7 87.6 98.7

athology.
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diagnostic yield from solid lesions, potentially decreasing
the number of suspicious and atypical cases.19,20

In conclusion, implementing the PSC system for report-
ing pancreaticobiliary cytology has been, to date, an overall
successful experience worldwide, with multiple centers
around the globe reporting better risk stratification,
improved sensitivity and specificity, and easy implementa-
tion of the system compared with conventional cytology
nomenclature. Further studies reporting their experience
with the PSC system will help to make improvements in
refining the system to further improve diagnosis and patient
treatment.
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