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! Context.—The World Health Organization (WHO)
Reporting System for Pancreaticobiliary Cytopathology
(WHO System) is the product of a joint venture between
the World Health Organization, the International Academy
of Cytology, and the International Agency for Research on
Cancer. The WHO System revises the Papanicolaou Society
of Cytopathology System for Reporting Pancreaticobiliary
Cytology (PSC System) and replaces the 6-tiered system
with a 7-tiered system.

Objective.—To explain the WHO System and the differ-
ences with the PSC System.

Data Sources.—The WHO System and the PSC System
of Reporting Pancreaticobiliary Cytopathology.

Conclusions.—The diagnostic categories of the WHO
System are “Insufficient/Inadequate/Nondiagnostic”; “Benign
(Negative for Malignancy”’; “Atypical”; “Pancreaticobiliary
Neoplasm, Low Risk/Low Grade (PaN-Low)”; “Pancreatic
Neoplasm, High Risk/High Grade (PaN-High)”; “Suspicious
for Malignancy”; and “Malignant.” In the WHO System, the

“benign” category includes both nonneoplastic and neo-
plastic lesions, so the “Neoplastic: Benign” category of the
PSC system has been eliminated. Low-grade malignancies,
pancreatic neuroendocrine tumors (PanNETs), and solid-
pseudopapillary neoplasm (SPN) classified as “Neoplastic:
Other” in the PSC System are classified as “Malignant” in
the WHO System, leaving in the “Neoplasm” category
intraductal lesions, which are divided into 2 new diagnos-
tic categories: “Pancreaticobiliary Neoplasm (PaN)–Low
Risk/Grade” and “PaN–High Risk/Grade.” As with the PSC
System, the WHO System advocates close correlation with
imaging and encourages incorporation of ancillary testing
into the final diagnosis, such as biochemical (carcinoem-
bryonic antigen [CEA] and amylase) and molecular testing.
The WHO System includes risk of malignancy per cate-
gory, and reporting and diagnostic management options
that recognize the variations in resources of low- and
middle-income countries.

(Arch Pathol Lab Med. doi: 10.5858/arpa.2023-0411-RA)

The World Health Organization (WHO), the International
Academy of Cytology, and the International Agency for

Research on Cancer (IARC), through a memorandum of
understanding signed in 2020, are developing international
standardized reporting systems in cytopathology that mirror
the WHO Classification of Tumors series with links between
the 2 series on the Web site and in the text. These evidence-

based terminology systems have diagnostic categories with
associated risks of malignancy (ROMs) and diagnostic man-
agement recommendations to facilitate diagnosis and patient
management. Each standardized terminology system pro-
vides key diagnostic cytomorphologic features of specific
lesions or neoplasms and provides a discussion of the differ-
ential diagnosis based on morphology alone, which is a ben-
efit to pathologists in low-resource settings. Ancillary studies
for diagnostic and prognostic evaluation are also covered.

Two books have been recently published—one on lung
cytopathology1 and one on pancreaticobiliary cytopathol-
ogy,2 the latter detailed below. Five other books are in
development: lymph node, thymus, and spleen; soft tissue;
liver; breast; and kidney/adrenal cytopathology.

A Standing Committee or “series editors” for these books
includes co-chairs Ian Cree, MBSc, MBChB, PhD (recently
retired and replaced by the new director of IARC, Dilani
Lokuhetty, MBBS) and Andrew Field, MD; and Fernando
Schmitt, MD, PhD; Martha Pitman, MD; and Ravi Mehro-
tra, MD, PhD (recently replaced by Bharat Rekhi, MD, of
India). This Standing Committee oversees the organization,
development, writing, and editing of the WHO Systems.
Each specific terminology system has an Expert Editorial
Board who are chosen on the basis of their expertise in the
field and/or diversity of geographic representation.
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The WHO Reporting System for Pancreaticobiliary Cyto-
pathology (WHO System) revises the Papanicolaou Society
of Cytopathology System for Reporting Pancreaticobiliary
Cytology (PSC System) published in 2015.3,4 The PSC system
uses a 6-tiered system, and the WHO System uses a 7-tiered
system. Differences between the 2 systems are illustrated in
Table 1. Both systems advocate close correlation of the cyto-
morphology with ancillary testing, such as biochemical (car-
cinoembryonic antigen [CEA] and amylase) and molecular
testing of pancreatic cyst fluid, as well as correlation with
imaging features.3 Doing so reduces the number of atypical
and nondiagnostic reports, and increases both sensitivity and
specificity of detecting neoplasia.3,5–13

There are significant differences between the WHO and
the PSC systems. In the WHO System, the “benign” category
includes both nonneoplastic and neoplastic lesions, so serous
cystadenoma and other benign neoplasms are now classified
as simply “Benign,” and the “Neoplastic: Benign” category of
the PSC system has been eliminated. Low-grade malignan-
cies, pancreatic neuroendocrine tumors (PanNETs), and
solid-pseudopapillary neoplasm (SPN) classified as “Neo-
plastic: Other” in the PSC System are now classified as
“Malignant” category, as per the 5th edition of the WHO
Classification of Tumours, Digestive System Tumours,14

thus leaving in the “Neoplasm” category noninvasive

premalignant lesions of the ductal system. Given the stark
difference in the risk of malignancy of low-grade and
high-grade intraductal lesions, 2 new diagnostic categories—
pancreaticobiliary neoplasm–low risk/grade (PaN-Low) and
pancreatic neoplasm–high risk/grade (PaN-High)—were cre-
ated, which are selected on the basis of cytomorphologic grade
of the epithelium.

The method of pancreaticobiliary sampling—fine-needle
aspiration biopsy (FNAB) versus bile duct brushing (BDB)—is
associated with different ROMs, and thus 2 tables are provided
(Tables 2 and 3). With the redistribution of tumors in the
benign, neoplastic, and malignant categories in the WHO Sys-
tem, the associated ROM for the diagnostic categories is better
aligned than in the PSC System, which had an artificially low
ROM in the “Neoplastic” category owing to the admixture
of benign, low- and high-grade premalignant lesions and
low-grade malignancies.8,11,15–17 The ROM for BDB is
higher per diagnostic category than for FNAB because of
the higher threshold for a definitive malignant diagnosis
on BDB owing to inherent underlying inflammatory condi-
tions causing biliary stricture and the often-associated
indwelling stents. Also, because criteria are lacking for the
diagnosis of specific premalignant intraductal biliary neo-
plasms, the “PaN-Low” or “PaN-High” categories will likely
not be used for BDB.

Table 1. Comparison of the Papanicolaou Society of Cytopathology (PSC) and World Health Organization (WHO)
Systems of Reporting Pancreaticobiliary Cytopathology

Diagnostic Category PSC System WHO System

I Nondiagnostic I Unsatisfactory/Insufficient/Nondiagnostic

II Negative (for Malignancy) II Benign/Negative (for Malignancy)

Nonneoplastic lesions only Nonneoplastic and neoplastic lesions

III Atypical II Atypical

IV Neoplastic IV PaN-Low

Benign Intraductal lesions–low risk/grade

Other

Intraductal lesions–all grades

PanNET and SPN

V PaN-High

Intraductal lesions–high risk/grade

V Suspicious (for Malignancy) VI Suspicious (for Malignancy)

VI Positive (for Malignancy) VII Malignant

Includes PanNET and SPN

Abbreviations: PaN-High, pancreatic neoplasm, high risk/grade; PaN-Low, pancreatic neoplasm, low risk/grade; PanNET, pancreatic neuroendo-
crine tumor; SPN, solid-peudopapillary neoplasm.

Table 2. The World Health Organization System for Reporting Pancreaticobiliary Cytopathology for Pancreatic Fine-Needle
Aspiration Biopsy (FNAB): Implied Risk of Malignancy and Clinical Management Options by Diagnostic Category

Diagnostic Category Estimated Risk of Malignancy, % Clinical Management Options

1. Insufficient/Inadequate/Nondiagnostic 5–25 Repeat FNAB

2. Benign/Negative for Malignancy 0–15 Correlate clinically

3. Atypical 30–40 Repeat FNAB

4. Pancreatic Neoplasm–Low Grade (PaN-Low) 5–20 Correlate clinically

5. Pancreatic Neoplasm–High Grade (PaN-High) 60–95 Surgical resection in surgically fit patients

Conservative management optional

6. Suspicious (for Malignancy) 80–100 If patient to be surgically managed, treat as positive

If patient requires preoperative therapy, repeat FNAB

7. Positive (for Malignancy) 99–100 Per clinical stage

Reproduced with permission from International Academy of Cytology–International Agency for Research on Cancer–World Health Organization
Joint Editorial Board.1
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The 7 diagnostic categories of the WHO System are
discussed below and selectively illustrated.

CATEGORY: INSUFFICIENT/INADEQUATE/
NONDIAGNOSTIC

The definition of an Insufficient/Inadequate/Nondiag-
nostic specimen is “one that for qualitative and/or quanti-
tative reasons does not permit a diagnosis of the targeted
lesion.” In contrast to the 1 term of Nondiagnostic in the
PSC System, 3 terms are listed as options given the varia-
tion in preference among institutions, but all institutions
should select 1 term and use it consistently.4 Rates for this
category average 12%18 and are associated with operator
experience, biopsy technique, and use of rapid on-site
evaluation.19–21

“Insufficient/Inadequate/Nondiagnostic” FNAB specimen
classification may also be due to the nature of the lesion, one
with extensive fibrosis for example, or from obscured tissue
from mechanical or preparation artifact.

Cellularity for adequacy is not established in pancreaticobili-
ary cytopathology. While solid lesions or duct strictures with
acellular to very paucicellular samples should be placed in this
category, this is not true for cystic lesions. Thick, colloid-like
extracellular mucin or elevated cyst fluid CEA levels are
enough to classify the cyst as mucinous, even in the absence of
an epithelial component.22 Specimens containing only benign
pancreatic acinar and/or ductal epithelial cells in the setting of
a distinct solid or cystic lesion on imaging are best classified as
“Insufficient/Inadequate/Nondiagnostic,” since the FNAB does
not explain the mass seen on imaging. But it is recognized
within the WHO System that some laboratories choose to
classify such cases as “Benign,” describing what is present on
the slides, and then adding a note or caveat in the report that
the biopsy specimen most likely is not representative of the
targeted lesion. Classifying a likely sampling error as “Benign”,
however, will inflate the ROM of the “Benign” category,
impacting clinical confidence in a benign diagnosis.

ROM for the “Insufficient/Inadequate/Nondiagnostic”
category is based on retrospective and prospective studies
and ranges from 5% to 25%.8,11,15,18 For BDB specimens, the

ROM is high at 28% to 69% owing to the sampling bias of
targeting duct strictures with an inherently high risk of
malignancy.23–29

Diagnostic management recommendation of an “Insuffi-
cient/Inadequate/Nondiagnostic” sample is repeated biopsy
in most cases. Patients clinically suspected of autoimmune
pancreatitis may have a trial of steroids.30 Brush cytopa-
thology specimens evaluated with direct smears can be
repeated by using liquid-based cytopathology to improve
cellular preservation. Adding molecular testing to pancre-
atic cysts and BDBs may also help to identify high-risk
lesions.25,31–34

CATEGORY: BENIGN/NEGATIVE FOR MALIGNANCY

The definition of a specimen categorized as “Benign (Neg-
ative for Malignancy)” is one that “demonstrates unequivocal
benign cytopathological features, which may or may not be
diagnostic of a specific process or benign neoplasm.”

The Benign term is new to the WHO System and added
as an option to “Negative (for Malignancy)” as in the PSC
System. This category includes both nonneoplastic and
neoplastic entities, so SCA and other benign neoplasms are
classified as “Benign” and not as “Neoplastic: Benign” as in
the PSC System. Specific benign entities that can be diag-
nosed on cytology include acute pancreatitis, chronic pan-
creatitis, autoimmune pancreatitis, cholangitis, pseudocyst,
lymphoepithelial cyst, accessory spleen (splenule), serous
cystadenoma (SCA) (Figure 1), and other rare benign neo-
plasms such as lymphangioma and schwannoma. If a spe-
cific benign nonneoplastic condition or neoplasm is not
recognized, a descriptive report is provided. The use of this
diagnostic category implies that the cellularity of the sample
is adequate and that there is no evidence of cytopathologic
atypia. A sample composed of normal pancreatic tissue in the
appropriate clinical setting, and in the absence of a distinct
mass lesion, is appropriately placed in the “Benign” category.
However, if there is a distinct, clearly defined mass on imag-
ing, aspiration of only normal pancreatic tissue is best classi-
fied as “Insufficient/Inadequate/Nondiagnostic” to maintain a
meaningful ROM in the “Benign” category.

Table 3. The World Health Organization System for Reporting Biliary Cytopathology: Implied Risk of Malignancy and
Clinical Management Options by Diagnostic Category

Diagnostic Category Estimated Risk of Malignancy, % Clinical Management Options

Insufficient/Inadequate/Nondiagnostic NA Repeat ERCP with cholangioscopy, brushings,
and biopsies

Benign/Negative for Malignancy 0–25 Correlate clinically

Atypical 25–50 Repeat ERCP with cholangioscopy, brushings,
and biopsies; consider ancillary testing with
FISH and/or NGS

Pancreatic Neoplasm–Low Grade (PaN-Low) NA NA

Pancreatic Neoplasm–High Grade (PaN-High) NA NA

Suspicious (for malignancy) 75–90 Repeat sampling with ancillary testing (FISH
and/or NGS) or, if other factors support malig-
nancy, surgical intervention; for neoadjuvant
therapy, repeat ERCP with cholangioscopy
and brushings/biopsies/ancillary testing

Malignant 96–100 Per clinical stage

Abbreviations: ERCP, endoscopic retrograde cholangiopancreatography; FISH, fluorescence in situ hybridization; NA, not available/applicable;
NGS, next-generation sequencing.

Reproduced with permission from International Academy of Cytology–International Agency for Research on Cancer–World Health Organization
Joint Editorial Board.1
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The ROM in the “Benign” category on pancreatic FNAB
ranges from 0% to 15%.8,11,15,17 The ROM for a “Benign”
BDB is as high as 55%,23–29 owing to the high threshold for
a malignant diagnosis in BDB samples.

Clinical management for a “Benign” diagnosis can be
conservative. No further treatment is needed for lymphoep-
ithelial cyst or splenule. Pseudocysts can be drained, and
benign neoplasms observed. Surgical resection may be per-
formed to alleviate symptoms. Corticosteroids are used in
the treatment of autoimmune pancreatitis, which is why it
is essential for cytopathologists to consider the possibility of
the disease based on the FNAB.

CATEGORY: ATYPICAL

A specimen categorized as “Atypical” is one that “dem-
onstrates features predominantly seen in benign lesions
and minimal features that may raise the possibility of a
malignant lesion, but with insufficient features either in

number or quality to diagnose a ‘benign, PaN-low, PaN-
high, or malignant’ process or lesion.”

There is significant interobserver variability in the use of
the “Atypical” category primarily based on the quality and
quantity of the abnormal cells coupled with the experience of
the pathologist. The inherent characteristics of the lesion
sampled influence cellularity, and technical factors, such as
preparation artifact, influence the sample quality.35,36 Experi-
ence and expertise in interpreting pancreaticobiliary samples
impact the use of the “Atypical” category.37 The histopatho-
logic correlate with this category is broad and ranges from
benign to premalignant and malignant entities.8–10,15,38–40

The frequency of the “Atypical” category for FNAB of pan-
creas ranges from 0% to 14% with an average of 5.5%.18,41

The frequency in BDB ranges from 11% to 39.8%, which is
likely due to the reactive atypia inherent to primary scleros-
ing cholangitis, stents, and biliary stones.24,42–44 Now that
PanNETs and SPN are classified as “Malignant,” an FNAB
sample that is not diagnostic, but suspected, should be

Figure 1. Serous cystadenoma. Fibrous septum surrounded by bland, cuboidal, nonmucinous epithelial cells punctuated with hemosiderin-laden
macrophages (direct smear, Diff-Quik, original magnification 3100).

Figure 2. Low-grade mucinous epithelium from a neoplastic mucinous cyst. Sheet of bland mucinous epithelial cells with evenly distributed uni-
form nuclei associated with extracellular mucin (cytospin, Papanicolaou, original magnification 3600).

Figure 3. High-grade mucinous epithelium from a neoplastic mucinous cyst. Small mucinous epithelium singly and in small loose cluster in a
background of cellular necrosis (cytospin, Papanicolaou, original magnification 3600).

Figure 4. Ductal adenocarcinoma. Discohesive sheet of glandular cells with intracytoplasmic mucin vacuoles. Note the anisonucleolsis and irreg-
ularity of nuclear membranes (direct smear, Papanicolaou, original magnification 3600).
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classified as “Suspicious for Malignancy” and not “Atypical”
as was the case in the PSC System. For BDB, the “Atypical”
category is applied to cases in which the atypia observed is
beyond that seen in reactive and inflammatory changes
while quantitatively and qualitatively insufficient for categori-
zation as “Suspicious for Malignancy.” Low-grade biliary
intraepithelial neoplasia and intraductal papillary neoplasm
of the bile duct are entities described in the “Pan-Low” cate-
gory but given the rarity of these lesions and the lack of well-
defined diagnostic criteria, the mostly likely category will
be “Atypical.”45,46 The known overlap in cytomorphol-
ogy between reactive and reparative changes in bile duct
epithelium—from stents, stones, and inflammation—and
well-differentiated adenocarcinoma leads to a high use of
the “Atypical” category.47 The ROM of the “Atypical” cate-
gory for FNAB of pancreas is 30% to 40% and for bile duct
brushings, 25% to 50%.8,11,15,23–26

The management of an “Atypical” cytopathologic diagno-
sis should include multidisciplinary discussion, consensus
review, expert consultation, the use of ancillary tests, and
repeated sampling with ROSE. Adding ancillary testing with
fluorescence in situ hybridization48–51 and next-generation
sequencing32,33 has improved the classification of pancreatic
cysts, and the sensitivity of detection of malignancy in
BDB.25,31,52,53 Consensus review or second opinion from
experienced pancreaticobiliary cytopathologists may also
help in changing this indeterminate diagnosis to a defini-
tive diagnosis.54

CATEGORY: PANCREATIC NEOPLASM:
LOW RISK/GRADE

A specimen categorized as “Pancreaticobiliary Neoplasm:
Low Risk/Grade” is defined as one with features of an
intraductal and/or cystic neoplasm with low-grade epithe-
lial atypia. Intraductal neoplasia is graded as either low or
high grade, with low-grade epithelial atypia representing
low- to intermediate-grade dysplasia.55,56 The ROM for the
“PaN-Low” category is 4.3%.57 Accurate grading of the epi-
thelial atypia as low risk/grade, which includes intermedi-
ate-grade dysplasia, and distinguishing it from high-risk/
grade atypia is challenging, requiring well-preserved epi-
thelium and diagnostic experience.58 Degeneration and
reactive changes can cause low-grade cells to mimic high-
grade cells. When in doubt, grade down and add a note to
the report that some cells raise the possibility of a high-
grade lesion.

This category can also be used even without epithelium if
thick colloid-like mucin or cyst fluid CEA analysis shows an
elevated CEA level supporting the diagnosis of mucinous
neoplasia. If molecular data are also available at the time of
diagnosis that support mucinous neoplasia (eg, KRAS or
GNAS mutation; maybe from a prior FNAB), then this
information can also be used to justify this diagnostic cate-
gory. The absence of epithelium does not equate to a defini-
tive diagnosis of a low-risk/grade cyst, but the absence of
high-grade epithelial atypia or background necrosis sup-
ports the “PaN-Low” category, based on cytology.

Most intraductal lesions are intraductal papillary mucinous
neoplasms (IPMNs), but distinction between a low-grade
mucinous cystic neoplasm (MCN) and IPMN is usually not
possible because the required ovarian-type stroma for a diag-
nosis of MCN is typically not identified in aspirated cyst con-
tents. Low-grade IPMNs, most often from branch-duct cysts,
produce scantily cellular specimens with columnar mucinous

epithelium resembling gastric foveolar cells. Some nuclear
elongation and pseudostratification can be seen (Figure 2).59

The primary differential diagnosis for low-grade IPMN is
gastric contamination, so knowing the part of the gastroin-
testinal tract punctured for the FNAB is very helpful.60

Patients with low-grade mucinous cysts have the option of
surveillance depending on the clinical and imaging features.61–63

CATEGORY: PANCREATIC NEOPLASM: HIGH
RISK/GRADE

A specimen categorized as “Pancreaticobiliary Neoplasm:
High Risk/Grade” is one with features of an intraductal and/
or cystic neoplasm with high-grade epithelial atypia (HGA).

PaN-high lesions include flat high-grade pancreaticobili-
ary intraepithelial neoplasia, intraductal mucinous and non-
mucinous lesions with HGA (IPMN, intraductal papillary
biliary neoplasm, intraductal oncocytic papillary neoplasm,
and intraductal tubulopapillary neoplasm), and MCN with
HGA.

HGA represents either high-grade dysplasia or invasive
carcinoma because the difference cannot be distinguished
with accuracy on cyst fluid cytology in most cases. PaN-high
has an estimated ROM of 60% to 95%.8,11,15,17 The “PaN-
High” category provides a more flexible and less anxious
patient management paradigm than the “Suspicious for
Malignancy” category, particularly when conservative patient
management is recommended. HGA has an 89% sensitivity
and 98% specificity for detecting a high-risk cyst.57

HGA is defined as a cell smaller than a 12-mm duodenal
enterocyte with high nuclear to cytoplasmic ratio and abnor-
mal chromatin, which can be hypochromatic or hyperchro-
matic and with or without background necrosis55 (Figure 3).
When these criteria are used there is overall good interobserver
agreement in distinguishing low-risk/grade from high-risk/
grade cysts.55,58,63–65 However, if intermediate-grade dysplasia
is included in the grading scheme, it is virtually impossible to
accurately stratify cysts with intermediate-grade dysplasia into
low- and high-risk groups, making the addition of genetic test-
ing very important in potentially identifying high-risk cysts.32

The “PaN-High” category is dominated by high-grade
IPMN, which is a grossly visible cystic lesion involving the
main and/or branch pancreatic ducts. The primary differen-
tial diagnosis is with high-grade MCN.

Ancillary testing support for “PaN-High” category includes
molecular analysis showing late mutations in the adenoma-
carcinoma progression, including TP53,32–34,66 SMAD4,33,34,66

and CDKN2A (p16).33,34 Immunohistochemical stains on cell
blocks include mutant p53 expression demonstrated by strong
nuclear staining or no expression (null pattern),67,68 and loss of
nuclear SMAD469,70 or p16.71 These stains should be inter-
preted with caution on scant specimens.

Surgical resection warrants careful clinical consideration
with a PaN-high diagnosis. Conservative observation is a
reasonable option in a poor surgical candidate with low-
risk imaging features.

CATEGORY: SUSPICIOUS FOR MALIGNANCY

A specimen characterized as “Suspicious for Malignancy”
demonstrates some cytopathologic features suggestive of
malignancy but with insufficient features either in number
or quality to make an unequivocal diagnosis of malignancy.
The “Suspicious for Malignancy” category represents approxi-
mately 4.7% to 16% of cases.24,72,73 This and the “Atypical”
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category provide indeterminate categories that help to opti-
mize the accuracy and predictive values of the “Benign” and
“Malignant” categories. Reported ROMs for the “Suspicious
for Malignancy” category for pancreatic FNAB range from 80%
to 100%.8,9,15,17,74 Malignancy risk for BDB specimens ranges
from 74% to 100%.23–26,28,43,75,76

The “Suspicious for Malignancy” category indicates that
the cytopathologic findings are highly concerning for but
not diagnostic of a malignancy. Factors contributing to the
“Suspicious for Malignancy” category include scant cellular-
ity, technical limitations of specimen staining or prepara-
tion, cytomorphologic features lacking for a definitive
diagnosis of malignancy, and caution on the part of the
cytopathologist. Contributing factors resulting in a “Suspi-
cious for Malignancy” rather than a “Malignant” diagnosis
include caution in the setting of concurrent pancreatitis,
stent placement, stones, inflammatory conditions such as
sclerosing cholangitis, and sampling of subclinical high-
grade premalignant lesions of the pancreas.15,77–79

Categorization of a specimen as “Suspicious for Malig-
nancy” is not equivalent to a “Malignant” diagnosis and
should not by itself result in neoadjuvant therapy or radical
surgery. In all cases, further patient management and clini-
cal decisions require correlation with clinical and imaging
findings.

CATEGORY: MALIGNANT

A specimen categorized as “Malignant” demonstrates
unequivocal cytopathologic features of malignancy. Tumors in
this category include both primary and secondary malignan-
cies, with pancreatic ductal adenocarcinoma (PDAC) and chol-
angiocarcinoma accounting for most primary malignancies.80

As in the PSC System,3 pancreatic acinar cell carcinoma, neu-
roendocrine carcinomas, pancreatoblastoma, primary and sec-
ondary hematopoietic malignancies, and sarcomas are also
included in this category. A change from the PSC System is
the inclusion of PanNET and SPN in this category to make this
system consistent with the classification of pancreatic tumors in
the 5th edition of the WHO Classification of Tumours, Digestive
System Tumours.14 In the PSC System, these were included in
the “Neoplastic: Other” category.

The ROM of a “Malignant” pancreatic FNAB specimen
ranges from 97% to 100%8,9,15,45,81; the ROM of a “Malig-
nant” BDB sample ranges from 88% to 100% with a mean
of 96%.8,9,15,45,81

Most malignancies in the pancreas are PDACs, which
can be quite challenging to diagnose owing to bland cyto-
morphology resembling benign glandular cells. Criteria
include glandular cells with a loss of the normal honeycomb
pattern, nuclear enlargement with anisonucleosis greater
than 4: 1, chromatin clearing, nuclear membrane irregulari-
ties, and cytoplasmic mucin82–86 (Figure 4).

Surgical management is usually the first-line treatment for
malignancies of the pancreaticobiliary tract.87 An exception is
for patients with a PanNET smaller than 2 cm and a Ki-67
less than 3%, who may be managed with surveillance.88

Patients presenting with borderline or locally advanced
PDAC may be treated with neoadjuvant therapies in an
attempt to convert the PDAC to resectable disease.89 Patients
with unresectable disease are treated with a combination of
chemotherapeutic agents and radiation therapy if indicated.

CONCLUSIONS

As with all reporting systems involving categorization of
cytopathology specimens, the new WHO Reporting System
for Pancreaticobiliary Cytopathology is designed to improve
communication between clinicians and cytopathologists
about their patient’s biopsy results. Each category has a cal-
culated ROM that aims to assist the clinical care team in
patient management.

The WHO Reporting System for Pancreaticobiliary Cyto-
pathology raises the profile and use of cytopathology by
increasing awareness of its current role in diagnosis and
management of patients with pancreaticobiliary disease.

References
1. International Academy of Cytology–International Agency for Research on

Cancer–World Health Organization Joint Editorial Board. WHO Reporting Sys-
tem for Lung Cytopathology. Lyon, France: International Agency for Research on
Cancer; 2022. IAC-IARC-WHO Cytopathology Reporting Systems; 1st ed, vol. 1.

2. International Academy of Cytology–International Agency for Research on
Cancer–World Health Organization Joint Editorial Board. WHO Reporting Sys-
tem for Pancreaticobiliary Cytopathology. Lyon, France: International Agency for
Research on Cancer; 2022. IAC-IARC-WHO Cytopathology Reporting Systems;
1st ed, vol 2.

3. Pitman MB, Centeno BA, Ali SZ, et al. Standardized terminology and
nomenclature for pancreatobiliary cytology: The Papanicolaou Society of Cyto-
pathology guidelines. Diagn Cytopathol. 2014;42(4):338–350.

4. Pitman MB, Layfield L. The Papanicolaou Society of Cytopathology System
for Reporting Pancreaticobiliary Cytology. 1st ed. Springer Cham; 2015:XV, 96.

5. McKinley M, Newman M. Observations on the application of the Papani-
colaou Society of Cytopathology standardised terminology and nomenclature for
pancreaticobiliary cytology. Pathology. 2016;48(4):353–356.

6. Perez-Machado MA. Pancreatic cytology: standardised terminology and
nomenclature. Cytopathology. 2016;27(3):157–160.

7. Lopez-Ramirez AN, Villegas-Gonzalez LF, Serrano-Arevalo ML,
Flores-Hernandez L, Lino-Silva LS, Gonzalez-Mena LE. Reclassification of
lesions in biopsies by fine-needle aspiration of pancreas and biliary tree using
Papanicolaou classification. J Gastrointest Oncol. 2018;9(5):847–852.

8. Sung S, Del Portillo A, Gonda TA, Kluger MD, Tiscornia-Wasserman PG.
Update on risk stratification in the Papanicolaou Society of Cytopathology Sys-
tem for Reporting Pancreaticobiliary Cytology categories: 3-year, prospective,
single-institution experience. Cancer Cytopathol. 2020;128(1):29–35.

9. Wright PK, Shelton DA, Holbrook MR, et al. Outcomes of endoscopic
ultrasound-guided pancreatic FNAC diagnosis for solid and cystic lesions at Man-
chester Royal Infirmary based upon the Papanicolaou Society of Cytopathology
pancreaticobiliary terminology classification scheme. Cytopathology. 2018;
29(1):71–79.
10. Saieg MA, Munson V, Colletti S, Nassar A. The impact of the new proposed

Papanicolaou Society of Cytopathology terminology for pancreaticobiliary cytol-
ogy in endoscopic US-FNA: a single-institutional experience. Cancer Cytopathol.
2015;123(8):488–494.
11. Smith AL, Abdul-Karim FW, Goyal A. Cytologic categorization of pancre-

atic neoplastic mucinous cysts with an assessment of the risk of malignancy: a
retrospective study based on the Papanicolaou Society of Cytopathology guide-
lines. Cancer Cytopathol. 2016;124(4):285–293.
12. Thornton GD, McPhail MJ, Nayagam S, Hewitt MJ, Vlavianos P, Monahan

KJ. Endoscopic ultrasound guided fine needle aspiration for the diagnosis of pan-
creatic cystic neoplasms: a meta-analysis. Pancreatology. 2013;13(1):48–57.
13. Ajaj Saieg M, Munson V, Colletti S, Nassar A. Impact of pancreatic cyst

fluid CEA levels on the classification of pancreatic cysts using the Papanicolaou
Society of Cytology Terminology System for Pancreaticobiliary Cytology. Diagn
Cytopathol. 2017;45(2):101–106.
14. WHO Classification of Tumours Editorial Board. Digestive System Tumours.

Lyon, France: International Agency for Research on Cancer; 2019. WHO Classifi-
cation of Tumours; 5th ed, vol 1.
15. Hoda RS, Finer EB, Arpin RN III, Rosenbaum M, Pitman MB. Risk of

malignancy in the categories of the Papanicolaou Society of Cytopathology sys-
tem for reporting pancreaticobiliary cytology. J Am Soc Cytopathol. 2019;8(3):
120–127.
16. Gilani SM, Adeniran AJ, Cai G. Endoscopic ultrasound-guided fine needle

aspiration cytologic evaluation of intraductal papillary mucinous neoplasm and
mucinous cystic neoplasms of pancreas. Am J Clin Pathol. 2020;154(4):559–570.
17. Hoda RS, Arpin RN III, Rosenbaum MW, Pitman MB. Risk of malignancy

associated with diagnostic categories of the proposed World Health Organiza-
tion International System for Reporting Pancreaticobiliary Cytopathology. Cancer
Cytopathol. 2022;130(3):195–201.
18. Saieg M, Pitman MB. Experience and future perspectives on the use of the

Papanicolaou Society of Cytopathology Terminology System for reporting pan-
creaticobiliary cytology. Diagn Cytopathol. 2020;48(5):494–498.

6 Arch Pathol Lab Med WHO System for Pancreaticobiliary Cytology—Pitman



19. Hewitt MJ, McPhail MJ, Possamai L, Dhar A, Vlavianos P, Monahan KJ.
EUS-guided FNA for diagnosis of solid pancreatic neoplasms: a meta-analysis.
Gastrointest Endosc. 2012;75(2):319–331.
20. Mitchell RA, Stanger D, Shuster C, Telford J, Lam E, Enns R. Repeat endo-

scopic ultrasound-guided fine-needle aspiration in patients with suspected pan-
creatic cancer: diagnostic yield and associated change in access to appropriate
care. Can J Gastroenterol Hepatol. 2016;2016:7678403.
21. Conti CB, Cereatti F, Grassia R. Endoscopic ultrasound-guided sampling of

solid pancreatic masses: the fine needle aspiration or fine needle biopsy dilemma:
is the best needle yet to come?World J Gastrointest Endosc. 2019;11(8):454–471.
22. Centeno BA, Pitman MB. Fine Needle Aspiration Biopsy of The Pancreas.

Hodder Education Publishers; 1998.
23. Vandervoort J, Soetikno RM, Montes H, et al. Accuracy and complication

rate of brush cytology from bile duct versus pancreatic duct. Gastrointest Endosc.
1999;49(3 pt 1):322–327.
24. Chadwick BE, Layfield LJ, Witt BL, Schmidt RL, Cox RN, Adler DG. Signifi-

cance of atypia in pancreatic and bile duct brushings: follow-up analysis of the
categories atypical and suspicious for malignancy. Diagn Cytopathol. 2014;
42(4):285–291.
25. Dudley JC, Zheng Z, McDonald T, et al. Next-generation sequencing and

fluorescence in situ hybridization have comparable performance characteristics
in the analysis of pancreaticobiliary brushings for malignancy. J Mol Diagn.
2016;18(1):124–130.
26. Yeo MK, Kim KH, Lee YM, Lee BS, Choi SY. The usefulness of adding p53

immunocytochemistry to bile drainage cytology for the diagnosis of malignant
biliary strictures. Diagn Cytopathol. 2017;45(7):592–597.
27. Poller DN, Schmitt F. Should uncertainty concerning the risk of malig-

nancy be included in diagnostic (nongynecologic) cytopathology reports? Cancer
Cytopathol. 2021;129(1):16–21.
28. Layfield LJ, Zhang T, Esebua M. Diagnostic sensitivity and risk of malig-

nancy for bile duct brushings categorized by the Papanicolaou Society of Cytopa-
thology System for reporting pancreaticobiliary cytopathology. Diagn Cytopathol.
2022;50(1):24–27.
29. Nikas IP, Proctor T, Seide S, Chatziioannou SS, Reynolds JP, Ntourakis D.

Diagnostic performance of pancreatic cytology with the Papanicolaou Society of
Cytopathology System: a systematic review, before shifting into the upcoming
WHO International System. Int J Mol Sci. 2022;23(3):1650.
30. Moon SH, Kim MH, Park DH, et al. Is a 2-week steroid trial after initial

negative investigation for malignancy useful in differentiating autoimmune pan-
creatitis from pancreatic cancer: a prospective outcome study. Gut. 2008;57(12):
1704–1712.
31. Singhi AD, Nikiforova MN, Chennat J, et al. Integrating next-generation

sequencing to endoscopic retrograde cholangiopancreatography (ERCP)-obtained
biliary specimens improves the detection and management of patients with malig-
nant bile duct strictures.Gut. 2020;69(1):52–61.
32. Singhi AD, McGrath K, Brand RE, et al. Preoperative next-generation

sequencing of pancreatic cyst fluid is highly accurate in cyst classification and
detection of advanced neoplasia. Gut. 2018;67(12):2131–2141.
33. Rosenbaum MW, Jones M, Dudley JC, Le LP, Iafrate AJ, Pitman MB. Next--

generation sequencing adds value to the preoperative diagnosis of pancreatic
cysts. Cancer. 2017;125(1):41–47.
34. Jones M, Zheng Z, Wang J, et al. Impact of next-generation sequencing on

the clinical diagnosis of pancreatic cysts.Gastrointest Endosc. 2016;83(1):140–148.
35. Eisen GM, Dominitz JA, Faigel DO, et al. Guidelines for credentialing and

granting privileges for endoscopic ultrasound. Gastrointest Endosc. 2001;54(6):
811–814.
36. Koul A, Baxi AC, Shang R, et al. The efficacy of rapid on-site evaluation

during endoscopic ultrasound-guided fine needle aspiration of pancreatic mas-
ses. Gastroenterol Rep (Oxf). 2018;6(1):45–48.
37. Layfield LJ, Schmidt RL, Chadwick BE, Esebua M, Witt BL. Interobserver

reproducibility and agreement with original diagnosis in the categories “atypical”
and “suspicious for malignancy” for bile and pancreatic duct brushings. Diagn
Cytopathol. 2015;43(10):797–801.
38. Choi WT, Swanson PE, Grieco VS, Wang D, Westerhoff M. The outcomes

of “atypical” and “suspicious” bile duct brushings in the identification of pan-
creaticobiliary tumors: follow-up analysis of surgical resection specimens. Diagn
Cytopathol. 2015;43(11):885–891.
39. Ikemura K, Yan L, Park JW. Follow-up of indeterminate cytologic diagno-

ses of solid pancreatic lesions: atypia versus suspicious (one institution’s experi-
ence). J Am Soc Cytopathol. 2018;7(3):160–165.
40. Olofson AM, Biernacka A, Li Z, et al. Indeterminate diagnoses in EUS-guided

FNA of the pancreas: analysis of cytologist and clinician perceptions, cytologic fea-
tures, and clinical outcomes. J Am Soc Cytopathol. 2018;7(5):274–281.
41. Abdelgawwad MS, Alston E, Eltoum IA. The frequency and cancer risk

associated with the atypical cytologic diagnostic category in endoscopic ultra-
sound-guided fine-needle aspiration specimens of solid pancreatic lesions: a
meta-analysis and argument for a Bethesda System for Reporting Cytopathology
of the Pancreas. Cancer Cytopathol. 2013;121(11):620–628.
42. Hacihasanoglu E, Memis B, Pehlivanoglu B, et al. Factors impacting the

performance characteristics of bile duct brushings: a clinico-cytopathologic anal-
ysis of 253 patients. Arch Pathol Lab Med. 2018;142(7):863–870.
43. Volmar KE, Vollmer RT, Routbort MJ, Creager AJ. Pancreatic and bile duct

brushing cytology in 1000 cases: review of findings and comparison of prepara-
tion methods. Cancer. 2006;108(4):231–238.

44. Aly FZ, Mostofizadeh S, Jawaid S, Knapik J, Mukhtar F, Klein R. Effect of
single operator cholangioscopy on accuracy of bile duct cytology. Diagn Cytopa-
thol. 2020;48(12):1230–1236.
45. Bergeron JP, Perry KD, Houser PM, Yang J. Endoscopic ultrasound-guided

pancreatic fine-needle aspiration: potential pitfalls in one institution’s experience
of 1212 procedures. Cancer Cytopathol. 2015;123(2):98–107.
46. Jarboe EA, Layfield LJ. Cytologic features of pancreatic intraepithelial neo-

plasia and pancreatitis: potential pitfalls in the diagnosis of pancreatic ductal car-
cinoma. Diagn Cytopathol. 2011;39(8):575–581.
47. Rosenbaum MW, Arpin R, Limbocker J, et al. Cytomorphologic character-

istics of next-generation sequencing-positive bile duct brushing specimens. J Am
Soc Cytopathol. 2020;9(6):520–527.
48. Barr Fritcher EG, Voss JS, Brankley SM, et al. An optimized set of fluores-

cence in situ hybridization probes for detection of pancreatobiliary tract cancer
in cytology brush samples. Gastroenterology. 2015;149(7):1813–1824 e1.
49. Chaiteerakij R, Barr Fritcher EG, Angsuwatcharakon P, et al. Fluorescence

in situ hybridization compared with conventional cytology for the diagnosis of
malignant biliary tract strictures in Asian patients. Gastrointest Endosc. 2016;
83(6):1228–1235.
50. Kushnir VM, Mullady DK, Das K, et al. The diagnostic yield of malignancy

comparing cytology, FISH, and molecular analysis of cell free cytology brush
supernatant in patients with biliary strictures undergoing endoscopic retrograde
cholangiography (ERC): a prospective study. J Clin Gastroenterol. 2019;53(9):
686–692.
51. Nanda A, Brown JM, Berger SH, et al. Triple modality testing by endo-

scopic retrograde cholangiopancreatography for the diagnosis of cholangiocarci-
noma. Therap Adv Gastroenterol. 2015;8(2):56–65.
52. Harbhajanka A, Michael CW, Janaki N, et al. Tiny but mighty: use of next

generation sequencing on discarded cytocentrifuged bile duct brushing speci-
mens to increase sensitivity of cytological diagnosis. Mod Pathol. 2020;33(10):
2019–2025.
53. Trisolini E, Armellini E, Paganotti A, et al. KRAS mutation testing on all non--

malignant diagnosis of pancreatic endoscopic ultrasound-guided fine-needle aspi-
ration biopsies improves diagnostic accuracy. Pathology. 2017;49(4):379–386.
54. Virk RK, Gamez R, Mehrotra S, et al. Variation of cytopathologists’ use of

the indeterminate diagnostic categories “atypical” and “suspicious for malig-
nancy” in the cytologic diagnosis of solid pancreatic lesions on endoscopic ultra-
sound-guided fine-needle aspirates. Diagn Cytopathol. 2017;45(1):3–13.
55. Pitman MB, Centeno BA, Daglilar ES, Brugge WR, Mino-Kenudson M. Cyto-

logical criteria of high-grade epithelial atypia in the cyst fluid of pancreatic intra-
ductal papillary mucinous neoplasms. Cancer Cytopathol. 2014;122(1):40–47.
56. European evidence-based guidelines on pancreatic cystic neoplasms. Gut.

2018;67(5):789–804.
57. Hoda RS, Lu R, Arpin RN III, Rosenbaum MW, Pitman MB. Risk of malig-

nancy in pancreatic cysts with cytology of high-grade epithelial atypia. Cancer
Cytopathol. 2018;126(9):773–781.
58. Pitman MB, Centeno BA, Genevay M, Fonseca R, Mino-Kenudson M.

Grading epithelial atypia in endoscopic ultrasound-guided fine-needle aspiration
of intraductal papillary mucinous neoplasms: an international interobserver con-
cordance study. Cancer Cytopathol. 2013;121(12):729–736.
59. Basturk O, Hong SM, Wood LD, et al. A revised classification system and

recommendations from the Baltimore Consensus Meeting for Neoplastic Precur-
sor Lesions in the Pancreas. Am J Surg Pathol. 2015;39(12):1730–1741.
60. Gonzalez Obeso E, Murphy E, Brugge W, Deshpande V. Pseudocyst of the

pancreas: the role of cytology and special stains for mucin. Cancer Cytopathol.
2009;117(2):101–107.
61. Tanaka M, Fernandez-Del Castillo C, Kamisawa T, et al. Revisions of inter-

national consensus Fukuoka guidelines for the management of IPMN of the pan-
creas. Pancreatology. 2017;17(5):738–753.
62. Pitman MB, Genevay M, Yaeger K, et al. High-grade atypical epithelial

cells in pancreatic mucinous cysts are a more accurate predictor of malignancy
than “positive” cytology. Cancer Cytopathol. 2010;118:434–440.
63. Pitman MB, Yaeger KA, Brugge WR, Mino-Kenudson M. Prospective anal-

ysis of atypical epithelial cells as a high-risk cytologic feature for malignancy in
pancreatic cysts. Cancer Cytopathol. 2013;121(1):29–36.
64. Michaels PJ, Brachtel EF, Bounds BC, Brugge WR, Pitman MB. Intraductal

papillary mucinous neoplasm of the pancreas: cytologic features predict histo-
logic grade. Cancer. 2006;108(3):163–173.
65. Goyal A, Abdul-Karim FW, Yang B, Patel JB, Brainard JA. Interobserver

agreement in the cytologic grading of atypia in neoplastic pancreatic mucinous
cysts with the 2-tiered approach. Cancer Cytopathol. 2016;124(12):909–916.
66. Amato E, Molin MD, Mafficini A, et al. Targeted next-generation sequenc-

ing of cancer genes dissects the molecular profiles of intraductal papillary neo-
plasms of the pancreas. J Pathol. 2014;233(3):217–227.
67. Senoo J, Mikata R, Kishimoto T, et al. Immunohistochemical analysis of IMP3

and p53 expression in endoscopic ultrasound-guided fine needle aspiration and
resected specimens of pancreatic diseases. Pancreatology. 2018;18(2):176–183.
68. Kim H, Park CY, Lee JH, Kim JC, Cho CK, Kim HJ. Ki-67 and p53 expres-

sion as a predictive marker for early postoperative recurrence in pancreatic head
cancer. Ann Surg Treat Res. 2015;88(4):200–207.
69. Kuboki Y, Shimizu K, Hatori T, et al. Molecular biomarkers for progression

of intraductal papillary mucinous neoplasm of the pancreas. Pancreas. 2015;
44(2):227–235.

Arch Pathol Lab Med WHO System for Pancreaticobiliary Cytology—Pitman 7



70. Iacobuzio-Donahue CA, Klimstra DS, Adsay NV, et al. Dpc-4 protein is
expressed in virtually all human intraductal papillary mucinous neoplasms of the
pancreas: comparison with conventional ductal adenocarcinomas. Am J Pathol.
2000;157(3):755–761.
71. Abe K, Suda K, Arakawa A, et al. Different patterns of p16INK4A and p53

protein expressions in intraductal papillary-mucinous neoplasms and pancreatic
intraepithelial neoplasia. Pancreas. 2007;34(1):85–91.
72. Youssef Y, Shen R, Tonkovich D, Li Z. Clinical features, onsite evaluation,

and follow-up results in patients with suspicious for adenocarcinoma on
EUS-guided FNA of pancreas. J Am Soc Cytopathol. 2018;7(4):212–218.
73. Selvaggi SM. Bile duct brushing cytology: cytohistologic/fine-needle aspira-

tion correlation and diagnostic pitfalls. J Am Soc Cytopathol. 2016;5(5):296–300.
74. Layfield LJ, Dodd L, Factor R, Schmidt RL. Malignancy risk associated with

diagnostic categories defined by the Papanicolaou Society of Cytopathology pan-
creaticobiliary guidelines. Cancer Cytopathol. 2014;122(6):420–427.
75. Rabinovitz M, Zajko AB, Hassanein T, et al. Diagnostic value of brush

cytology in the diagnosis of bile duct carcinoma: a study in 65 patients with bile
duct strictures.Hepatology. 1990;12(4 pt 1):747–752.
76. Eiholm S, Thielsen P, Kromann-Andersen H. Endoscopic brush cytology

from the biliary duct system is still valuable. Dan Med J. 2013;60(7):A4656.
77. Siddiqui AA, Kowalski TE, Shahid H, et al. False-positive EUS-guided FNA

cytology for solid pancreatic lesions. Gastrointest Endosc. 2011;74(3):535–540.
78. Furmanczyk PS, Grieco VS, Agoff SN. Biliary brush cytology and the detec-

tion of cholangiocarcinoma in primary sclerosing cholangitis: evaluation of spe-
cific cytomorphologic features and CA19-9 levels. Am J Clin Pathol. 2005;124(3):
355–360.
79. Goyal A, Sharaiha RZ, Alperstein SA, Siddiqui MT. Cytologic diagnosis of

adenocarcinoma on bile duct brushings in the presence of stent associated
changes: a retrospective analysis. Diagn Cytopathol. 2018;46(10):826–832.

80. Makar AB, McMartin KE, Palese M, Tephly TR. Formate assay in body flu-
ids: application in methanol poisoning. Biochem Med. 1975;13(2):117–126.
81. Chen B, Zhao Y, Gu J, Wu H, Liang Z, Meng Z. Papanicolaou Society of

Cytopathology new guidelines have a greater ability of risk stratification for pan-
creatic endoscopic ultrasound-guided fine-needle aspiration specimens. Onco-
target. 2017;8(5):8154–8161.
82. Al-Kaisi N, Siegler EE. Fine needle aspiration cytology of the pancreas.

Acta Cytol. 1989;33(2):145–152.
83. Kocjan G, Rode J, Lees WR. Percutaneous fine needle aspiration cytology

of the pancreas: advantages and pitfalls. J Clin Pathol. 1989;42(4):341–347.
84. Cohen MB, Egerter DP, Holly EA, Ahn DK, Miller TR. Pancreatic adenocar-

cinoma: regression analysis to identify improved cytologic criteria. Diagn Cyto-
pathol. 1991;7(4):341–345.
85. Robins DB, Katz RL, Evans DB, Atkinson EN, Green L. Fine needle aspira-

tion of the pancreas. In quest of accuracy. Acta Cytol. 1995;39(1):1–10.
86. Lin F, Staerkel G. Cytologic criteria for well differentiated adenocarcinoma

of the pancreas in fine-needle aspiration biopsy specimens. Cancer. 2003;99(1):
44–50.
87. McGuigan A, Kelly P, Turkington RC, Jones C, Coleman HG, McCain RS.

Pancreatic cancer: a review of clinical diagnosis, epidemiology, treatment and
outcomes.World J Gastroenterol. 2018;24(43):4846–4861.
88. Falconi M, Bartsch DK, Eriksson B, et al. ENETS Consensus Guidelines for

the management of patients with digestive neuroendocrine neoplasms of the
digestive system: well-differentiated pancreatic non-functioning tumors. Neuro-
endocrinology. 2012;95(2):120–134.
89. Khorana AA, Mangu PB, Berlin J, et al. Potentially Curable Pancreatic Can-

cer: American Society of Clinical Oncology Clinical Practice Guideline. J Clin
Oncol. 2016;34(21):2541–2556.

8 Arch Pathol Lab Med WHO System for Pancreaticobiliary Cytology—Pitman


