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The recent advances in pancreas cytology specimen sampling methods have enabled a specific 
cytologic diagnosis in most cases. Proper triage and processing of the cytologic specimen is piv-
otal in making a diagnosis due to the need for ancillary testing in addition to cytological evalua-
tion, which is especially true in the diagnosis of pancreatic cysts. Newly proposed terminology for 
pancreaticobiliary cytology offers a standardized language for reporting that aims to improve 
communication among patient caregivers and provide for increased flexibility in patient manage-
ment. This review focuses on these updates in pancreas cytology for the optimal evaluation of 
solid and cystic lesions of the pancreas.
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▒ REVIEW ▒

The advances in techniques of pancreas cytology specimen 
sampling have improved the yield of specimen for diagnosis in 
various pancreatic diseases. Proper triage and processing of 
specimens that maximizes the use of the aspirated specimen or 
cyst fluid for ancillary testing are pivotal in making a specific di-
agnosis, or in some cases, a sufficiently specific diagnosis, which 
when combined with the clinical and imaging characteristics of 
the case, allow for proper patient management. Recently pro-
posed terminology for pancreaticobiliary cytology aims to stan-
dardize the language of reporting to improve communication 
among the patient’s caregivers as well as to provide for increas-
ingly conservative patient management options.1

 
CLINICAL INDICATIONS FOR SAMPLING

Pancreas cytology specimen sampling is indicated when the 
information obtained by specimen sampling has the potential 
to affect the patient management. This includes (1) differentiat-
ing benign from malignant lesions; (2) staging of cancer; and (3) 
diagnosis of malignancy before chemotherapy and/or radiation 
therapy.2,3

TECHNIQUES OF CYTOLOGY  
SPECIMEN SAMPLING

Techniques of pancreas cytology specimen sampling include 
percutaneous computed tomography- or ultrasound-guided fine 
needle aspiration (FNA), endoscopic retrograde cholangiopan-
creatography (ERCP)–guided brush cytology of the pancreatic 
duct, and the distal common bile duct, and endoscopic ultra-
sound–guided FNA (EUS-FNA).4 ERCP-guided specimen 
sampling is rarely used, as the yield of exfoliative cytology from 
the aspirated pancreatic juice is low, and the risk of pancreatitis 
from ductal brushing is significant.4 Compared to EUS-FNA, 
percutaneous FNA suffers from lower diagnostic yield in pan-
creatic tumors with diameter less than 3 cm,5 and is suggested 
to have higher complication rates.6 Currently, EUS-FNA is 
considered to be the first-line technique when sampling of a sus-
pected pancreatic cancer is indicated.7

EUS-FNA of solid pancreatic lesions is performed using linear 
echoendoscopes. Doppler imaging is used to identify and avoid 
blood vessels when passing the needle into the lesion.8 Lesions 
in the head/uncinate process of the pancreas are accessed via trans-
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duodenal approach; lesions in the body or the tail of the pancre-
as are accessed via a transgastric route.4 Selection of appropriate 
EUS needles is based on the vascularity of the target lesion, dif-
ficulty in accessing the lesion, and the type of specimen needed 
for the diagnosis.4 For cytology, simple aspiration needles of 22- 
or 25-gauge are used.9 A recent meta-analysis concluded that 
the EUS-FNA using 25-gauge needles are more sensitive than 
that using 22-gauge needles for diagnosis of pancreatic malig-
nancy.10 Histologic samples may be obtained by standard 19- 
gauge and 22-gauge FNA needles. Recently, 19-gauge and 22- 
gauge core biopsy needles have become available.11 Core needle 
biopsies are often critical in procuring sufficient tissue for a spe-
cific diagnosis, which is especially true for diseases dependent 
on some tissue architecture such as autoimmune pancreatitis, or 
morphologically similar tumors distinguished by immunohisto-
chemical studies such as neuroendocrine neoplasms, acinar cell 
carcinoma and solid-pseudopapillary neoplasms.12

When the lesion is identified, the needle, occluded by a stylet, 
is placed into the target lesion with one quick thrust. Once the 
lesion is placed into the solid lesion, the stylet is removed, and 
the needle is moved to and fro within the lesion with or without 
application of suction.4 Use of a stylet is very important as it mi-
nimizes gastrointestinal contamination of the specimen which 
can cause significant diagnostic difficulty.13 Using fanning tech-
nique during needle handling enables sampling from multiple 
areas within the lesion and increases the yield of cytology.14 Mul-
tiple needle passes are usually needed for diagnosis.15

After each needle pass in EUS-FNA of solid masses, the pro-
cured material is expelled onto glass slides. Core particles are 
placed in formalin solution. Smears are prepared on glass slides 
and fixed in ethanol, or air-dried. In the case of EUS-FNA of 
pancreatic cystic lesions, the procedure is similar to that of solid 
pancreatic lesions except that direct smears are not made. All 
fluid should be aspirated using suction with one needle pass,16 
and any solid component separately aspirated. Direct smears 
should be made of this aspirate, which could be evaluated on-
site if so desired. Antibiotics are used to minimize the risk of cyst 
infection.17

Tumor cell seeding following EUS-FNA has been reported 
anecdotally, but relative to the number of biopsies performed, 
the rate is very low. Seeding of neoplastic mucinous cysts is of 
particular concern in Asian countries; however, a recent study has 
shown that there is no difference in peritoneal seeding or pseu-
domyxoma peritonei in patients who did and did not have EUS-
FNA prior to resection.18

SPECIMEN TRIAGE AND PROCESSING

Specimen aspirated from the pancreas can be prepared using 
direct smears, cytospins (Thermo-Shandon Instruments, Ashe-
ville, NC, USA), liquid based preparations—ThinPrep (Holog-
ic Corporation, Marlborough, MA, USA) or SurePath Prep 
(Becton-Dickinson, Burlington, NC, USA), and as formalin-
fixed paraffin-embedded tissue (cellblocks and core biopsies). 
The preparation technique used will depend on the type of lesion, 
and the preferences of the laboratory and pathologists assessing 
the samples. In order to perform a rapid on-site evaluation (ROSE) 
at the time of biopsy, direct smears will have to be made.

 
RAPID ON-SITE EVALUATION

The purpose of ROSE is to ensure that the FNA is adequately 
cellular for diagnosis and that the tissue aspirated is appropri-
ately prepared and triaged for diagnosis. ROSE has been shown 
to be beneficial for solid mass lesions of the pancreas,19-22 but 
since ROSE does not direct repeat biopsies of a cystic lesion, and 
the aspirated cyst fluid is usually so scant, ROSE is not recom-
mended for cystic lesions that produce liquid cystic fluid. If the 
cyst has a solid component, it is separately sampled with direct 
smears made for cytological analysis. 

 
PROCESSING OF ASPIRATES  

FROM SOLID MASSES

The best method of processing specimen from FNAs of solid 
masses is with direct smears, as long as good direct smears can 
be made (see below). Processing specimen for cellblock prepara-
tion is recommended even if core biopsies are also planned as 
not all core biopsies are representative. Specimen in paraffin pro-
vides small tissue fragments for cytohistological evaluation and 
provides readily accessible tissue for immunohistochemical and 
molecular studies, which may be essential for an accurate and 
specific diagnosis. A dedicated biopsy pass can be triaged for mi-
crobiologic cultures, electron microscopy, and flow cytometric 
analysis.12

 
Direct smears

Direct smears are made from aspirates that is solid enough to 
be smeared, which may include some aspirates from thick cyst 
contents. Direct smears may be air-dried or fixed with an alco-
hol based fixative. Air-dried smears are stained with a Romano-
wsky stain, such as Diff-Quik, which provides details of the cy-
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toplasmic features and background mesenchymal elements. 
Fixed smears are stained with either a standard Papanicolaou 
stain or hematoxylin and eosin stain, which provides nuclear de-
tails. Regardless of the stain used, all require good quality 
smears for accurate interpretation. The person responsible for 
making the smears should have proper training. 

Prior to expressing the aspirate onto slides to make the direct 
smears, the outside of the needle should be wiped clean of con-
taminating cells and mucus from the gastrointestinal tract. As-
pirated specimen should be spread across the slide in a relatively 
thin layer with an even distribution, and without crush, air-dry-
ing or obscuring artifact. A poorly prepared smear may not be 
interpretable, or worse, may lead to a false-positive or false-neg-
ative interpretation. Critical to an optimal smear is to remove 
needle casts of clotted specimen from the slides, which are ex-
pressed as “worms” of clotted specimen and which may contain 
valuable specimen (Fig. 1). All such specimen clots should be 
gently lifted from the glass slide with the tip of a needle and 
placed in formalin for cellblock preparation. 

Liquid based preparations

The two most common liquid based cytology (LBC) methods 
include ThinPrep (Hologic Inc., Marlborough, MA, USA) and 
SurePath (Becton-Dickinson, Burlington, NC, USA). The pro-
prietary alcohol-based fixatives (Cytolyt [Hologic Corp., Marl-
borough, MA, USA] for ThinPrep and Cytorich Red [Becton-
Dickinson, Burlington, NC, USA] for SurePath) reduce the 
potentially obscuring background elements such as blood and 
inflammation. Extracellular mucin, however, will be diluted and 
attenuated making morphological interpretation challenging. 
For this reason as well as the inability to perform biochemical 

testing, LBC is not recommended for cyst fluids. For solid mass-
es, however, a liquid-based preparation is far more desirable than 
poorly prepared direct smears with artifact.

Formalin-fixed paraffin embedded specimen

Needle rinsings after expression of the aspirate on the slide 
coupled with a dedicated biopsy for rinsing only, often provide 
specimen for cellblock preparation. The cellular content of needle 
rinsing fluid is spun down into a cell button, which is then fixed 
in formalin and processed as a routine histology specimen (Fig. 2).

There are different methods of agglutinating the cells. A com-
mon method is the plasma-thrombin clot method using outdat-

Fig. 1. Needle casts of blood clot expressed onto a glass slide 
should be placed in formalin for cellblock processing. Tissue en-
trapped in blood clot is not evaluable on cytology.

Fig. 2. Tissue fragments from needle rinsings or clotted tissue 
worms as illustrated in Fig. 1 should be processed as a cellblock, 
which provides readily available tissue for ancillary testing. This ex-
ample of a well-differentiated neuroendocrine tumor resembles a 
solid-pseudopapillary neoplasm.

Fig. 3. The example of a well-differentiated neuroendocrine tumor 
resembling a solid-pseudopapillary neoplasm illustrated in Fig. 2 is 
tested with an immunohistochemical stain for synaptophysin, 
which shows diffuse strong staining supporting the diagnosis of a 
neuroendocrine tumor (peroxidase-anti-peroxidase).
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pendent on cytology, and in many cases on the immunohisto-
chemical staining that supports the neuroendocrine nature of 
the cells, for a specific diagnosis since biochemical analysis and 
molecular analysis are noncontributory.23,24 So in addition to the 
simple hematoxylin and eosin stained sections from the cell-
block, additional sections of the tissue can be used for ancillary 
testing including immunohistochemical stains and molecular 
analysis (Fig. 3).12

CYSTIC LESIONS

The triage of cyst fluid for testing is volume dependent. Cyst 
fluid should always remain fresh and unfixed and sent to the cy-
tology lab for processing. Fig. 4 outlines the cyst fluid triage 
protocol developed at the Massachusetts General Hospital. Cyst 
fluid is triaged to address two specific clinical questions that di-
rectly impact patient management: (1) is the cyst mucinous? 
and (2) is the cyst high-risk by cytology?25

Very small quantities of cyst fluid (< 0.5 mL) are typically too 
scant in cellularity to make cytology a meaningful test. Howev-
er, if imaging features are characteristic of an intraductal papil-
lary mucinous neoplasm (IPMN), then the remaining clinical 
question is whether there is cytological evidence of a high-risk 
lesion warranting resection. As such, all of the cyst fluid should 
be sent for cytological analysis. If, however, the primary question 
is whether the cyst is mucinous or non-mucinous, fluid should 

ed plasma from a blood bank. This method suspends the cells 
in a fibrin clot, which is wrapped in tissue paper and processed. 
Other methods include the HistoGel technique (Thermo Scien-
tific Richard-Allan Scientific HistoGel, Kalamazoo, MI, USA) 
and the collodion bag technique (Mavidon, Nailsea, Somert, UK 
or Macron Fine Chemicals of Avantor Performance Materials 
Inc., Center Valley, PA, USA), both of which are more labor in-
tensive, but which may be better for very scant specimens. An 
automated cellblock method is the Cellient Automated Cell 
Block System (Hologic Inc., Bedford, MA, USA) which creates 
a paraffin-embedded cell block by using vacuum filtration to de-
posit a layer of cells on a filter and then infiltrate those cells with 
processing reagents and paraffin. 

Larger core biopsies which can be handled with forceps are 
processed using standard histotechnology techniques. All such 
core biopsies should be wrapped with tissue paper around a card-
board protector to prevent loss through the cassette during pro-
cessing. If the core biopsy sample is small and fragmented, it 
should be handled as a cellblock. Having specimen fixed in for-
malin is an invaluable adjunct to cytological evaluation of a mass 
lesion. This is especially true for diseases dependent on some 
histologic architecture such as autoimmune pancreatitis, or mor-
phologically similar tumors which are distinguished by immu-
nohistochemical studies such as neuroendocrine neoplasms, acinar 
cell carcinoma and solid-pseudopapillary neoplasms. Secondarily 
cystic solid neoplasms, such a neuroendocrine tumors are de-

Pancreatic cyst 
  fluid (PCF)

Centrifuge

Residual

Supernatant

Cell button:
Cytospin

Molecular analysis

CEA
≥0.3 mL PCF
Amylase

≥0.3 mL
PCF after 
  vortex

Cytology

Fig. 4. Algorithm for PCF triage and ancillary testing at the Massachusetts General Hospital. CEA, carcinoembryonic antigen.
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be triaged to carcinoembryonic antigen (CEA) or, if prior test-
ing demonstrated a non-elevated CEA, molecular analysis.26

Cyst fluids measuring more than 0.5 mL offer sufficient vol-
ume for multiple ancillary tests (see below).

Cytospin

A cytospin is a cell concentration method of processing and is 
the best method for fresh cyst fluid and scantily cellular aspi-
rates. High cellular samples need to be diluted. Cytospin prepa-
rations maintain the integrity of background elements such as 
mucin and necrosis. Once the pancreatic cyst fluid is centrifuged 
to create a cell button and the supernatant is sent for biochemi-
cal analysis, the cell button is resuspended and processed as a cy-
tospin to create a cytological slide for routine staining.

BIOCHEMICAL ANALYSIS

The supernatant cyst fluid following centrifugation is sub-
mitted to the chemistry laboratory for CEA and/or amylase test-
ing. At least 0.3 mL of fluid is usually needed for each assay. If 
volume is scant, CEA generally takes priority over amylase. If 
there is sufficient fluid, both assays are performed.

 
 Carcinoembryonic antigen

CEA has been shown to be the most reliable and accurate test 
for a mucinous cyst compared to mucin stains and cytology.27 The 
CEA immunoassay uses the sandwich antibody method. The 
measured CEA value of a patient’s sample can vary depending 
on the testing procedure used so each laboratory must validate 
the assay for normal and abnormal ranges. Cut-off levels affect 
sensitivity and specificity. At a level of 192 ng/mL CEA has an 
overall accuracy of up to 80% (specificity of 84% and sensitivi-
ty of 75%).28 Raising the cut off value improves specificity at 
the expense of sensitivity. At a level of 800 ng/mL, the specificity 
is 98% but sensitivity is 48%.29 Serous cystadenomas and pseu-
docysts typically have CEA levels lower than 0.5 ng/mL. How-
ever, elevations of CEA may be seen in pseudocysts and other 
non-mucinous cysts such as lymphoepithelial cysts,30 and non-
neoplastic mucinous cysts such as gastrointestinal duplication 
cysts.31 In addition, CEA is not always elevated in a mucinous 
cyst so a low CEA level may be supportive of a non-mucinous 
cyst, but should not be interpreted as diagnostic of a non-muci-
nous cyst. CEA levels also do not correlate with malignancy.

Amylase

Amylase testing uses an enzymatic colorimetric assay to 

quantify α-amylase. The utility of amylase analysis in cyst fluid 
is to support the clinical and cytological diagnosis of a pseudo-
cyst or serous cystadenoma. Pseudocysts should always have a 
high amylase level, usually in the 1000’s due to the destruction 
of pancreatic acinar tissue, and serous cystadenomas consistently 
demonstrate low amylase levels.32 A low amylase level (< 250 
U/L) in a pseudocyst is very unlikely.29 Amylase levels are highly 
variable in mucinous cysts and do not distinguish between 
IPMN and mucinous cystic neoplasm (MCN).27,33

 
MOLECULAR ANALYSIS

Mutational analysis is not routinely used for diagnosis or prog-
nosis of solid pancreatic masses, but is extremely valuable in the 
diagnosis of pancreatic cysts.26,34-38 Most epithelial neoplasms 
are readily diagnosed using routine cytology with or without 
immunohistochemical analysis. Molecular mutations are typi-
cally not sufficiently specific to establish a malignant diagnosis 
since precursor lesions such as pancreatic intraepithelial neopla-
sia (PanIN) demonstrate some of the same mutations as invasive 
adenocarcinoma. The model of progressive and cumulative mu-
tations from normal pancreas to PanIN to carcinoma has been 
established with the sequential accumulation of alterations in 
the KRAS and TP53 genes and loss of the CDKN2A and/or 
SMAD4 tumor suppressor genes.39 Immunohistochemical 
stains of tissue in cellblocks can analyze for upregulation of P53 
and loss of SMAD4 by staining for the protein products of these 
genes. 

For cysts, however, molecular analysis of DNA from the few 
cells or supernatant fluid is very valuable. Molecular testing is 
performed on a homogenized aliquot of cyst fluid typically at 
least 0.3 mL in volume. The DNA present in the sample may or 
may not be representative of the cells evaluated by cytology; in 
other words, the cytology may not demonstrate neoplastic cells, 
but the molecular analysis demonstrates a KRAS mutation.26,37,40,41 
Whatever DNA is present in the sample is analyzed, whether it 
is from cells in the sample or free DNA in the cyst fluid. As such, 
the presence of a mutation is a true positive result, but the ab-
sence of a mutation may very likely represent a false-negative re-
sult. Detection of KRAS/GNAS/RNF43 mutations are highly 
specific for determining that the cyst is mucinous, and may pre-
clude the need for repeat testing if CEA is not elevated to support 
the clinical impression of a mucinous cyst from imaging.26,41 De-
tection of mutations late in the adenoma-carcinoma sequence 
such as in TP53, p16/CDKN2A, and SMAD4 may add weight 
to an indeterminate (atypical or suspicious) cytological interpre-
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tation. Table 1 outlines the molecular profiles useful in the evalu-
ation of pancreatic cysts.

STANDARDIZED REPORTING OF  
PANCREATICOBILIARY CYTOLOGY

The Papanicolaou Society of Cytopathology has proposed a 
standardized terminology scheme for reporting pancreaticobili-
ary cytology with six categories (Table 2).1 New and somewhat 
controversial is the category “neoplastic” that is divided into 
clearly “benign” neoplasms and “other” neoplasms. The “other” 
category includes a wide variety of lesions ranging from prema-
lignant mucinous cysts to low-grade potentially malignant and 

low-grade malignant neoplasms. This standardized terminology 
and nomenclature system aims to provide intra- and interdepart-
mental guidance for diagnosis, and one that correlates the diag-
nosis to our current understanding of the lesion’s biological be-
havior and management recommendations. 

 
Category I. Non-diagnostic

A cytology specimen is non-diagnostic when it fails to provide 
any diagnostic or useful information about the solid or cystic le-
sion sampled. The clinical and imaging context should be taken 
into consideration when assessing whether a sample is adequate. 
Thick extracellular mucin without epithelial cells is not non-di-
agnostic, for example. Thin cyst fluid with an elevated CEA level 
above a validated cut-off level supporting a mucinous cyst is 
also not non-diagnostic despite the absence of an epithelial cell 
component.27-29 In contrast, cyst fluid without lesional epitheli-
um, scant thin extracellular mucin which could be gastrointesti-
nal contamination, and a CEA level below the established cut-off 
level supporting a mucinous cyst is a nondiagnostic specimen.

Category II. Negative (for malignancy)

When an FNA contains adequate cellular and/or extracellular 
tissue to evaluate or define a lesion that is identified on imag-
ing, it can be classified as negative (for malignancy). Whenever 
possible a specific diagnosis should be given, for example, ch-
ronic pancreatitis or lymphoepithelial cyst.42 Benign pancreati-
cobiliary tissue in the setting of vague fullness and no discrete 
mass also qualifies as a negative interpretation. A negative inter-
pretation with a descriptive diagnosis implies that the sample is 
adequately cellular and that no cytological atypia is present. 

Category III. Atypical

When cells display cellular changes inconsistent with normal 
or reactive cellular changes, and that are insufficiently atypical or 
characteristic to make a diagnosis of a neoplasm or to be suspi-
cious for a high-grade malignancy, then the atypical category is 
appropriate. Aspirates with cytological findings suggestive but 
not diagnostic of a low-grade neoplasm such as a neuroendocrine 
tumor or solid-pseudopapillary neoplasm due to insufficient 
specimen for confirmation of a specific diagnosis belong in the 
atypical category. Brushing cytology yielding atypical biliary 
epithelium remains in this category since premalignant lesions 
of the biliary tract have not been as well defined with correla-
tive management algorithms. 

Table 1. Molecular changes associated with the most common pre-
cursor and cystic lesions in the pancreas

Genetic change Associated lesions

KRAS mutation IPMN, MCN, and PanIN, all grades 
GNAS mutation IPMN, all grades
RNF43 mutation IPMN and MCN, all grades
P16/CDKN2A loss IPMN, MCN, and PanIN, all grades
TP53 mutation IPMN, MCN, and PanIN, high-grade
SMAD4 loss IPMN, MCN, and PanIN, high-grade
VHL mutation Serous cystadenoma
CTNNB1 mutation Solid-pseudopapillary neoplasm

IPMN, intraductal papillary mucinous neoplasm; MCN, mucinous cystic 
neoplasm; PanIN, pancreatic intraepithelial neoplasia.

Table 2. Standardized pancreaticobiliary terminology proposed by 
the Papanicolaou Society of Cytopathology

I. Nondiagnostic
II. Negative (for malignancy)
III. Atypical
IV. Neoplastic

A. Benign
Serous cystadenoma
Neuroendocrine microadenoma
Lymphangioma

B. Other
Intraductal papillary mucinous neoplasm (low, intermediate and  
  high-grade dysplasia)
Mucinous cystic neoplasm (low, intermediate and high-grade  
  dysplasia)
  Well-differentiated neuroendocrine tumor
  Solid-pseudopapillary neoplasm

V. Suspicious (for malignancy)
VI. Positive/Malignant

Ductal adenocarcinoma and variants
High-grade (G3) neuroendocrine carcinoma
Acinar cell carcinoma
Pancreatoblastoma
Lymphoma
Metastases
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Category IV. Neoplastic

IVA. Neoplastic: benign 

Aspirates diagnostic of a benign neoplasm belong in this in-
terpretation category, for example, serous cystadenoma, neuroen-
docrine microadenoma, and lymphangioma. 

IVB. Neoplastic: other

Pre-malignant neoplasms such as IPMN or MCN with low, 
intermediate, or high-grade dysplasia, and potentially malignant 
or low-grade malignant neoplasms such as well-differentiated 
pancreatic neuroendocrine tumors and solid-pseudopapillary neo-
plasms belong in this category.

The rationale for this proposed category relates the desire to 
standardize and correlate the cytological nomenclature with the 
2010 World Health Organization (WHO) terminology classifi-
cation that maintains the nomenclature for both neuroendo-
crine tumors and solid-pseudopapillary neoplasms as “neoplasms” 
rather than carcinomas, and to take into consideration the in-
creasingly conservative management approaches for many of the 
lesions.43 

These “other” neoplasms are either pre-invasive, potentially 
malignant, or low-grade malignant neoplasms, which should 
be distinguished from aggressive, high-grade malignancies such 
as ductal adenocarcinoma. All of the tumors in this category are 
clearly neoplastic, and even though some are low-grade malig-
nant, the heading “Neoplastic: other” is an accurate and reason-
able generic term that accurately reflects the pre-operative cyto-
logical terminology and does not define the neoplasm as benign 
or malignant. The cytological categories of “atypical” and “suspi-
cious for malignancy” connote an indeterminate interpretation 
and do not relate the detection of a neoplasm, which could lead 
to unnecessary repeat biopsy.

The cytological interpretation of a neuroendocrine tumor, not 
otherwise specified indicates a well-differentiated neoplasm. The 
term “carcinoma” is reserved for high-grade neoplasms (G3), 
typically with a small cell carcinoma or large cell undifferentiat-
ed carcinoma morphology. Although it is now widely accepted 
that well-differentiated neuroendocrine tumors have malignant 
potential,44 many are very slow growing and even curable if cau-
ght at an early stage, and some are detected incidentally in as-
ymptomatic, elderly patients who may be better served with con-
servative observation than surgical intervention. To distinguish 
these low-grade neoplasms from highly aggressive malignant 
neoplasms and to offer management flexibility in elderly pa-
tients with small, asymptomatic tumors where the risk to bene-

fit ratio of surgery is high compared to conservative management, 
neuroendocrine tumors are placed in this category rather than 
the malignant category. Convincing a patient with a malignant 
cytology report that conservative management of their inciden-
tal 1-cm-sized neuroendocrine tumor is the best option for them 
is virtually impossible.

Solid-pseudopapillary neoplasm is a low-grade malignancy 
but with a small local recurrence rate and low metastatic poten-
tial.45 For these reasons coupled with the fact that the tumor is 
called a “neoplasm” and not carcinoma, it is included in this Neo-
plastic: other category. 

The pre-malignant mucinous cysts of the pancreas, IPMNs 
and MCNs, are lined by low, intermediate, or high-grade dys-
plasia; malignancy requires an invasive component. Atypia less 
than overtly malignant is included in this category of ‘Neoplas-
tic: other’. Distinguishing the atypia in these cysts is challeng-
ing using a four-tiered system, and it is not always possible to 
distinguish high-grade dysplasia from carcinoma, or intermedi-
ate-grade dysplasia from high-grade dysplasia. A two-tiered sys-
tem of low-grade (low-grade and intermediate-grade dysplasia) 
and high-grade (high-grade dysplasia or adenocarcinoma) epi-
thelial atypia provides the best information for clinical manage-
ment.46-49

Category V. Suspicious (for malignancy)

A specimen is suspicious for malignancy when the quality 
and/or quantity of the cellular atypia are insufficient for a malig-
nant interpretation. This category generally refers to pancreatic 
adenocarcinoma since most malignancies in the pancreas are duc-
tal adenocarcinoma, but this category is used for all high-grade, 
aggressive malignancies. The suspicious category is also used for 
aspirates that include high-grade neoplasms in the differential 
diagnosis, e.g., acinar cell carcinoma or pancreatoblastoma, but 
insufficient tissue for confirmatory ancillary studies is not available. 

Category VI. Positive or malignant 

This category includes high-grade, aggressive tumors such as 
pancreatic ductal adenocarcinoma and its variants, cholangiocar-
cinoma, acinar cell carcinoma, high-grade neuroendocrine car-
cinoma (small cell and large cell), pancreatoblastoma, lympho-
mas, sarcomas and metastases to the pancreas.

SUMMARY

Pancreatic cytology is an accurate method of evaluating solid 
and cystic lesions in the pancreas. Accuracy, however, requires a 
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multidisciplinary and multimodal approach where the cytologi-
cal features are interpreted in the context of the clinical, imaging 
and ancillary testing information available. Adequate tissue pro-
curement, processing and triage are vital steps in ensuring that 
the tissue is sufficient for a diagnosis, and standardized termi-
nology ensures that the language used to report the findings in 
a single coherent, integrated report is understood by all caregiv-
ers involved in the management of the patient. 
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