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WHO Cytopathology Reporting Systems
Sponsored by IARC/WHO And IAC

 MOU
• IAC-IARC-WHO
• 2020
 Organization

• Standing Committee
• Expert Editorial Board
‒ Bibliometric/geographic
‒ RA, Editors

• Additional co-authors
 Follows tumor classification of WHO Blue Books

• Hyperlinks between the books
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WHO Reporting Systems in Cytopathology

In Pre-press Production
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In Development

WHO Reporting Systems in Cytopathology
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WHO Reporting Systems in Cytopathology
Contents

• Introductory chapter on the role of cytopathology

• Techniques in acquiring and preparation of the specimens.

• Sections on ROSE and the use of imaging modalities.

• Role and best practice of ancillary testing.

• Chapters covering each category with an introduction, definitions, 
discussion and background, and ROM as well as management 
recommendations.
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WHO Reporting Systems in Cytopathology
Contents

• Each category chapter has sections on the lesions/tumors that commonly 
are found in that category.

• Each lesion/tumor has subheadings for brief clinical presentation, imaging 
and histopathology (linked to the corresponding WHO tumor classification 
books) and then “key diagnostic cytopathological criteria” followed by a 
discussion, differential diagnosis and ancillary testing.

• Each category chapter includes “sample reports”
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WHO Reporting Systems in Cytopathology
The Standardized Cytopathology Report

• Demographic information:
• -patient’s name, date of birth, address, patient identifiers, date of request, and laboratory accession number
• -referring doctor and contact details

• Type of Specimen:
• -sputum, bronchial wash, bronchial lavage, bronchial brush, FNAB (EBUS, transthoracic), BDB, pancreas FNA, pancreas 

mass or cyst, lymph node (location), soft tissue mass (location)

• Clinical & Imaging information:
• -site, size (mm), imaging (ultrasound, CXR, tomogram, CT, MRI) features
• -previous cytopathology procedures and results and previous other biopsy results when available

• Diagnostic Category: (example: Malignant)
• -using terminology not a number

• Diagnosis: -specific diagnosis or differential diagnosis

• Comment, microscopic description optional (preferred if diagnosis is indeterminate)

122022

How to Cite Whole volume:

International Academy of Cytology – International 
Agency for Research on Cancer – World Health 
Organization Joint Editorial Board. WHO Reporting 
System for Lung Cytopathology. Lyon (France): 
International Agency for Research on Cancer; 2022. 
(IAC-IARC-WHO cytopathology reporting systems 
series, 1st ed.; vol. 1).
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Diagnostic Categories

1.Insufficient/inadequate/nondiagnostic
2.Benign
3.Atypical
4.Suspicious for Malignancy
5.Malignant
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Diagnostic Categories with ROM and Management for Lung FNAB
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Diagnostic Categories with ROM and Management for Sputum,
Bronchial Washing and Bronchial Brushing
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WHO Reporting System for Lung Cytopathology
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(from WHO Reporting System for Lung Cytopathology, Chapter 2)

20

(from WHO Reporting System for Lung Cytopathology, Chapter 2; source Maria Lozano)
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Management Algorithm for Insufficient/Inadequate/Nondiagnostic Specimen

(from WHO Reporting System for Lung Cytopathology, Chapter 8; Source Sule Canberk Schmitt)
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Algorithm or Evaluating Lung FNAB
(from WHO Reporting System for Lung Cytopathology, Chapter 2; source Claire Michael)
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Differential Diagnosis of Mesothelioma
(from WHO Reporting System for Lung Cytopathology, Chapter 7; Source Claire Michael)
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Immunostains for Work-up of Pulmonary Metastases
(from WHO Reporting System for Lung Cytopathology, Chapter 7; Source Zubair Baloch)
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How to Cite Whole Volume:

International Academy of Cytology – International 
Agency for Research on Cancer – World Health 
Organization Joint Editorial Board. WHO Reporting 
System for Pancreaticobiliary Cytopathology. Lyon 
(France): International Agency for Research on 
Cancer; 2022. (IAC-IARC-WHO cytopathology 
reporting systems series, 1st ed.; vol. 2).
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Standardized Terminology and 
Nomenclature for Pancreaticobiliary 
Cytology: The Papanicolaou Society 

of Cytopathology Guidelines

Diagn Cytopathol. 2014 Apr;42(4):338-50.

Martha B. Pitman, M.D.,1 Barbara A. Centeno, M.D.,2 Syed Z. Ali, M.D.,3

Muriel Genevay, M.D.,4 Ed Stelow, M.D.,5 Mari Mino-Kenudson, M.D.,1

Carlos Fernandez-del Castillo, M.D.,6 C. Max Schmidt, M.D.,7

William Brugge, M.D.,8 Lester Layfield, M.D.,9
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PSC System WHO System

1 Nondiagnostic Inadequate/insufficient/
nondiagnostic

1

2 Negative (for Malignancy) Non-neoplastic
only

Non-neoplastic and 
neoplastic
(SCA)

Benign/Negative (for 
Malignancy)

2

3 Atypical Atypical 3

4 Neoplastic

4a Neoplastic:Benign SCA low-grade MCN
Low-grade IPMN
Also, low-grade PanIN, 
BilIN

Pancreaticobiliary 
Neoplasm- low risk/low-
grade (Pan-Low)

4

4b Neoplastic:Other IPMN,MCN, 
PanNET, SPN

High-grade MCN
High-grade IPMN
IOPN
ITPN
Also, high-grade PanIN, 
BilIN

Pancreaticobiliary 
Neoplasm- high risk/high-
grade (Pan-High)

5

5 Suspicious (for 
malignancy)

Suspicious (for 
malignancy)

6

6 Positive (for malignancy) PDAC, Acinar Cell ca., 
PanNET, PanNEC,

Malignant 7
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Table 1. The World Health Organization System for Reporting Pancreatic Cytopathology: implied risk of malignancy and clinical 
management options by diagnostic category for Pancreatic FNAB.

Diagnostic category Estimated risk of 
malignancy (%)a

Clinical Management Optionsb

Insufficient/inadequate/nondiagnostic 5 – 25 Repeat FNAB

Benign/Negative for Malignancy 0 – 15 Correlate clinically

Atypical 30 – 40 Repeat FNAB

Pancreatic Neoplasm: low risk/low-grade 
(PaN-Low)

5 – 20 Correlate clinically

Pancreatic Neoplasm: high risk/high-grade 
(PaN-High)

60 – 95 Surgical Resection in surgically fit patients
Conservative management optional

Suspicious for Malignancy 80 – 100 If patient to be surgically managed, treat as positive
If patient requires pre-operative therapy, repeat FNAB

Malignant 99 – 100 Per clinical stage

Abbreviation: FNAB, fine-needle aspiration biopsy.
a Estimated risks of malignancy are based on retrospective and prospective studies with risk analysis based on pancreatic neoplasia with low-
grade and high-grade cytopathological atypia.
b Management options for patients with pancreatic lesions may depend on a variety of factors, including clinical and imaging characteristics 
and the overall functional status of the patient. Some clinical management suggestions are outlined as above.

Hoda RS, Arpin RN 3rd, Rosenbaum MW, Pitman MB. Risk of malignancy associated with diagnostic categories of the proposed World Health Organization International System for 
Reporting Pancreaticobiliary Cytopathology. Cancer Cytopathol. 2021 Oct 8. doi: 10.1002/cncy.22514. Epub ahead of print. PMID: 34623767.
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Table 2. The World Health Organization International System for Reporting Pancreaticobiliary Cytopathology: implied risk of 
malignancy and clinical management options by diagnostic category for Bile Duct Brushing Specimens. 
Diagnostic category Estimated risk of 

malignancy (%)a 
Clinical management optionsb 

Insufficient/inadequate/nondiagnostic 28 – 69 Repeat ERCP with cholangioscopy, brushing, and biopsies 
Benign/Negative for Malignancy 26 – 55 Correlate clinically 
Atypical 25 – 77 Repeat ERCP with cholangioscopy, brushing, and biopsies; 

consider ancillary testing with FISH and/or NGS 
Pancreatic Neoplasm-low-grade 
(PaN-low) 

NAc NA 

Pancreatic Neoplasm-high-grade 
(PaN-high) 

NAc NA 

Suspicious (for malignancy) 74 – 100 Repeat sampling with ancillary testing (FISH and/or NGS) or, 
if other factors support malignancy, surgical intervention; for 
neoadjuvant therapy, repeat ERCP with 
cholangioscopy/brushings/biopsies/ancillary studies 

Malignant 96 – 100 Per clinical stage 
 

Abbreviation: ERCP, endoscopic retrograde cholangiopancreatography; FNAB, fine-needle aspiration biopsy; FISH, fluorescence in-
situ hybridization; NA, not available/not applicable; NGS, next-generation sequencing. 

a Estimated risks of malignancy are based on retrospective and prospective studies with risk analysis based on pancreatic neoplasia 
with low-grade and high-grade cytologic atypia {10049415,24167030,26596524,28411396,32649050,34800330,35163571}.  

b Management options for patients with bile duct strictures may depend on a variety of factors, including clinical and imaging 
characteristics and overall functional status of the patient. Some clinical management suggestions are outlined as above. 

c Cytological criteria for premalignant neoplasms of the bile duct are lacking and, thus, there are no data on bile duct categorization in 
the PaN-low and PaN-high categories. 
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Pancreatic Tumor Classification:
WHO Digestive System Tumours, 5th Edition
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WHO Reporting System for PB Cytopathology
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Biochemical and Molecular analysis of Cyst Fluid

Clinical and Imaging
Features

Cytomorphology, Special Stains and Immunohistochemistry

Synaptophysin Beta cateninPAS and PASD

Cyst Biochemical 
tests

Molecular Tests

CEA Amy KRAS GNAS 3p25 
(VHL)

P53 P16
(CDKN2A/INK4A)

SMAD4

PCT ↓ ↑↑ - - - - - -
SCA ↓↓ ↓↓ - - + - - -
IPMN ↑↓ ↑↑ + + - +a +a +a

MCN ↑↓ ↓↑ + - - +a +a +a
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(from WHO Reporting System for PB Cytopathology, Chapter 2; Source Carlos de Andrea)
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(from WHO Reporting System for PB Cytopathology, Chapter 2; Source Lisa Zhang)
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(from WHO Reporting System for PB Cytopathology, Chapter 1; Source Barbara Centeno)
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(from WHO Reporting System for PB Cytopathology, Chapter 2; Source Barbara Centeno)



41

2. Benign/Negative (for malignancy)
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2. Benign/Negative (for Malignancy)

• Multilobulated, multicystic 
mass

• Cuboidal , glycogen-rich, non-
mucinous epithelium

• +/- hemosiderin-laden 
macrophages

• Low CEA, low amylase (<250 
U/L)

• 3p (VHL) gene mutation (+/-)

Serous Cystadenoma
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2. Benign/Negative (for Malignancy)

Serous Cystadenoma – fork tipped needle

inhibin
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4. Pancreatic neoplasm: low risk/ low-grade (Pan-low)

 A specimen categorized as ‘Pancreaticobiliary neoplasm: low risk/low-
grade’ has features of an intraductal and/or cystic neoplasm with low-grade 
epithelial atypia.

 Extracted from the ‘Neoplastic: Other’ category of the Papanicolaou 
System for Reporting Pancreaticobiliary Cytology

 Low-grade epithelial atypia encompasses low-grade and intermediate-
grade dysplasia and has a low risk of disease progression.
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4. Pancreatic neoplasm: low risk/ low-grade (Pan-low)

 Category is not likely to be used for BDB
• More likely to use “atypical’ category
 Incorporates ancillary studies 

• CEA, amylase, NGS (if available)
 ROM pancreatic FNA = 5-20%
 ROM in BDB is not established
 Clinical management is usually conservative
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4. Pancreatic neoplasm: low risk/ low-grade (Pan-low)
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4. Pancreatic neoplasm: low risk/ low-grade (Pan-low)

IPMN-LGNeoplastic mucinous cyst, NOS

• Thick, colloid-
like ECM or

• LGA or
• Elevated CEA 

>192 ng/mL
and

• Absent HGA  
and necrosis

MCN-LG
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 The category is not likely to be used in BDB
 Use “suspicious for malignancy” instead

 ROM in pancreatic FNA is 60-95%
 ROM in BDB is not established
 Clinical management is surgical resection for pancreatic lesions

5. Pancreatic neoplasm: high risk/ high-grade (Pan-high)
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5. Pancreatic neoplasm: high risk/ high-grade (Pan-high)
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IPMN-HG IOPN

High-grade Epithelial Atypia
• < 12µ duodenal enterocyte
• Increased N/C ratio
• Nuclear membrane 

abnormalities
• Abnormal chromatin pattern
• Prominent nucleoli +/-
• Variable residual cytoplasmic 

mucin
• Background necrosis in most 

cases
• Background inflammation 

variable

5. Pancreatic neoplasm: high risk/ high-grade (Pan-high)
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IPMN with HGD

52

HGA in Mucinous Cysts
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7. Malignant
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7. Malignant

PanNET SPN



55

56

Lymph node, Thymus and Spleen 
Expert Editorial Board

Mousa Al-Abbadi
Jordan

Helena Barroca
Portugal

Beata Bode
Switzerland

Mariarita Calaminici
London

David Chhieng
USA

Immacolata
Cozzolino, Italy

Mats Ehinger
Sweden

William Geddie
Canada

Masaru Hosone
Japan

Ruth Katz
Israel

Oscar Lin
USA

Jeff Medeiros
USA

Pamela Michelow
Africa

Arvind Rajwanshi
India

William Sewell
Australia

Philippe Vielh
France

Pio Zeppa
Italy



57

Diagnostic Categories, ROM and Management
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Tumour type
Useful cytoplasmic and/or membranous 
markers

Adrenal cortical neoplasm MART1, inhibin, calretinin
Breast carcinoma GCDFP-15, mammaglobin
Colorectal carcinoma CK20, villin, CEA
Hepatocellular carcinoma HepPar1, arginase-1, glypican-3, AFP
Lung adenocarcinoma Napsin A
Mesothelioma Calretinin, D2-40, mesothelin, CK5/6
Neuroendocrine neoplasm Chromogranin, synaptophysin, CD56
Prostate carcinoma PSA, PSAP
Renal cell carcinoma, clear cell type RCC, carbonic anhydrase IX, CD10
Thyroid papillary and follicular 
carcinoma

Thyroglobulin

Thyroid medullary carcinoma Calcitonin
Squamous cell carcinoma p40, p63, CK5/6, p16 (HPV-related carcinoma)

Marker Normal tissue Likely primary site of origin or tumour type

CDX2 Small and large 
intestines, pancreatic 
ducts

Colorectal carcinomas; some pancreatobiliary carcinomas; some 
gastric adenocarcinomas

GATA
3

Breasts, urothelium, 
salivary glands, and 
T lymphocytes

Breast carcinomas (70% ER+); urothelial carcinomas; 
paragangliomas; some salivary gland tumours

NKX3-
1

Prostate Prostatic adenocarcinoma

PAX8 Renal epithelial cells, 
thyroid follicular cells, 
epithelial cells of 
Müllerian origin, 
thymus

Renal cell carcinomas; thyroid carcinomas, including medullary 
carcinomas; epithelial non-mucinous gynaecological tumours; 
some epithelial mucinous gynaecological tumours; thymomas and 
thymic carcinomas

SOX10 Melanocytes, 
myoepithelial cells, 
breasts

Melanoma, including melanoma of soft parts; salivary gland 
tumours, including pleomorphic adenomas, adenoid cystic 
carcinomas, basal cell adenomas and adenocarcinomas, acinic 
cell carcinomas, secretory carcinomas, epithelial-myoepithelial 
carcinomas, and rare mucoepidermoid carcinomas; triple-negative 
breast carcinomas

TTF1 Thyroid follicular and 
parafollicular cells, lung 
(type II and bronchial 
cells)

Lung adenocarcinomas (including some mucinous 
adenocarcinomas); small cell neuroendocrine carcinomas; some 
large cell neuroendocrine carcinomas; some neuroendocrine 
tumours; thyroid follicular and papillary carcinomas; thyroid 
medullary carcinomas
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Diagnostic Categories

1. Insufficient/Inadequate/Non-diagnostic
2. Benign
3. Atypical
4. Soft Tissue neoplasm of uncertain malignant 

potential (STNUMP)
5. Suspicious for Malignancy
6. Malignant
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WHO System for Reporting Soft Tissue Cytopathology:
Risk of Malignancy and Management

66

Soft Tissue Neoplasm Of Uncertain Malignant Potential 
(STNUMP)

Specific Entities with uncertain 
malignant potential:

• Dermatofibrosarcoma protuberans
• Solitary fibrous tumor
• Inflammatory myofibroblastic

tumor
• Angiomatoid fibrous histiocytoma
• Gastrointestinal stromal tumor
• Myoepithelial neoplasms
• PEComa

Solitary Fibrous Tumor
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WHO Reporting System for Liver Cytopathology
Diagnostic Categories

1. Insufficient/inadequate/nondiagnostic
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Liver: ROM and Management
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Controversies in Devolvement of the 
WHO Reporting System for Liver Cytopathology

1. Techniques: FNAB and/or CNB
2. Insufficient/inadequate/nondiagnostic category and benign tissue on FNAB
3. Where to place and how to discuss premalignant lesions: MCN, IPBN, 

LGDN, HGDN?
4. NET/NEC as primary or metastatic malignancy?

84

Techniques: FNAB and/or CNB

FNAB
• Fresh tissue for culture, flow 

cytometry
• High tumor yield/fraction

• Molecular testing

• ROSE
• Greater access

• Small masses
• Masses next to large vessels

• Lower risk
• Lower cost
• Low resource settings

CNB
• Architecture
• Ancillary testing
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Techniques: FNAB and/or CNB

• Combined liver FNAB/CNB has a high diagnostic efficacy for malignancy and a 
lower false negative rate than either procedure alone, especially in metastatic tumors, 
HCC, and hematopoietic neoplasms.

• The combination of material also allows for better specimen triage when flow 
cytometry or other ancillary tests might be needed.

•If cases are split and handled by both cytopathologists and surgical pathologists, 
good communication and specimen comparison is essential.

• One Procedure-One Report is optimal (J Am Soc Cytopathol. 2023 Nov-
Dec;12(6):395-406)
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Insufficient/inadequate/non-diagnostic

• Is a specimen that for qualitative and/or quantitative reasons does 
not permit a diagnosis of the targeted lesion
• Precise terminology is user-dependent

• Pick one and use consistently

• Classification of benign tissue in this category is organ specific:
• Lung FNAB, normal tissue is typically reported as benign since normal 
tissue can explain a targeted mass lesion, e.g. infection, organizing 
pneumonia, consolidation

• Option to classify as nondiagnostic depending on imaging

• Pancreas FNAB, normal pancreatic epithelium does not explain a well-
defined mass or cyst, so recommendation is to call nondiagnostic

• optional to use benign + caveat
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IS
insufficient/inadequate/non-diagnostic in Pancreatic FNA

duodenum

Normal acinar tissue

Well-defined hypoechoic mass

88

WHO Reporting System for Liver Cytopathology
inadequate/insufficient/nondiagnostic

Benign hepatic tissue may explain the mass so classify benign liver tissue as BENIGN
With a note/caveat to correlate with imaging to ensure representative biopsy

Cirrhosis FNH LCA
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• All of these lesions are neoplastic, pre-malignant lesions, but are RARE

• In the WHO PB Book, there were two new categories for low risk/grade and high 
risk/grade neoplasms, because premalignant lesions are not rare in the pancreas

Where to place and how to discuss MCN, IPBN, 
LGDN, HGDN?

90

Where to place and how to discuss MCN, IPBN, 
LGDN, HGDN?

In WHO 5th Edition GI Bluebook of Tumour Classification, Dysplastic nodules are 
covered under HCC and precursors and mucinous cystic neoplasm (MCN) and 
intraductal papillary neoplasm of bile ducts (IPNB) are covered under benign biliary 
tumors and precursors
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• Currently in the WHO Reporting System for Liver Cytopathology, DNs are introduced under 
cirrhosis in the BENIGN chapter and further discussed under the ATYPIA and SUSPICIOUS 
FOR MALIGNANCY chapters. They are not listed by name in the CONTENTS.

• Mucinous cystic neoplasm (MCN) and intraductal papillary neoplasm of bile ducts (IPNB) 
are classified as BENIGN under a section called CYSTS

Where to place and how to discuss MCN, IPBN, 
LGDN, HGDN?

92

• Rationale
• These lesions are very rare without well-defined diagnostic cytological criteria
• Most of these lesions when encountered will not be specifically diagnosed on cytology
• Atypical and suspicious categories for any of these lesions will suffice

Where to place and how to discuss MCN, IPBN, 
LGDN, HGDN?
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Dysplastic Nodules

• Dysplastic nodules (DNs) are usually 5–15 mm in diameter and are detected macroscopically 
or by imaging in cirrhotic livers, as single or multiple lesions. Their prevalence in cirrhotic livers 
ranges from 11% to 40% 

• These dysplastic lesions are BENIGN lesions composed of atypical (LCC) to suspicious (SCC) 
hepatocytes

• Low-grade DN exhibits large cell change 
with “atypical” cells sporadically placed 
within otherwise benign and reactive 
hepatocytes.

• High-grade DN exhibits small cell 
change with a uniform small 
hepatocyte population raising the 
“suspicion” for HCC

Wee A, Sampatanukul P, Jhala N. Cytohistology of Focal Liver Lesions (Cytohistology of Small Tissue Samples), 1st ed. 
Eds: Kim R. Geisinger & Martha B. Pitman. Cambridge University Press, 2014

94

Mucinous Cystic Neoplasm

• MCN of the liver and biliary system is a cyst-forming epithelial neoplasm, composed
of cuboidal to columnar, variably mucin-producing epithelium, associated with
ovarian-type subepithelial stroma.

• MCNs are classified as either low-grade or high-grade, or with invasive carcinoma

Part A. Cyst aspirate

Diagnostic Category: Benign
Diagnosis: Mucinous cyst contents

Part B. Cyst wall biopsy

Diagnosis: Mucinous Cystic Neoplasm, 
low-grade
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Intraductal Papillary Neoplasm of The Bile Ducts

• Very rare premalignant neoplasms are benign unless invasive carcinoma

• Cytological criteria are not well-defined

• Cytomorphology will direct categorization into benign, atypical, suspicious or 
malignant

• Holds true in the WHO PB book even though described in Pan-Lo and Pan-
high diagnostic categories

96

Neuroendocrine Neoplasms (NET/NEC):
primary or metastatic malignancy?

• Primary hepatic NET (PHNET) is extremely rare 

•Most NET/NEC identified in the liver are metastatic from other organs. 

• First case of PHNET was reported by Edmondson in 1958. 

• Literature review (Li et al.) shows only about 150 case reports of PHNET.

8240/3 Neuroendocrine tumour NOS
8240/3 Neuroendocrine tumour, grade 1
8249/3 Neuroendocrine tumour, grade 2
8249/3 Neuroendocrine tumour, grade 3

8246/3 Neuroendocrine carcinoma NOS
8013/3 Large cell neuroendocrine carcinoma
8041/3 Small cell neuroendocrine carcinoma

8154/3 Mixed neuroendocrine–non-neuroendocrine neoplasm (MiNEN)
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Pathogenesis

• Primary hepatic neuroendocrine tumors (PHNET) can arise anywhere within the 
liver. 

Clinical implications

• PHNETs are characterized by non-specific clinical and imaging results, which 
can be easily confused with other liver lesions, including HCC and CCA.

• NETs account for 0.4% of resected hepatic primaries, and NECs or MiNENs
make up 0.5% . 

• Due to its rarity, rigorous exclusion of metastasis is mandatory before the tumor 
can be accepted as a hepatic primary. 

• For this practical reason, NET/NEC entities are discussed under “Metastases” in 
this reporting system.

Neuroendocrine Neoplasms (NET/NEC):
primary or metastatic malignancy?
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Neuroendocrine Neoplasms are discussed under “Metastases” in the WHO 

Reporting System for Liver Cytopathology

Neuroendocrine Neoplasms (NET/NEC):
primary or metastatic malignancy?
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The good news

Clear cell RCC
Papillary RCC
Chromophobe RCC
Oncocytoma 90% of renal tumors in 

adults

The most commonly encountered renal tumors can be 
diagnosed with morphology and a limited IHC panel
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Oncocytic tumors of the Kidney
Heterogeneous category with very different ROM (2-
100%)

• Oncocytoma
• Chromophobe RCC
• Papillary RCC 
• Clear Cell RCC 
• Fumarate hydratase-deficient RCC
• TFE3-translocation RCC
• Tubulocystic carcinoma
• Papillary neoplasm with reverse polarity
• Low grade oncocytic tumor (LOT)(recently 

recognized 
renal oncocytic neoplasm that is CK7 +, CD117 -)

• Eosinophilic solid and cystic RCC
• Eosinophilic vacuolated Tumor
• “Hybrid” tumors in Birt-Hogg-Dubé

Syndrome
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Low-risk oncocytic renal neoplasm

• Oncocytoma
• ChRCC
• PRCC (the old type 2)
• CCRCC 
• Fumarate hydratase-dRCC
• TFE3-tRCC
• Tubulocystic carcinoma
• Papillary neoplasm with

reverse polarity
• LOT
• Eosinophilic solid and cystic

RCC
• EVT
• “Hybrid” tumors in BHD

• Oncocytoma 
• Eosinophilic variant of ChRCC
• Hybrid tumors of BHD 

syndrome
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• Oncocytic cells
• Loosely cohesive tissue fragments
• No nuclear atypia (such as the wrinkled

nuclei of ChRCC) 
• No macronucleoli
• Positive for CD117 immunochemistry

=

• Oncocytoma 
• Eosinophilic variant of ChRCC
• Hybrid tumors of BHD 

syndrome
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Renshaw AA, Pitman MB. Risk of malignancy in 
renal biopsy: A review. Cancer Cytopathol. 
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Renshaw AA, Pitman MB. Risk of malignancy in 
renal biopsy: A review. Cancer Cytopathol. 
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• Oncocytoma
• Eosinophilic variant of ChRCC (41% of 

ChrRCC)
• Hybrid tumors of BHD syndrome (very rare)

ROM: 21%
5 year SR: 95-100%

Low-risk oncocytic renal neoplasm category
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Low Risk Oncocytic Renal Neoplasm
Diagnosed using FNA+CNB+ICC
No nuclear atypia or nucleoli
A tissue sample is necessary for diagnosis (nested
pattern)
CD117 positive
If Cytology only, use the Atypical category with a 
differential diagnosis

CD117

Kidney, Left, FNAB/FNB
Satisfactory for Evaluation
Low Risk Oncocytic Renal Neoplasm
Oncocytic tumor favor oncocytoma. See note.

Note: The smears show a bland oncocytic 
tumor without nuclear atypia or nucleoli. The 
CB/FNB shows tumor cells in a nested pattern 
that stain with CD117. The overall features 
favor an oncocytoma but an eosinophilic 
variant of ChrRCC cannot be excluded. ROM 
=21%; risk of progression low ( 5yr SR 95-
100%).
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• Metastases are extremely
common, and the primary is
usually known

• Metastases can resemble 
adrenal cortical carcinoma, so 
immunostains are a good idea

• The diagnosis of adrenal 
cortical adenoma versus 
carcinoma is not always
posible on FNA/CNB. Option: 
adrenal cortical neoplasm

Adrenal gland FNAB

WHO Reporting System for Kidney and 
Adrenal Gland Cytopathology

Diagnostic Categories

1.Insufficient/inadequate/nondiagnostic
2.Benign
3.Atypical
4.Low-risk oncocytic renal neoplasm
5.Suspicious
6.Malignant
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Risk of Malignancy

Diagnostic Category Risk of malignancy
Nondiagnostic 65-80%

Benign 2-20%, 5 year 
survival at least 
95%a

Low risk oncocytic 
renal neoplasm

2-20%, 5 year 
survival at least 
95%a

Atypical 60-80%
Suspicious 
(for Malignancy)

70-90%

Malignant 97-99%

DRAFT

Diagnostic Category Risk of malignancy
Nondiagnostic 30%

Benign$ 0%

Atypical 48%

Suspicious 
(for Malignancy)

100%

Malignant 99%

Kidney Adrenal
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WHO Reporting System for Kidney and Adrenal Gland 
Cytopathology
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WHO Reporting System for Kidney and Adrenal Gland 
Cytopathology

116

WHO Reporting System for Kidney and Adrenal Gland 
Cytopathology
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WHO Reporting System for Kidney and Adrenal Gland 
Cytopathology
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Diagnostic Categories for Head and Neck Cytopathology:
 Insufficient/Inadequate/Non-Diagnostic
 Benign
 Atypical
 Neoplasm of Uncertain Malignant Potential (NUMP)
 Suspicious for Malignancy
 Malignant
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WHO Reporting Systems in Cytopathology
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