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Aueﬂoxapum{oma l'lO}l)KeJ]yI[O‘lHOﬁ JKeJIe3bl Pa3BUBAETCHA MOCJI€ CEPUH MOIIATOBbIX U3MeHEeHUii oT
HOPMAJIBHOTO NPOTOKOBOI0 JNMUTEIUSA 10 HEOIJIACTUYECCKUX nopamel-mi/i U B KOHCYHOM HUTOr¢ 10 HHBA3UBHOI'0
3JJ0KAYE€CTBCHHOI'0 HOBOOﬁpaSOBaHl/lﬂ.
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Hutonornyeckne kpurepun s PANin, IPMN n MCN onnnakoBble !
BaxxHo onpenenuTs cTeneHb nuToJormveckoii arunu (low-grade vs high-grade) !

MyTauMOHHBIH NPOPUJIL MPOrPEeCcCHH NMPOTOKOBLIX HEOIIA3UM
(PanIN, IPMN, MCN)

Mutation
Lesion Oriver gene prevalence (%) Common alterations.
Low-grade PanIN KRAS >80 Missense mutation (codons 12, 13, 61)
P16/COKNZA 0-12 Inactivating mutation/LOH, homozygous deletion, promater
hypermethylation
1783 <5 Missense mutation/LOH
SMADS <5 Inactivating mutation/LOM, homozygous deletion
High-grade PanIN KRAS >95 Missense mutation (codons 12, 13, 61)
PIG/COKN2A 18 Inactivating mutation/LOK, homozygous deletion, promoter
TPs3 10-15
SMADS <5 Inactivating mutation/LOH, homozygous deletion Normal
Low-grade IPMN KRAS 43-89 Missense mutation (codons 12, 13, 61)
GNAS a-77 Missense mutation (codon 201)
RANF43 10 Inactivating mutation/LOH
p16/COKN2A <5 Inactivating mutation/LOK, homozygous deletion, promoter
nypermethylation
TPs3 <5 Missense mutation/LOH
SMAD4 <5 Inactivating mutation/LOH, homozygous deletion
High-grade IPMN KRAS 34-71 Missense mutation (codons 12, 13, 61)
GNAS 42-72 Missense mutation (codon 201)
RANFa3 25-75 Inactivating mutation/LOH & -
p16/COKN2A 0-15 Inactivating mutation/LOK, homozygous deletion, promater 3 A
hypermethylatian el
P53 18-20 Missense mutation/LOH =
SMADS <5 Inactivating mutation/LOH, homazygous deletion low-grade high-grade
O Oncogene
Low-grade MCN KRAS 3-26 Missense mutation (codons 12, 13, 61)
GNAs ) Missense mutation (codon 201) (O Tumor suppressor PaniIN
RNF83 12 Inactivating mutation/LOH
p16/COKN2A 0-14 Inactivating mutation/LOH, homozygous deletion, promoter
hypermethylation
TPs3 1] Missense mutation/LOH
SMADS 0 Inactivating mutation/LOH, homozygous deletion
High-grade MCN KRAS 50-100 Missense mutation (codons 12, 13, 61)
GNAS 0 Missense mutation (codon 201)
RNFa3 25 Inactivating mutation/LOH
p16/COKN2A 50-59 Inactivating mutation/LON, homozygous deletion, promoter

hypermethylation




(ombiT HIIKMI)

TpaguumoHHoe (XngKocTHoe)
LMTONOrMYecKoe uccnesoBaHue:
okpacka MIT, ManaHukonay, XL BD
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KneTouHbiii 610K
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UmmyHorucroxummnyeckoe
uccneposaHue
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MoneKynapHo-reHeTU4yecKoe
uccnegosanue (K-RAS)

AJroputM Mop(doJiorudeckoro ucciaegopannusa marepuasa TAB Jupo-
VY3U nopxey104HOM Keje3bl
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YcaoBust ajsa A0CTOBEPHOTO MOp(l)OJIOI‘l/I‘leCKOI‘O 3aAKJII0OYCHUA

Quality FNA !

|

Quality specimen
High cellularity
Cells representative of the lesion
Quality preparations

|

Quality interpretation
Training of interpreter
Experience of interpreter
Team approach to diagnosis

Pancreatic CytoHistology. M.Pitman et all, 2016 §
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20th International w
Congress of Cytology

Cytology at the Molecular Frontier

www.cytology.com.au/20th-international-congress-of-cytology

Case 1. 7K, 69. Onyxo.1b roJIOBKHU NMOIKEJIYI0UHOI 2Keje3bl, 4,5 cm
HecioxxHas TpainuMoHHAs HUTOIOTHsI: HU3KoAU(depeHIIMPOBaAHHAS
NMPOTOKOBASI KAPIMHOMA TMO/IKeTy10YHOM KeJie3bl
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Case 2. M, 59 jiet. DHn10Y3U-TADB onyxo/im mom:KeTy104HOM KeJie3bl,
cM. KiieTounblii 0,10k, OKpacka reMaTOKCHJINH-303HH.

f N

Hanpassienue Ha mopdosiorudeckoe ucciaenosanne marepuaia TAb
Iup0-Y3U noaxey104Hoi Kesie3bl

o sl
Cytology Interpretation

* Multimodal Approach
— Clinical Information
« Patient age and gender
« Symptoms
« Past medical history
- Radiological Information
. lé%cg)tion of mass in the pancreas (and thus organ traversed for

« Mass characteristics
- Solid or cystic
» Size, contours, invasion

» Cyst structure: uni- or multilocular; thick/thin wall, Ca++,
nodule/mass in the wall

» Gross cyst contents: thick, viscous, thin, water, clear, brown
- Ancillary tests: CEA, amylase, molecular analysis

Pancreatic CytoHistology. M.Pitman et all, 2016 ;
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Makpo-, Mukpo-, tnTOHOPMA noa:ke1y104HOM Kejie3bl

Acinar Cells

Ducts and
Islets

Yrapaiite ¢ 1 pa3a - rie NpOTOKOBBI NUTEJINI MOMKETYT0UHOI Keyie3bl?
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Yrapaiite ¢ 1 pa3a - rjie NpOTOKOBbIN MUTEIHI MOIKETYT0OYHOM xKeJie3bl?

«lFacTpuTMeckan» KoHTaMUHaLMA «[lyofeHanbHaA» KOHTaMMHALWA MaHKkpeaTnueckana HE KOHTaMMHaLWA




Benign epithelial tumours and precursors

8441/0

8441/3
8148/0
8148/2
8453/0

8453/2
8453/3

8455/2*
8455/3*

8508/2
8503/3

8470/0
8470/2
8470/3

Serous cystadenoma NOS
Macrocystic (oligocystic) serous cystadenoma
Solid serous adenoma
Von Hippel-Lindau syndrome-associated serous
cystic neoplasm
Mixed serous-neuroendocrine neoplasm
Serous cystadenocarcinoma NOS
Glandular intraepithelial neoplasia, low grade
Glandular intraepithelial neoplasia, high grade
Intraductal papillary mucinous neoplasm with
low-grade dysplasia
Intraductal papillary mucinous neoplasm with
high-grade dysplasia
Intraductal papillary mucinous neoplasm with
associated invasive carcinoma
Intraductal oncocytic papillary neoplasm NOS
Intraductal oncocytic papillary neoplasm with
associated invasive carcinoma
Intraductal tubulopapillary neoplasm
Intraductal papillary neoplasm with associated invasive
carcinoma
Mucinous cystic neoplasm with low-grade dysplasia
Mucinous cystic neoplasm with high-grade dysplasia
Mucinous cystic neoplasm with associated invasive
carcinoma

Malignant epithelial tumours

8500/3
8480/3
8490/3
8490/3
8510/3
8560/3
8576/3
8014/3
8020/3
8035/3

8550/3
8551/3
8154/3
8154/3
8552/3
8971/3
8452/3

Duct adenocarcinoma NOS
Colloid carcinoma
Poorly cohesive carcinoma
Signet-ring cell carcinoma
Medullary carcinoma NOS
Adenosquamous carcinoma
Hepatoid carcinoma
Large cell carcinoma with rhabdoid phenotype
Carcinoma, undifferentiated, NOS
Undifferentiated carcinoma with osteoclast-like
giant cells
Acinar cell carcinoma
Acinar cell cystadenocarcinoma
Mixed acinar-neuroendocrine carcinoma
Mixed acinar-endocrine-ductal carcinoma
Mixed acinar-ductal carcinoma
Pancreatoblastoma
Solid pseudopapillary neoplasm of the pancreas
Solid pseudopapillary neoplasm with high-grade
carcinoma

8150/0  Pancreatic neuroendocrine microadenoma

8240/3  Neuroendocrine tumour NOS
8240/3 Neuroendocrine tumour, grade 1
8249/3 Neuroendocrine tumour, grade 2
8249/3 Neuroendocrine tumour, grade 3
8150/3  Pancreatic neuroendocrine tumour, non-functioning
Oncocytic neuroendocrine tumour, non-functioning
pancreatic
Pleomorphic neuroendocrine tumour,
non-functioning pancreatic
Clear cell neuroendocrine tumour, non-functioning
pancreatic
Cystic neuroendocrine tumour, non-functioning
pancreatic
F tumours

g P
8151/3" Insulinoma
8153/3" Gastrinoma
8155/3* VIPoma

8152/3* Glucagonoma
8156/3" Somatostatinoma

8158/3  ACTH-producing tumour

8241/3  Enterochromaffin-cell carcinoid

8241/3  Serotonin-producing tumour

8246/3  Neuroendocrine carcinoma NOS

8013/3 Large cell neuroendocrine carcinoma

8041/3 Small cell neuroendocrine carcinoma

8154/3 Mixed r ine-non-net ine neoplasm
(MINEN)

8154/3 Mixed acinar-endocrine carcinoma

8154/3 Mixed acinar-neuroendocrine carcinoma

8154/3 Mixed acinar-endocrine-ductal carcinoma
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Knaccudgmkaums
onyxoneu
noXaenyao4yHomn
xenesbl BO3 2018
(Digestive system
tumours 5th edition)

Bceero 8 HIIKM/I ¢ 2013 roma Obuto  mcciienoBano 268 MyHKTaTOB 00pa30BaHHUN MOKETYT0THOM
xenespl nocne DY C-TADB, u3 HUX Heorula3uu cocTaBuian 174 cimyyvast.

HeWpPO3HAOKPUHHBIE

10%

ACC
1%

= SPN
1%

" SeN IPMN
1% 11%
| |ITPN
1%
© MCN
1%

"  np as
afeHokapuMHoMa
74%

ESCN
IPMN

= |TPN

= MCN

¥ NpoToKOBas aAeHoKapuMHoMa
ACC

= SPN

HepO3HAOKPUHHbIE

Mo paHHbIM Knaccndumrkaumm BO3 noutr_90% HOBOO6pPa30BaHMI NOAKENYA0YHOW Kenesbl Y B3POCAbIX
ABNATCA MHBA3UBHbIMM NPOTOKOBbIMU alEHOKAPUMHOMAMU. KWCTO3HbIE Y BHYTPUNPOTOKOBbIE HEOMIa3UKN

cocCTaBnatoT 4-5%, HEMPOIHAOKPMHHbIE OMYXO/IW MOAKENYAOUYHON Kenesbl COCTaBAAT 8-4%, a auMHapo-

KNETOYHbIV paK M gpyrve peaknme HoBoobpa3oBaHMA COCTAaBAAIT ocTaBwmecs 2-3%.
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[IporokoBbie Heomnazuu - 136 cirydaes.

IPMN low grade
5%

® IPMN high grade
8% .l'lp()T 1e a P LI
H |[PMN high grade

IPMN low grade

5 mpoTokoBbIe
2/1eHOKAPIHHOMBI
87%

?

* O01ee KOMMYeCTBO MPOBEICHHBIX HCCIEIOBAHNN PACTIPENCITIIIOCh MEKIY
MYyXUYHMHAMU U xKeHImnHaMu nopoBHY ( MK 134:134)

* Bo3pacT manueHToB MY»KCKOTO ToJia oT 25 10 88 ner

* Bo3pacT nmarueHToB KeHCKOro 1osna ot 25 1o 87 ner

MYXYHNHBI

Iox Heonuazuu, IMpoToKoBbIE KAPIHMHOMBI, Ipoune HeomIa3uu,
KOJIMYECTBO CJIy4aeB % %

= ___




OTHOIIEeHUE KHCTO3HBIX 00pa30BaHUi K COMUIHBIM COCTaBUIIO 1: 3

Kucro3nbie Heominazuu, onbiT HIIKM [

H SCN
4%

= IPMN
27% = SCN

= PMN
MCN

MPOT! ie a PUHMHOMBI

= nmpoune
36%

B HelpOdHI0KPHHHBIE HEOILIA3HH
= npoyue

MCN
5%
B Helipo3HIOKPUHHBIE

NIPOTOKOBbLIE
HeoIIa3HH
5% a/1eHOKAPIHHOMBI
23%
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Benign epithelial tumours and precursors P i
8441/0  Serous cystadenoma NOS 8150/0 Pancreatic neuroendocrine microadenoma
Macrocystic (oligocystic) serous cystadenoma 8240/3  Neuroendocrine tumour NOS
Solid serous adenoma 8240/3  Neuroendocrine tumour, grade 1 K
Von Hippel-Lindau syndrome-associated serous 8249/3 Neuroendocrine tumour, grade 2 J-I aCCM M Ka Ll M ﬂ
cystic neoplasm 8249/3 Neuroendocrine tumour, grade 3 o
Mixed serous-neuroendocrine neoplasm 8150/3 Pancreatic neuroendocrine tumour, non-functioning
8441/3  Serous cystadenocarcinoma NOS Oncocytic neuroendocrine tumour, non-functioning O I-I yXOJ-I e M
8148/0  Glandular intraepithelial neoplasia, low grade pancreatic
8148/2  Glapdul TEop! fo

ntraductal papillary mucinous neoplasm with

low-grade dysplasia

Intraductal papillary mucinous neoplasm with
high-grade dysplasia

Intraductal papillary mucinous neoplasm with

ssociated invasive carcinoma

8455/2°  IntraduCrat

: X - . .
8455/3*  Intraductal oncocytic papillary neoplasm with 8151/3" Insulinoma i (D I g eStlve SySte m

associated invasive carcinoma ::ggg Sﬁ‘:l”"oma

8503/2  Intraductal tubulopapillary neoplasm oma et

8503/3 Intraductal papillary neoplasm with associated invasive 8152/3" Glucagonoma t 5th d t )
i te) i 8156/3" Somatostatinoma u m 0 u rS e I IO n
8158/3  ACTH-producing tumour

8241/3  Enterochromaffin-cell carcinoid

8241/3  Serotonin-producing tumour

8246/3  Neuroendocrine carcinoma NOS

e noXaenyno4Hon

Clear cell neuroendocrine tumour, non-functioning

pancreatic
Cystic neuroendocrine tumour, non-functioning )Ken e3b| 803 20 1 8

pancreatic

8; ucinous cystic neoplasm with low-grade dyspla:
Mucinous cystic neoplasm with high-grade dysplasia
Mucinous cystic neoplasm with associated invasive

inoma

8013/3 Large cell neuroendocrine carcinoma
Malignant epithelial tumours 8041/3 Small cell neuroendocrine carcinoma
8500/3 Duct adenocarcinoma NOS 8154/3  Mixed neuroendocrine-non-neuroendocrine neoplasm
8480/3 Colloid carcinoma (MINEN)
8490/3 Poorly cohesive carcinoma 8154/3 Mixed acinar-endocrine carcinoma
8490/3 Signet-ring cell carcinoma 8154/3 Mixed acinar-neuroendocrine carcinoma
8510/3 Medullary carcinoma NOS 8154/3 Mixed acinar-endocrine-ductal carcinoma
8560/3 Adenosquamous carcinoma
8576/3 Hepatoid carcinoma
8014/3 Large cell carcinoma with rhabdoid phenotype
8020/3 Carcinoma, undifferentiated, NOS
8035/3 Undifferentiated carcinoma with osteoclast-like

giant cells

8550/3  Acinar cell carcinoma
8551/3 Acinar cell cystadenocarcinoma
8154/3 Mixed acinar-neuroendocrine carcinoma
8154/3 Mixed acinar-endocrine-ductal carcinoma
8552/3 Mixed acinar-ductal carcinoma

8971/3  Pancreatoblastoma
8452/3  Solid pseudopapillary neoplasm of the pancreas
Solid pseudopapillary neoplasm with high-grade
carcinoma

10
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Algorithm for pancreatic cyst diagnosis Af[l'Op NTM

NOT grossly thick, white, viscous TPS3/SMAD4 Mo pd)Of[Ol'M L'IECKOI'O

1. Assess for mucin

nccnenosaHUA npum
Grossly thick, white, viscous TA E KUCTO3HbIX
~192 ng/mi e v KRAS/GNAS/ANF43 | GNAS 06 pa3o BaHU m

Thick, colloid-like mucin

Nonmucinous
epithelium

Serous cystadenoma geeEUVE
Pseudocyst 1000's UL

Mucinous
epithelium

2. Assess cytology

CYTOMISTOLOGY OF SMALL TISSUI

Pancreatic
Cytohistology
Barbara Ann Centeno

Edvsard B. Stelow
Martha Bishop Pitman

Cuboidal epithelium;
Hemosiderin-laden
macrophages

Low-grade High-grade
Inflammatory
debris; Yellow,

hematoidin-like

; LGD or IGD HGD or Invasive 3
pigment MCN or IPMN MCN or IPMN

Monomorphic . /SPN

epithelial cells IR ARUY PanNET/S

CosmmaHbIe «OMYX0JIH»

* Mopdosiornyeckne XapakTepUCTHKH: BbICOKAsl KJIIETOYHOCTh, OAHOTHIIHbIE SIPa, B OCHOBHOM He
CTPYKTYPHUPOBAHHBI KJIETOYHBIH NATTEPH, BACKYJIAPU3ALHUS.

JuddepeHnuanbHblii AMaTHO3:
« DPC

NET-HelipoaHA0KpUMHHAA CTPYKTYpHOCTb, CD56, synaptophysin, chromogranin, rnobynbl
ACC-aumHapHas anddepeHumpoBska, Trypsin, chymotrypsin, bcl10

SPN- conungHebiit natrepH, b-catenin, PR, AR, SOX11, AMACR, LEF1, TFE3, CD99 (dot like pattern!),
romoreHHble ro6ysbl

* Pancreablastoma

OuaroBblii naHKpeaTuT, B T.4. IgG4-cBA3aHHbIH]

11
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Case 3. ComuaHasi onmyxoJib roJIOBKH MO/
CM, C 0YaroBbLIMH HEKPO3aMHU; JIANAPOTOMHUS, IKCIM3UOHHAS

ouomncus

Case 3. CotuiHasi OMyX0J1b FOJIOBKH MO/KETYT0YHOM Kesie3bl, 7 ¢M, €
04aroBbIMHU HEKPO3aMMu; JIAaNIApOTOMHUS, IKCUM3HOHHAs Ouoncus, UT'X

.g. “"0 © Fwy

.-r- " *’” a’o
'me:’ =

Me rc
E@ & :g;«z,, .:;v X
f,

UHaeKkc nponndepatMsHom
akTMBHOCTK Ki67 — 65%

UMX npoduns:
PanCK —

CD45-
Synaptophysin —
CD56 ++
Chromogranin +++

?

12



WHO 2017 Grading System

TABLE 1

World Health Organization Classification 2017 for Pancreatic Neuroendocrine
Neoplasms

Well differentiated NENs Ki67index*| Mitotic index

N endocrine tumour (NET) G1 3 %% 2/10 HPF
endocrine tumour (NET) G2 320 % 2-20/10 HPF
endocrine tumour (NET) G3 20 20/10 HPE

Poorly differentiated NENs

Neuroendocrine carcinoma (NEC) G3 20 % 20/10 HP¥

Small cell type
Large cell type

Mixed neuroendocrine-nonneuroendocrine neoplasm (MiNEN)

* Ki67 index is based on at least 500 cells in areas of higher nuclear labeling (“hot spots™)

mitoses in 50 high power fields (HPF, 0.2mm’) in areas of higher density and expressed per
10 HPF (2.0 mm’®): the final grade based on which ever index (mitotic rate or Ki67) places the

tumor in the highest grade category. For assessing Ki67, casual visual estimation

(“eyeballing”) is not recommended; manual counting of printed images is suggested
)% )

125 0!

l'laHeraTullecxMe HeﬁpO3H}IOKpMHHLle HEOIIAa3uH,

onbiT HHKM/J]

Heiipo3naokpu
HHbIEe
KapuuHOMbI
11%

B NET, grade 1

= NET, grade 3 50%

39%

mNET, grade 1
®NET, grade 3

Heiipooniokpunn
ble KAPIHHOMBbI

05.11.2019

@ lI3MeHEHHS B IISITOM M3aHUH
Krnaccudukamun omyxonet BO3 B
KIaccu(pUKaIyu HEHPOIHTOKPHUHHBIX
HEOIUIa3MH OCHOBAHBI HA MPHHATOH CHCTEMe
knaccuukammu BO3 ams NEN B 2018 rogmy.

® Dra Kinaccu(uKays OTASISIET XOPOLIO
nuddepeHpoBaHHbBIE HOBOOOPA30BAHHS
(aeitposnnokpunnbie omyxonmu NETs) ot
w10xo auddepeHnnpoBaHHbIX
HOBOOOPa30BaHUH (HEpOIHIOKPUHHEIE
kapuuHoMbl NECs) 1 onpenenser, 4to
HeposHoKkpHuHHBIE onyxonu NETs moxHO
pasnenuth Ha low grade , intermediate grade,
high grade na ocrose mapamerpos,
TIPEIOKEHHBIX TS
ractpoenTeponankpeoruueckux NETs
EBporeiickum obmiecTBOM
HeHposHIOKpHHHBIX omyxoneil (ENETS) .

7

MoaTnnbl NPOTOKOBOW aA&eHOKAPLMHOMbI TEMEPb BKAKYAOT MUKPONaNUAIAPHYHO
KapuMHOMY, KOTOpaa MmeeT 0COBEHHO arpeccUBHOE KNMHUYECKoe TeYeHMe.

Case 4. 7K, 71 aet. Iun0Y3U-TADB onyxoan rososku II7K (2cm)
Kuaerounslii 0J10k, okpacka I'-3, UT'X. AneHockBamMo3Hasi KApIMHOMA.

CK19

13
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BbiBoabi:
COBPEMEHHAsl JUATHOCTUKA NMATOJO0T UM MOAKeTyI09HOM xkene3bl - ITO:

IMonumaHnmue HeOﬁXOJII/IMOCTH MYJbTUAUCHUIIJIMHAPHOI'O0 MOAX0Aa

Hckirouenue B JMArHOCTHKE MATOJTOTHHI HOH)KQJ'IyI[O'—IHOﬁ /KeJIe3bl NPOBEICHU s JIUIIb TPAAUIIMOHHOI0
HUTOJOI'HYE€CKOro uCCje10BaHusd

Oco6bIe CT0KHOCTH 0TMEYAIOTCS MPH HHTEPIPeTANNA MaTepHaia KHCTO3HBIX HeOMJIa3Hii (KHCTO3HBIX
MATOJIOTHYECKHUX NPOLECCOB), B IEPBYI0 04Yepelb - ¢ MYUMHO3HOI A depeH IupPOBKOIi dINTeUsI
(MCN, IPMN)

Pemraronium cTaHOBSITCS ONBITA CHENHAJUCTA M OCHALIleHUe TP NpoBeleHuu JHA0-Y3H, a Takke
onpITa (Crienuaan3anus) NaTojora (IUTONAaTo/I0ra); BO3MOKHOCTH OLEHKH NpoLecca cynepBaiizepoM
(BTOPBIM CHIELHATHCTOM)

KomnuexkcHbie Mopgonorudeckue ucciienopanus marepuasa JuaoY3U-TAB (B T.4. nomkey104HO¥
sKeJ1e3bl) OTHOCSATCS K CHelMaJIu3MPOBAHHONH MOP(010rHuecKoii JHarHOCTHKE, TPeOYIOT
CTAHIAPTH3ALMH U 3aKpelJIeHusl B KauecTBe peKoMeHAaluii (raiinaiHoB) Mo BeleHUI0 NALMEHTOB ¢
NaToJI0TrHeil MOoIKeTYyI0YHOI KeJie3bl

?

oy C 0s1aroxapHOCTHIO 32 BO3MOKHOCTh BBICTYIIUTH M
' BHHMaHHUeE

Cepreit
Bopobbes

8

WHHa
KopabnuHa EBreHuii

) A\ &
CONOHULbIH Cepreit

Nobau Onbra TaTbAHa
Bacunesa Llectonanosa

?

Y

S

http://ncmd.ru/
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