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[o6pokayecTBEeHHbIE renaToLennonsApHble
onyxonu un Orlyxonenop,OGHble 3aboneBaHusA
nevyeHwu y B3pOcCIbiX.
MOp(bOﬂoer"leCKaﬂ AnarHoCTUuka. Anatomic Gastrointestinal
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General Surgical
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Onyxonu XKT
3 pekabps 2021 roaa, r. MockBa

WHO Classification of Tumors of the Digestive System. 4th ed. IARC: Lyon, 2010

Epithelial tumours: hepatocellular [JoGpokayecTBeHHbIe
el renaTouennonsspHbIe ONyXonu n

2l onyxonenofo6HbIe NPoLeCcChl:
Malignancy-associated and premalignant lesions
Large cell change (formerly “dysplasia”) renartouennmona pHaﬂ ageHoma -
Small cell change (formerly “dysplasia”) M8170/0
Dysplastic nodules
Low grade
High grade ovaroBas ((pokanbHas) y3nosas
Malignant rmnepnnasnd
Hepatocellular carcinoma 8170/3 koa ICD-O OTCyTCTBYeET
Hepatocellular carcinoma, fibrolamellar variant  8171/3
Hepatoblastorma, eplihelial variants 8970/3
Undifferentiated carcinoma 8020/3
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WHO Classification of Tumours: Digestive System Tumours, 5th ed, WHO Classification of VkB
Tumours Editorial Board (Ed), International Agency for Research on Cancer, Lyon 2019.

WHO classification of tumours of the liver and
intrahepatic bile ducts

Digestive System
Tumours
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OuaroBas (dokanbHas) y3noBasi runepnnasusi — rmnepniacTMYeckuii OTBET renaToLMTOB B OTBET Ha
NOKanM3oBaHHy COCYAMCTYI0 aHOManuo/Manbgopmaunio. He ucTuHHas Heonnasus (!) NOCKonbKy
npeacTaBnseT coboi NONMKMOHanbHY0 Nponudepaumio MEHOTUNMYECKM 3PErbIX U HE3PEeSbIX
renaToLuToB (YacTbio B COCTOSIHUM MeTarnsasumn).

BTopoe Hanbornee yacTtoe fobpokayecTBEHHOE Y3r10Boe 06pa3oBaHMe NeYeHn (nocne reMaHrmomsi).
M:>K=8-9:1 (B oCHOBHOM >eHLUMHbI 30-40 neT, No4TK y BCEX B aHaMHe3e NPUEM OparibHbIX
rOPMOHarbHbIX KOHTPALENTUBOB, OAHAKO JOCTOBEPHON CBSA3U MEXAY 0030 Y NPOAOIIKUTENBHOCTLIO
npuéma npenapaTtoB He YCTaHOBIEHO).

B 2/3 crniyyaeB 9TO COnUTapHbIN y3es, Yalle BCero obHapyKMBaeMblii Ha ayTOMNCUN.

prI'IHbIe onyxosnn KnnMHNYeCKn moryTt MaHudgecTMpoBaTb Oonbto B XXUBOTE NN npu3Hakamu
KOMnpeccun coceaHnUX opraHoB.

Okpyxarowasa napeHxnma nedeHun Kkak npaeuno 6e3 ocobeHHOCTEN.
B 20% accouunpoBaHbl C reMaHrMoMamm neYvyeHu.
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Mpu ToncroMronbHOM NyHKUUKN 06s13aTeNnbHO B3siTUe 6Moncum us
oGpa3oBaHuA U OKpyXaloLen TKaHu neyeHu (!), B psge cnyyaes
AnarHo3 Ha ocHoBe MopconorM4yeckux Kputepmues NPoCcTo
HeBO3MOXeH (!).

FMcTonornyeckMn guarHo3 o4aroBow y3fioBou runepnnasmm
6a3upyeTcs Ha rnaBHbLIX KPUTEPUAX:

1. O6pa3oBaHMe JOOMKHO COCTOSATL M3 aGCoNTHO AOGPOKaYecTBEHHOro Buaa renatoumToB (C
HOpMarbHbIM S4ePHO-LUUTONIa3MaTU4ECKUM COOTHOLLEHUEM, 6e3 MMTO30B U Ge3 siepHoro
nonumMmopduama, oKpyxxarLasi napeHXxMMa rneveHu 6es umpposa) 1

2. OGpasoBaHMe AOJIXKHO conpoBoXaaTbCA N3MEHEeHHbIMU NopTalbHbIMU TPpaKTaMW.

Heobxoammo anddepeHumnpoBaTth C renatouennionsapHon ageHomon (MLA) — nctuHHowm
[obpokavyecTBEHHOWM OMyXObio U3 renaToLMTOB.

A vale Bcero obHapyXmMBatoTCs y MOnoAbiX XeHLyH, npuHuMatowmx ONK Ha doHe 0THOCUTENBHOTO
3[0POBbS U HEM3MEHEHHOW NeYeHn. Pexe y MyXYMH Nocre aHapPOreHHOW Tepanuu.
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Ba3oBble rucronornyeckue kputepum amddepeHunansHONn AUarHOCTUKN 5
o4yaroBou y3fgnoBou rmnepnna3vu u renatTouennonapHou ageHoMbI
o

runepnnasus ageHoma
LleHTpanbHbIN py6eL MpucytcTByeT OrtcytcTBYyeT
PUOPO3HbIE THKU OO6bIYHO NpUCYTCTBYET OGbI4HO OTCYTCTBYET
HopynsipHasa apxuTtepkyTpa MpucyrctByeT OrtcytcTBYyET
MpoToykoBas peakuus OB6bI4HO pe3Ko BbipaXeHa OrtcytcTByeT
KnoHanbHoOCTb renaTtouuToB MonvknoHanbHbIe MoHoknoHasnbHbIe
LA makpockonuyeckue xapakTepUucTUKM: AR

- XOPOLLIO OYepYEHHbIN y3en BaprabenbHbIx pasmepos (4o 30 cm);

- MOXeT BbITb MHTPAOPraHHbIM N 3K30PTraHHbIM («Ha HOXKEe»);

- N0 MOBEPXHOCTU MOXET UMETb KPYMNHble CyGKancynsipHble COoCyabl;

- Ha cpese vallle BCero oHOpPOAHOrO SAPKOro LiBeTa (0T KOPUYHEBOTO [0 XKENTOro);
- BCTPEYaloTCs ONyXOnu reTeporeHHoro Braa C 04aroBbIMU HEKpO3amu v
KPOBOUSIUSIHUSIMUA;

- BaXKHON 0COBGEHHOCTbIO SIBMSIETCA OTCYTCTBME (DOHOBBIX U3MEHEHWIA B NMEYEHN.
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[ ; 'IA MUKpoOCKonM4YecKue xapakKTepucTUKn:
- nponudepaums nobpoka4ecTBeHHOro Buaa renaToumToB,
OpraHn3oBaHHbIX B Tpabekynbl LWMPUHON He Gonee 1-2 knerok;
- OTCYTCTBME pe3uayanbHbiX MOpTarnbHbIX TPaKTOB, OOHAKO YacTo
0o6HapyXu1BaloTCsl «He 3anapeHHbIE» apTepun BO BCEW CTPYKTYpPE OMyXonu;
- pegkue eavHWYHble NMPOTOKU MOryT GbiTb OBHapyXeHbl Mo 3KCnpeccun
CK7/19;
- OMyXxoneBble TrenaTouuTbl MOryT WMETb HOpMarbHyl LMUTOMNasmy,
CBETINYIO, 3aMOIHEHHYIO TMUKOreHOM LMTOMMNas3My UM codepXkaTtb Kanmnm
Xupa unm 6yporo nurmeHTa;
- He3Ha4uTenbHbIl SAepHbIn nonMMopdn3M U yBenuYeHne SAepHo-
LMTOMNa3aMaTn4eCcKoro COOTHOLLEHNS MOXET ObiTb 0BHapyxeHo, 0cobeHHO
Y XEHLUMH, AnuTenbHoe Bpems npuHumMasLumx OrK;
- Hanuuue npu3HaKoB AMCMNA3nUK (MENKOKIETOUHbIE U KPYMHOKIETOYHbIe
WN3MEHeHUs) AOIMKHO HacTOpaxmBaTb B OTHOLEeHUn PL.

Genotype—Phenotype Correlation in Hepatocellular
Adenoma: New Classification and
Relationship With HCC

Jessica Zucman-Rossi,' Emmanuelle Jeannot,' Jeanne Tran Van Nhie,? Jean-Vves Scoazee,* Catherine Guettier,
Sandra Rebouissou,! Yannick Bacq,’ Emmanuelle Leteurire,” Valérie Paradis,” Sophie Michalak
Dominique Wendum,” Laurence Chiche," Monique Fabre,!! Lucille Mellotiee,! Christophe Laurent, '
Christizn Partensky,’ Denis Castaing, " Elie Serpe Zafrani * Pierre Laurent-Puig,"* Charles Bakabaud, ' and

Panlette Bioukac-Sage'* 15 Size <5 ¢cm

Hepstocellnker od Lenigr hatcan be diffculs o dingnose. To refine cheie || EMale gender
lassification, we performed a hensive analysis of their genetic, pathological, and HNF1A inactivation
clinical features. A multicentric series of 96 liver tumors with a firm or possible diagnosis of
i Hular ad: jewed by liver pahologises. I all cases the genes coding for | | LOH 12
Ihepatocyte nuclear facror 1ot (HNFla) and P-catenin were sequenced. No tumors were
mutated in both HNFlar and B-catcnin enabling tumors to be classified into 3 groups,
according to genotype. Tumors with HNFla mutations formed the most important group of
adenomas (44 cascs). They were phenorypically characterized by marked seatosis (P <
1074), lack of cytological abnormalities (P < 10~ and no inflammatory infiltrates (P <
1074). In contrast, the group of tumors defined by -catenin activation included 13 lesions
with Frequent cytological ab lities and pseudo-glandular focmation (P < 10-5). The
third group of tumors without mutation was divided into two subgroups based on the

Hepatology. 2006 Mar;43(3):515-24.

B-catenin mutation
TERT mutations
Global hypomethylation
Chromosomal alterations

Size >5 cm
Male gender
B-catenin mutation

FRK mutations
JAK mutations
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N'UA: reHeTn4Yeckas knaccudukauus

HNFE-1a B-catenin
MHaKTUBUpPOBaHHas aKTUBUPOBaHHasA
FUA - 12p peneuusa B T[LA - He6onblas

CeMenHbIX cryyYasx cepuvs HabnogeHUn

aAeHoM B nuTepartype
YKeHLnHbI okoro 90% okoro 60%
Crteatos Moutn y BCcex 1/4
LinTonoruueckne penko yacto
NPU3HAKK aTunmu

Accouuaumsa c 'UpP Pegnko 1/2
BocnaneHue Ckopee ucknoyeHme 1/4

HeratnBHas no

Hanu4uilo MyTauumm
I'UA - HNF-1a unnm B-
catenin mytaumm He
obHapyxeHo

okoro 90%
1/2
1/4

Ckopee ncknodeHme
1/2

Hepatocellular Adenoma Subtype Classification Using

Molecular Markers and Immunohistochemistry

Pauletie Bioulac-Sage **2 Sandra Rebouissou,*>* Cristel Thomas,>* Jean-Frédéric Blanc 2 Jean Saric,® Antonio Sa Cunha,®
Anne Rullier,!? Gaglle Cubel,? Gabrielle Couchy,3* Sandrine Imbeaud,” Charles Balabaud,25 and Jessica Zucman-Rossi®*

Hepatocellular adenomas (HCA) with activated 3-catenin present a high risk of malignant transfor-
mation. To permit robust routine diagnosis to allow for HCA subtype classification, we searched new
useful markers. We analyzed the expression of candidate genes by quantitative reverse transcription
polymerase chain reaction QRT-PCR followed by immunochistochemistry to validate their specificity
and sensitivity according to hepatocyte nuclear factor 1 alpha (HNF1«) and 3-catenin mutations as
well as inflammatory phenotype. Quantitative RT-PCR showed that FABPI (liver fatty acid binding
protein) and UGT2B7 were downregulated in HNF1la-inactivated HCA (P= 0.0002); GLUL (glu-
tamine synthetase) and GPR49 overexpression were associated with 3-catenin-activating mutations
(P = 0.0005), and 8442 (serum amyloid A2) and CRP (C-reactive protein) were upregulated in
inflammatory HCA (P = 0.0001). Immunohistochemistry validation confirmed that the absence of
liver-farty acid binding protein (L-FABP) expression rightly indicated HNFla mutation (100%
sensitivity and specificity), the combination of glutamine synthetase overexpression and nuclear
[-catenin staining were excellent predictors of 3-catenin-activating mutation (85% sensitivity, 100%
specificity), and SAA hepatocytic staining was ideal to classify inflammatory HCA (91% sensitivity
and specificity). Finally, a series of 93 HCA was unambiguously dlassified using our 4 validated
immunohistochemical markers. Importantly, new associations were revealed for inflammatory HCA
defined by SAA staining with frequent hemorrhages (P = 0.003), telangiectatic phenotype (P <
0.001), high body mass index, and alcohol intake (P= 0.04). Previously described associations were
confirmed and in particular the significant association between f3-catenin-activated HCA and hepa-

Hepatology. 2007 ;46:740-8
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BocnanutensHbi Tun F'LUA (paHee
TerneaHrnakTaTmyeckas okanbHas
HoaynspHas runepnnasus, T-IFUA) cesasaH
C MyTauuen B reHax IL6ST
(rmukonpoteunHa gp130), FRK, STAT3,
GNAS, JAK1. Bctpeyvaetca B 35-40%
cnyvaeB N'LIA.

K chakTtopam pucka OTHOCAT Npuem
ankorons n oxupenue. T-M'LUA
XapaKTepu3ylTCs BOCMNaneHeMm,
TeneaHrnakTasmsaMm, oyKranbHbIMy
peakuuamu. B onyxonu moxet
BCTpeYaTbCs cTeaTtos, O4HAKO B OTNNYne
oT cteato3a B T-I'LIA oH umeet MeHee
BbIpa)X€HHbIA N HEPaBHOMEPHbIN
xapaktep. MNpu UCX: oTmevaeTca
NonoXuTenbHaA peakuus ¢
CbIBOPOTOYHbIM amurniongom A (SAA) n
C-peaKTMBHbIM Genkom.

11
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-Reactive Protein (knoH Y284,

) N
oAl Pl 2 b L) o . ) . >, G N
Beta-Catenin (knoH 14, Cell Marque) Anti-Serum Amyloid P (knon EP1018Y, CD34 (knoH QBENd/10, Cell Marque) HSP70 (polyclonal, Spring)
Abcam)

Ha6nopeHune 8
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F'UA, accoummnpoBaHHble ¢ nHaktuBauven HNF1a
(soepHbIn dakTop renatoumToB 1-anbga, hepatocyte
nuclear factor 1 alpha) (H-I'LIA). CocTtasnsioT 35-40%
cnyyvaeB WA, passuBatoTcsa Ha hoHe MyTauun B reHe
HNF1A. NHaktnBauua HNF1a npvBoauT K
OTCYTCTBUIO IKCMPECCUU NeYEeHOYHON (hOopMbI
6ernka, CBA3bIBaOLLEro XUpHble Kucnothbl (liver-type
fatty acid-binding protein, L-FABP), B pesynbtaTe yero

B ONyXonn HakaninBaeTcA OOonbLUOE KONMYECTBO Xupa.

Ona H-F'UA xapakTtepHbl MHOXXECTBEHHOCTb Y3r10B,
BblpaXeHHbIW cTeaTo3 Auddy3Horo xapakrepa,
OTCYTCTBME KIIeTOYHOM aTMnuu U BocnanurtenbHOn
peakuuu, 6anoHHas gucTpodusa renaToLnToB.
[aHHbBIN TMN ONyXonu Yalle BCTPEYAETCS Y KEHLLMH U
UMeeT HU3KMIN pUck osnokadvectenexus. H-M'IA moryt
co4YeTaTbCsl C TaKMMU reHeTUYECKMUM 3aboneBaHnsaMu,
Kak caxapHbli AuabeT B3pOCroro Tuna y Mornoabix
noatuna 3 (MODY-3) n cemenHbin ageHOMaTO3HbIN
nonvno3s. Mpu UrX: BbIABNAIOT OTCyTCTBUE
akcnpeccuu L-FABP B onyxonu; GS6 — oTcyTcTBUE
3Kcnpeccuu, nepuBeHynsipHasi IKCNpPeccus Unu
3KCnpeccus B OTAeNbHbIX KileTKax.

uJ
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Mpu okpacke Ha PETVKYNMHOBbIE BOJIOKHA
no MoMopu BeIsSiBNsieTcs TpabekynsipHbIN
naTTepH CTPOEHMS OMyXOMnK, C O4aroBow

noTepei peTUKYNMHOBBLIX BOJOKOH.

Akcnpeccus L-FABP (knoH GS-6,
Cell Marque) B coxpaHHbIX y4acTKax
neyeHu

3kcnpeccus Glutamine synthetase
(knoH GS-6, Cell Marque) B
COXpaHHbIX y4YacTKax ne4yeHu

17
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MemGpaHHasn
aKkcnpeccus Beta-
Catenin (knoH 14,

Cell Marque)
KreTkaMmu onyxonu

Akcnpeccus
Cytokeratin 7 (knoH
OV-TL 12/30, Cell
Marque)
renaTtounTamm B
COCTOSIHUM
MeTannasuum u
MUHMManbHas
NpoToYKoBas
peakums

18
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M'wnepakcnpeccus GS6:

* Ok30H 3 (kpome S45):
06bI4HO Anddy3Hoe
rOMOreHHoe okpalumBaHue (1
YacTo siiepHoe

B-kaTeHnH)

» Ok30H 3 S45: audpdpysHoe
reTeporeHHoe okpalunBaHue,
pUCYHOK 3Be3fHOro Heba
(Mano unu Het sigepHoro B-
KaTeHWHa)

* OK30H 7/8: cnabas, ¢
nepuBackKynspHbIM
XapaTepoM oKpaluVBaH1eM
nnu 6e3 Hero (6e3 saepHoro
B-kaTeHnHa)

B S45 v ak3oHe 7/8:
4acToGS6+ 1 norpaHn4Has
mnu gudpdpysHaa akcnpeccus
CD34

B-KaTteHnH aktMBupoBaHHble ageHoMmsl (B-TLIA) (10% ot Bcex MLIA) Bo3HMKatoT B pesynbtate MyTauumn B
reHe CTNNB1, kogupytoLiem B-kaTeHuH. [JaHHbIA TUN ONyXonn YacTo BCTPEYaeTCs y MyX4VH, UMeeT
LMTONOrM4ecKkmne npusHakvi atunmum, BbICOKUIA pUCK O3riokavecTBneHus. [pu UMMYyHOTMCTOXUMUYECKOM

nccnegoBaHum oTmevaeTcsa anddysHasa akcnpeccusa GS, agepHas v uutonna3maTnyeckasi akcnpeccus 3-
kaTeHuHa. MNMpumepHo B 10-15% T-T'LIA o6HapyxuBaloT akTUBMpYlowme B-kaTeHUH MyTauum, B CBA3M C
YeM OHW MMEIOT MOBBILLEHHbIN PUCK ManNUrHU3aLUuu.

3

19
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MoDERN PATHOLOGY (2015) 28, 1265-1274
© 705 USCAP,Inc Al Tights rosered 08933953115 837,00

Pigmented hepatocellular adenomas have a
high risk of atypia and malignancy

Taofic Mounajjed, Saba Yasir, Patrice A Aleff and Michael S Torbenson

Division of A ic Pathology. Dej of Lab v Medicine and Pathology, Mayo Clinic, Rochester,
MN, USA

Pigment is seen in Several reports suggest that pigmented
have risk of but these tumors remain Incomplelely understood.
To determine the frequency of pigment we and 109
that were in
adenomas and found 27 (25%) pigmented tumors. All were negallve on iron stain and in three cases electron
microscopy confirmed the pigment was lij The lij stained with glypican-3 in most
cases (89%). Of the 27 pigmented tumors, 11 cases (41%) were as 7 cases
(27%) were as atypical of
potential, and 9 cases (33%) were as well Four (of 9)
arose in giving a rate of malignant transforma-
tion in of 27%. Of the total 27 pigmented tumors, 78% were in women and
22% in men, but interestingly only men had tumors
of potential. Also of note, a loul of 10 individuals (37%) had multiple
hepatocellular neoplasms but in 9 of these cases the other adenomas were non-pigmented. Importantly, in
cases with multiple only the had atypia or
tumors showed different subtypes: HNFia
inactivated (48%), p-catenin 3 y (15%), p-catenin and
y in 1 HNF-1a and p-catenin activated in 1
and In
with pigment are a group of with HNF-1a inactivation being the commonest
genotype. They have an increased risk of atypia and malignancy, especially in males.
Modern Pathology (2015) 28, 1265-1274; doi:10. |038/modpalho| 2015.83; published online 24 July 2015

Ha6mo.qe|-me 4 6

MoaTunbl NUA (knaccudpukaumua BO3 2019)

HNF-1a nHaKTMUBMpOBaHHasA BocnanutenbHasa LA B-catenin akTMBMpOBaHHasA
['LIA LA
30-35% 35-40% 10% un 10-15%
YKeHLWMHbI, TpUHMMatoLmne YKeHLWmHbI, npuH1MatoLme 40% My>X4nH
oparbHble ropMOHarbHble oparbHble ropMOHarnbHble BonesHn HakonneHns rmukoreHa
KOHTPaLENTUBbI, My>XMUHbI PEOKO KOHTPaLENTUBbI, MY>XYUHbI
Onabet, oxnpeHne
BblpaxkeHHbI cTeaTos, atnnus BocnaneHue, pacluvpeHve lMceBpoxenesncTbie CTPYKTYpHI,
CVHYCOVA0B, MPOTOKOBAs peakuus MEIKOKMETOYHbIE U3MEHEHMS
renaTtouuToB
F'yP penko F'UP peako P y 40%
FABP HeratuBHble SAA MnosuUTUBHbIE ApnepHas akcnpeccus 3-catenin
CRP nosuntuBHble OndbdpysHasa akcnpeccus GS-6

Heknaccndmumposartag M'UA (5-10%): HET Nnpu3HakoB, NO3BOMNSAOLMX JOCTOBEPHO OTHECTM K OOHOMY 13
BapuaHToOB.

20
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NMoaTunebl NLJA: MMMYHOrMCTOXMMMYECKNE OCOBEHHOCTHU

L-FABP SYAVAY B-catenin GS-6
CRP

HNF-1a nHaktnBupoBaHHas LA HeraTUBHbI

BocnanutenbHas/TeneaHrnoakta uuTonnasma

Tnyeckaa MLUA Tnyeckas

B-catenin aktBupoBaHHas LA uuTonnasma
Tnyeckas

HeknaccudunumposaHHas MJA uuTonnasma
Tnyeckas

HeraTuBHbI

NO3UTUBHbI

HeraTmBHbI

HeraTuBHbI

MeMOpaHHasi

MeMOpaHHasi

A0epHaa

MembpaHHas

nepvBackynsipHas

nepvBackynspHas

anddysHas

nepuBackynsipHas

Cnacubo 3a BHuMmaHue!

[=]

Ofa10
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» TUA, accouunnpoBaHHble ¢ nHaktveauven HNF1la (sagepHbiii dhaktop renatouuTtoB 1-anbda, hepatocyte nuclear factor 11/"1\]3

alpha) (H-F'UA). Cocrtanstotr 35-40% cnyyaeB LIA, passuBatotca Ha coHe myTauum B reHe HNF1A. WNHaktuBaumsa
HNFla npuBogMT K OTCYTCTBMIO SKCMPECcCUMM MeYeHoYHoln chopmbl Benka, cBsi3biBaoLLEro XupHbie kucnoTol (liver-type
fatty acid-binding protein, L-FABP), B pe3ynbTaTe 4Yero B OnNyxonu HakannueaeTcsi 6onbLuoe konmyecTso xupa. Ans H-
MUA xapakTepHbl MHOXECTBEHHOCTb Y3MOB, BbIPaXEHHbIN cTeaTo3 Anddy3HOro xapakrepa, OTCYTCTBUE KIETOYHOW
aTMnMUM 1 BOCNanUTEnbHON peakuuu. [JaHHbIM TN OMYXONW Yalle BCTPEYaeTCH Y XEHLWMH WU UMEEeT HU3KUA PUCK
osnokavecTBnenns. H-FLIA moryT codveTaTtbCA C TakuMy reHeTUYecKMMM 3aboneBaHWsMW, Kak caxapHbli AvabeT
B3pOCIoro Tvna y monofdbix noatuna 3 (MODY-3) 1 ceMelHbli aAeHOMaTO3HbIN Nonunos. Mpy UMMYHOrMCTOXMMUYECKOM
nccrnefoBaHny BbISIBSAIOT OTCYTCTBUME 3kcnpeccun L-FABP B onyxonu, OTCYTCTBME OKCMPECCUM, MepuBEHYNsSpHas
3KCNpeccus Unm aKkcnpeccus otTaernbHbIMKU krneTkammn GS6.

* B-KaTenuH aktmBupoBaHHble ageHombl (B-TLIA) (10-15% ot Bcex LJA) BO3HMKalOT B pesynbTaTe MyTauum B reHe
CTNNB1, kogupyrowem B-kaTeHWH. [aHHbIA TUM OMyXONM 4acTo BCTPEYAETCH Yy MYXYUH, MMEET UMTONornyeckme
NpU3HaKM aTunnM, BLICOKMIA PUCK O3nokayecTBrneHus. [pyM MMMYHOrMCTOXVIMUYECKOM MCCMEAOBaHUM OTMeYaeTcs
andpdpysHas akcnpeccusi GS, sgepHas v umTonnasmaTnyeckas akernpeccus B-kaTeHnHa.

+ BocnanutensHbii Tun F'UA (paHee HasbiBanu TeneaHrMaKTaTMyeckon bokanbHOM HOAynsipHon rvnepnnasven, T-MLUA)
CBsi3aH ¢ MyTaumel B reHax IL6ST (rnukonpoTtenHa gpl30), FRK, STAT3, GNAS, JAK1 [13, 15]. Bctpeuaetcsi B 40-55%
cnyyaeB LA, K caktopam pucka OTHOCAT npuemMm ankorons u oxupeHue. T-T'LLA xapakTepusyloTca BocnaneHuem,
TeneaHryakTasmsamMmn, AyktanbHeIMU peakumsamn. B onyxonu MoxeT BCTpeyaTbCs CTeatos, OgHako B OTNNYMe OT cTeatosa
B T-TLUA OH umeeT MeHee BbIpaXeHHbIi U HepaBHOMEpHbIN xapaktep. [pumepHo B 10% T-FLA obHapyxuBaioT
aKTUBMpYIOLLUME [-KaTeHUWH MyTauuM, B CBA3M C YEM OHM MMEKT MOBbLIWEHHbIA PUCK ManurHusaumn. [pu
MMMYHOTMCTOXMMMUYECKOM MCCNEeAoBaHNN OTMeYaeTCs NonoXuTenbHas peakumsi C CbIBOPOTOYHbIM amunonaoM A (SAA)
1 C-peakTuBHbIM GENKOM.

» Heknaccuduvumpyemsbiii Tun (5—10%). OTCYTCTBYIOT OTIMYUTENBHbIE NMPU3HAKU.

AR
UIMX XAPAKTEPUCTUKA OWAMHO3

GS-6: Maplike OuaroBas y3noBas runepnnasus
SAA: HeratmBHas unu oyaroBas
cna6as

BocnanutenbHas/TeneaHrnoakra
Tnyeckaa LA

GS-6: nepuBackynsipHasa n/vnu
HeogHopoaHasi, He maplike
SAA: no3uTuBHas

PaclumpeHus CHyconaos,
o4arosoe BocnasrneHue no4YTn Bo
BCeX cny4vasax

GS-6: BblpaXXeHHasi U
AnddysHas, He maplike
SAA: no3uTMBHasA

GS-6: BblpaXXeHHasi U
Aanddy3Hasn, He maplike
SAA: HeraTuBHas

GS-6: nepuBackynspHasa w/vnu
HeogHopoAHas, He maplike
SAA: HeratuBHas

BocnanutenbHas/TeneaHrmnoakra
Tnyeckasa LA c aktmBauuen
beta-catenin

B-catenin aktTuBnpoBaHHaa LIA
nnu F'UpP

HNF-1a nHaktmBupoBaHHas NLA

PaclwmpeHnuns cuHyconaos,
o4aroBoe BOCManeHne u saaepHasi
akcnpeccus beta-catenin no4tn Bo

BCEX Cryyasx

AKKypaTHO ¥ TLLaTENbHO
oLeHuBanTe MopdosIornio 1
OKpacKy Ha peTUKyNvH, saepHas
akcnpeccus beta-catenin no4tn Bo
BCEX Crnyyasx

BblpaxkeHHbIN cTeaTo3 U oTCyTCTBUE
akcnpeccun L-FABP
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Table8.02 the mai
actvated HCA (b-HCA), and p-catenin-activated IHCA (o-HCA)

30-35%

HWMWWNM}!P!MFM

: HNFIA

[H-HCA), (IHCA), p-catenin-

B-HCA: 10%; b-HCA: 10-15%
CTANB! activating mutations deletons

IL-BUAK/STAT

+ Germiine mutations: 10% (MODY3)

+ CYP1B1 mutations may predispase to H-HCA

Typical (masswe fat component):

IL6ST coding o130 (B0%); FAI (10%); STATS.
(5%); GNAS (5%); JAKY (3%); unknown (20%)

Typical

% MOQeNeOUs \al dropout

?3.?&:‘;?;% S - Hypetanse on T2, ditss o predominant
J il at the periphery (atoll sign)

erssie 9 ' persis-
Aypical o steatosis Yot o coloyed phs,
Females, chidoearing TR s
Mates (rare) Males (rare) ;
10DY (both sexes; famital form) Obestycmetahol syacrores, aloohol
Soltary, multpe, adenomatosis Sthekosl 1 DRl ekt

Typicat: obulated contours, ifuse

macrosteatosisimicrosteaiosis, ballooned, clear

Typical: sinuscidal ditation, congeston, foci
of ymphocytic infammason, thick arteies,

activaion:

+ Exon 3 (other than S45):highleval
+ Exon 3 S45: moderate o wesk lovel
« Exon 7B: wask lvel

No specifc features

Females

Males (more common than with other subtypes)
Male hormones; metabolic dseases

Soltary, rarely multiple

calls, a few pseudoglands. ductufar reaction, pseudoportal racts Exon 3 mutation: often cytoarchiectural atypa,
Ofen Occasionat: fRoli bands, e
Nor-typical: no {or fodular [ s
stoma Norypical lack of o or several features
GS overexpressian', depanding on the mutaton
p z typas:
usually difuse, with sherp demarcation Rowon i
Lver fatty prly (TN o be fatenin)
haemormhage, ganeral nflammation, previoys * £¥0n 3 545 difusa heteroganaous staning,
GS: absent or positive around veins, or -Mm::;':)‘ mmmﬂim«vr\onm
scattered palchy staining e A ’
by s gty ™« Exon 78w or it e
staning ‘pervascular staining (no nuclear p-caterin)
1n'$45 and exon 778 often G+ border and
ifuse CO34 {excapt tha bordar)
ik G s *+ Exon 3 mutation: high rsk of HCG

*Assaciated features of b-HCA and b-IHCA. *Also referred 1 as bordsrine lesion or atypical hepatoceluiar
@

0, gudamine syrihetase; HCG, hepatocelfar carinoma; MODYS, maturty-onset Giabeles of e young ype 3,

* Exon 7/8 mutation: noflow risk of HCC

sufficient HCC). T

mutation type,

nopatocytos;

WHO Classification of Tumours:
Digestive System Tumours, 5th ed,
WHO Classification of Tumours
Editorial Board (Ed), International
Agency for Research on Cancer,
Lyon 2019.
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