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ANArHOCTUKN raCTPOUHTECTUHAJIbHBIX CTPOMAJIbHbIX
onyxoJsienn n TIeMOMUOM NPU KOMMNbIOTEPHOWU
TOMOrpadum ¢ KOHTPACTHbIM YCUJIEHUEM
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Llenb nccnepoBsaHus: BoiiBuTb KT-kputepun, no3sonsiowme ouddepeHumpoBaTb raCTPOUHTECTUHANbHbIE
cTpomanbHblie onyxonu (TMCO) n nenoMmnomel xenyaka.

Matepuan n metoppl. bbin npoBegeH PeTpocnekTUBHbIN aHannad KT-nsobpaxeHuin cpegn 65 naumeHToB
¢ T'MCO xenyaka 1 19 naumeHToB ¢ neiomromMamin. Bo Bcex cryqasx avarHo3 6bi1 NoATBEPXAEH MMCTONOMMYECcKN
1N UMMYHOTMCTOXMMMYECKU. OLLEHMBANMCh TakMEe NapamMeTPsbl, Kak padMepbl 06pa30BaHNs, EF0 KOHTYPbI, XapakTep
pocTa, Hanm4me 3KCTPaoPraHHOro KOMMNOHEHTA, MHBA3Ms B OKPYXatoLuye TKaHW, Haimyme KanbLUUMHATOB B CTPYKTY-
pe, HanM4yne S3BeHHOro aedeKkTa Cm3ncToli 060J104KN, XapakTep KOHTPACTMPOBAHUS, HANMYMe BHYTPUOMYyXone-
BOr0 HEKPO3a, YBENNYEHNE PErMOHAPHBLIX MMMMATUHECKNX Y3/0B.

Peaynbratbl. Cpean 84 naumeHToB, pasaeneHHbix Ha 2 rpynnbl (65 naupeHToB ¢ MTMCO n 19 ¢ neiommomamum
COOTBETCTBEHHO), JIOKanM3aums onyxosu, reTeporeHHoe KOHTPACTUPOBAHUE U HANMYME FMMOBACKYISPHBIX 30H
(HEekpo3), kak HbITI0 0OHAPYXEHO, ABNSIOTCS 3HAYMMbIMU ANna anddepeHumansHoin guardoctuku M’MCO un neio-
MUOM. Take OblfIo YCTAHOBMIEHO, YTO MCMOJIb30BAHNE COOTHOLLEHUS MIOTHOCTb 06Pa30BaHUS/NAOTHOCTb KPYM-
HOr0 COCYAMCTOrO CTBOJA (aopTa/mopTasibHas BEeHa/aopTa B apTepuasibHYl0, BEHO3HYK, OTCPOYEHHYI0 dadbl
COOTBETCTBEHHO) CYLLECTBEHHO MOBLILIAET MPOrHOCTUYECKYIO 3HAYMMOCTb MO CPABHEHUIO C UCMOJIb30BAHNEM
O[HOr0 NMWb 3HAYEHUS MIOTHOCTU 06pa3oBaHus. Takum 06pasoM, ObII0 YCTAHOBIEHO, YTO 3/10KA4ECTBEHHbIE
F’MCO xapakTepusytoTcs 60siee BbICOKMM OTHOCUTESIbHBIM MoKa3aTesieM M0THOCTU B BEHO3HYIO dasy, YEM Jieino-
MVIOMBI.

3akuouyeHue. B xone npoBefeHHOro aHanmaa 6bina pazpaboraHa MPOrHOCTUYECKas MoAeNb AN AnddepeH-
umansbHom guarHoctukm FTMCO n nenommomsl ¢ 4yBcTBUTENBHOCTLIO 90,8%, cneumduyHocTbio 89,5%. Ha ocHoBa-
HUM pa3paboTaHHON MOAENN Mbl CO3a/M OHJIANH-KaNbKyNSTOP, ONPEAENAIOLLIA BEPOATHOCTb NPUHALJIEXHOCTHN
onyxonun K ogHoMy 13 AByx Tunos (http://medstatistic.ru/giso.html).

KnioueBble cnoBa: raCTpOMHTECTMHANIbHAs CTPOMasbHas OMyxoJsib, KOMMbIOTEPHas ToMmorpadus, anddepeHumans-
HbI AMarHo3, nenoMmnoma
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Submucosal gastric lesions: a CECT-based tool
for differential diagnosis between gastrointestinal
stromal tumor and leiomyoma
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Aim. To identify criteria for differential diagnosis between gastrointestinal stromal tumor (GIST) and gastric leio-
myoma (GLe) in contrast-enhanced computed tomography (CECT).

Material and methods. We retrospectively analyzed CECT data of 65 patients with GIST and 19 patients
with GLe. All cases were histologically and immunohistochemically proved. We evaluated tumor size, contours,
growth type, extraorgan extension, invasion into the surrounding tissues, tumor calcification/ulceration/necrosis
and regional lymph node status.

Results. Among 84 patients divided into two groups (65 patients with GIST and 19 with GLe, respectively)
we found that tumor localization, heterogeneous enhancement, and intratumoral necrosis may be utilized for dif-
ferential diagnosis. The prognostic value significantly increased with the use of relative density ratio (tumor density/
aorta density or tumor density/portal vein density in the arterial, venous, and delayed phases, respectively) com-
pared to tumor density alone. It was found that malignant GISTs are characterized by a higher relative density ratio
than leiomyomas in the venous phase.

Conclusion. We developed a prognostic model for differential diagnosis between GIST and GLe with a sensitiv-
ity of 90.8% and specificity of 89.5%. We created an online calculator that preoperatively determines probable tumor
type (http://medstatistic.ru/giso.html).
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Cnucok cokpaleHuin

KT — komnbloTepHas Tomorpadus

M'MCO - racTponHTECTMHANbHAsA CTPOMabHAs
onyxoJib

K3l - kapanoazodareansHbii NEPEXos,

Q1-Q3 — HUXHAA 1 BEPXHAS KBAPTUb

AW — noBepuTenbHbIA MHTEPBa

BO3 - BcemupHas opraHnsaumsi 34paBoOXpaHeHNs

Me - 3Ha4yeHve meanaHsl

OLLl — OTHOLLEHME LIaHCOB

[Jo MomMeHTa BHeapeHus B MPakTUKy COBPEMEHHbIX
METOA0B UMMYHOIMCTOXUMUYECKOrO UCCIeA0BaHNS
0onyxonu, KnaccuuLMpoBaHHbIE B HACTOSILLLEE BPEMS
kak TWCO, paHee onpemensnMcb Kak rnagko-
MbILLEYHbIE OMYXONU: NEAOMUOMbI, NENOMNOCAPKOMbI
n nenommnobnactombl [2]. OO6HapyxXeHne MyTaumm
B MPOTOOHKOreHe C-Cit, aBnstoLLencs cneundunyiHom
onsa N’MCO, nozsonnno knaccnduumpoBaTb UX B Fpym-
ny, OTAENbHYIO OT MMaAKOMbILEYHbIX onyxonen [3].
JlemnoMnoMbl MO FUCTOSIOMMYECKOMY CTPOEHMUIO
NMOXOXWM Ha HOPMasibHbIe MaAKOMbILEYHbIE KNeTKU
1 sBAsiOTCA Hanbonee pacnpocTpaHeHHbIMU Me3€eH-
XYMasnbHbIMW ONYXONSMW NULLEBOAA, B TO BPEMS Kak

BeBepeHue
B 10 BpeM4a Kak 6OJ'IbLIJMHCTBO onyxoneVl Xxenygka

METHITHCKAS BUBYATNBALIA

SBNSAIOTCA SNUTENMANbHBIMU OMYXOASMU UK NIMMGO-
Mamu, okono 3% onyxonen — HeanuTenuanbHble [1].
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B XXenyake OHW BCTpevalTCAa penko. B npoTnBOMNO-
noxHocTtb M’MCO aBnsTcsa Hambonee pacnpocT-
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PaHEHHbIMU ME3eHXMMaslbHbIMU OMyXONIMUN Xe-
nynka [4].

OpHako O4YeHb BaXHO KAMHUYECKM pasdnnyatb
nenommomMbl 1 MNMCO, NOCKONbKy NENOMUOMbI SIBAS-
loTCs ,OOPOKAYECTBEHHBLIMY OMYXOMSIMM, YaCTO OKa-
3bIBAsiCb CNy4aNHOM HaxXOOKOW, He Tpebylollen Xxu-
pyprudeckoro nedenus [5]. Ona T’MCO xenynka pas-
MepoM A0 2 CM CTaHOApPTHbIM NOAX0O0M SIBAIIETCS
9HO0CKONMYECKas ynbTPa3ByKOBash OLLEHKA OMyxosuv
C nocnenywowmm HabnogeHnem, torga kak MMCO
pa3MepoM 2 cM n bonee TpebyoT NnMbO Guoncuu,
nnbo Oonee arpecCUBHOM TaKTUKWU NEYEHUS, Takown
Kak pesekuus xenyaka [6].

TakvmM 06pa3om, TakTuka iedeHns 1 nporHoa M’Cco
M NEeNOMMOM CYLLECTBEHHO pasnuyatotcs. Mo aton
npuynHe, 4TobbLl M36exaTb HeEOOOCHOBAHHOIO WHBA-
3MBHOrO NleYeHNs, BXHO Ha AO0ONEpPaunoHHOM 3Tane
omobdeperHumposatb 'MCO 1 neioMmnoMBI Xenyaka.

Llenb nccnepoBaHua

N3yuntb KT-CEMMOTUKY racTPOUHTECTUHANbHbIX
CTPOMaJIbHbIX OMyXOnen >xenyaka Afsi BblABNEHUS
NPU3HaKOB, yny4lalowmx 3PPeKTUBHOCTb X Ond-
depeHUmanbHON AMarHoCTUKM C JIenoMUOMaMN.

Martepuan n metoabl

Bbina npoaHanuavpoBaHa 6a3a paHHbix PrbY
“HMUL, xnpyprun nmexun A.B. BuuHeBckoro” MuH-
3gpaBa Poccun 3a nepuopg ¢ sHeaps 2010 r. no ae-
kabpb 2018 r. No 3anpocamM “racTpOVHTECTUHANbHas
cTpomansHasa onyxonb”, “TMCO”, “xenygok”, “nemno-
Mroma”, “luBaHHOMA”, “abeppaHTHas noaenyaoyHas
xenesa”, “retepotonus NOMXeNyAo4YHON Xenesbl”,
“HEeNPO3HAOKPMHHAs ONyxXonb”, “rnoMyCcHas onyxonb”.
Bcero B 6ase (RIS) 66110 06HapyxeHo 87 nauneHToB
¢ MCO, 34 naupeHTa ¢ nemoMmmomamu, 5 nauneHToB
C abeppaHTHbIMK NOOXKENYA04HbIMN Xene3amu, 4 na-
LMEHTa CO WBAaHHOMaMM, 2 nauneHTa ¢ HemposHOo-
KPWUHHBIMK OMyXonsiMn 1 1 NauneHT C rNOMYCHOM
OMyXoJiblo — BCE C NIoKann3aLumen B xenyake, Mopdo-
Nornyeckn BepnduLmMpoBaHHbIE.

N3 oTobpaHHbIX 133 naumeHToB BbiNv NCKIOYEHbI
37 nauneHToB NO NPUYMHE OTCYTCTBUS MOJIHbIX AaH-
HblX (Bcex ¢a3 KT-amHaMmyeckoro CKaHMpOBaHUS).
MauneHTbl Co WBaHHOMaMK, abeppaHTHLIMU NOAXe-
NYAOYHBLIMU XeNle3amMu, HEMPO3HAOKPUHHBIMU OMYXO-
NFIMU 1 TTIOMYCHOI OMyxonblo (Bcero 12 yenosek)
OblNIN UCKIIOYEHBI U3 UCCNESOBaHUS BBUAY Masnoro
pa3mepa onyxoneih. Ntoro B uccnegosaHune Obiio
BK/tOYeHO 84 nauuweHTa: 65 naumenToB ¢ TMCO xe-
nyaka (42 MyX4uHbl U 23 XEHLWWHbI, CPeaHnii BO3-
pacTt 63 roga, Q1-Q3: 56-68 net), 19 nauneHTOB
C nerioMrMoMamu ¢ nokanusaumen B xenyake (13 myx-
YMH 1 6 XeHLMH, cpeaHnin Bo3pacT 54 roga, Q1-Q3:
44-59 ner).

AHann3 nzoodpaxeHuni

KayecTBeHHbIA aHanus3

[lBoe Bpayeli-peHTreHoIoroB co ctaxem paboThbl
8 n 35 net peTpocnekTMBHO npoBenn oueHky KT-
n300paxeHnin He3aBUCMMO APYr OT APYra; B Clydasx
PacXoXAeHns NpPencTaBieHUn nyTem 06CYyXAeHUS
OHW MPUWAM K OLHO3HAYHbIM BbIBOAAM. Vccnepo-
BaTe/IM He pacnonarann nHdopmMaumen o KInH1Yec-
KOW KapTUHE M OaHHbIX TMCTONIONMYECKUX UCCNeno-
BaHWN BCEX NALMEHTOB.

Mpu aHanuse KT-u3obpaxeHunin OLEHMBANNCH
Takve napameTpsbl, Kak 1okanMsaums, pa3amepbl obpa-
30BaHUs, KOHTYPbl 00pPa30BaHMs, HAIMYME 3KCTPaop-
raHHOro KOMMOHEHTa M KasjibLMHATOB B CTPYKTYPE,
xapakTep pocTta 06pa3oBaHusl, MHBA3US B OKPYXato-
LMe TKaHW, Hannyne S3BeHHOro gedekra Cnnm3ncTon
0060104k, XapakTep KOHTPACTUPOBaHUS, yBenunye-
HMe pernoHapHbIX MMM@aTNYECKNX y30B.

Mo nokanunaawumm B xenyake onyxonu Obinun pasae-
NIeHbl cnenylowmmM obpa3oM: PacrnonoXeHHble B 00-
NlacTu kapamoa3odareanbHOro nepexoaa/kapaonanib-
HOro OTAena/oHa Xenyaoka, B Tene Xenyaka, B aH-
TpasbHOM/NUIOPMYECKOM OTAeNe xenyaka. Pasmep
06pa3oBaHns OLLEHMBANM MYTEM W3MEPEHUST Mak-
CUManbHOro AuameTpa B akKCUalbHOM CEYEeHUU.
KoHTypbl 06pa3oBaHusa Gblin onpeaenieHbl Kak poB-
Hble MM HEPOBHbIE. XapakTep pocTa Obl1 Knaccu-
G1UMpPOBaH Kak: B MPOCBET XeJyaKka, BHE MPOCBETA
Xenyaka, HeonpeeneHHblh pocT onyxonu (korga
OMyX0Sn He NPUHaAexanu HA K OAHOMY 13 OBYX Npe-
Oblaywmnx). Jiumdartnydeckme yanbl CHNTaNNCh YBENN-
YEHHbIMW, ECNN NPU U3MEPEHUN B aKCUANbHOM Ceve-
HUK NO KOPOTKOW OCU AnaMeTp ux coctarnsan =10 mm.
OOHOPOAHOCTL KOHTPACTMPOBaHMS Oblia onpeaene-
Ha Kak rOMOreHHas 1 reteporeHHas.

NHTEHCMBHOCTb HAKOMIEHUSI KOHTPACTHOro npe-
naparta OLeHMBanacb B apTepuasibHyl0, BEHO3HYIO
N OTCPOYEHHYID (asbl KOHTPACTHOro ycuneHus (ab-
COMIOTHBIM MoKa3aTeNb KOHTpPAcTUpOBaHus). Takxe
M3Mepsanacbh MIOTHOCTb KPYMHbIX COCYAOB: a0PThbl
N BOPOTHOW BEHbl — B apTepuanbHyl0 U BEHO3HYIO
da3bl CKaHMPOBAHNS COOTBETCTBEHHO, a0OPThbl — B OT-
CPOYEHHYIO aldy CKaHMpPOBaHUSA. 3aTeM pacCyUUTbI-
BaJICs OTHOCUTENbHbIV NoKasaTeslb KOHTPacTMpOBa-
HWNS: OTHOLLUEHME MIOTHOCTM 0bpasoBaHus (abConoT-
HOro nokasaTtenst KOHTPACTUPOBAHUS) K NokasaTeso
MJOTHOCTU B COCyAax B apTepuasibHyl0, BEHO3HYIO
N OTCPOYEHHYIO (a3bl CKAHMPOBAHNS COOTBETCTBEH-
HO. Hekpo3 BHYTpW ONyXonu (Hannyine runofaeHCHbIX
30H) OLLeHNBAIICS B BEHO3HYI0 $Ha3y CKaHMPOBAHUS.

MNicTonornyeckoe nccnepgosaHve

[aCTpPOMHTECTMHAIbHBIE CTPOMAJIbHbIE OMyXOan
Obinn pasdgeneHbl Ha A00POKAYeCTBEHHbIE, OMyX0n
C HEM3BECTHbIM MOTEHLMANIOM 3/10Ka4ECTBEHHOCTU
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MEMLIHCKAS BUBYATHBALA

N 3N10Ka4YEeCTBEHHbIE COIMACHO KPUTEPUSIM, Npensio-
XeHHbiMn BO3  (knaccudukaums BO3 onyxonen
nuwesaputensHon cuctembl 2010 r.). TMCO ¢ Heuns-
BECTHbIM NMOTEHLMANOM 3/10Ka4eCTBEHHOCTU B UCCIe-
Ayemon rpynne oTcytcTeoBanu. [103ToMy BCe mnccne-
nyemMble nauueHTbl nonanu nmbo B rpynny no6po-
Ka4eCTBEHHbIX, MO0 310KAYECTBEHHbIX OMYXONEN.

CraTtuncrtnyeckuii aHanms

Cratuctmyeckass obpaboTka Obila BbIMOMHEHA
C MCMNONb30BaHMEM METOAOB HemnapamMeTpuyeckoro
aHanunaa. CTatncTnyecknin aHanmsa NPoBOAMACS C UC-
nonb3oBaHnem nporpammel IBM SPSS Statistics v.23
(CLLUA). KonnyecTBeHHble noka3aTenn OLEHMBAIUCh
Ha NpegMeT COOTBETCTBUSI HOPMasibHOMY pacrpe-
JeneHnio ¢ nomowbi kputepus Lanvpo-Yunka.
B cBs3M C OTCYTCTBMEM HOPMAIbHOCTU pacnpenene-
HUS [JaHHbIE OMMCbIBAIUCb MPW MOMOLUW 3HAYEHWUI
MeguaHbl (Me), HUXHEro 1 BepxHero keaptunen (Q1-
Q83). HoMuHanbHblE AaHHbIE OMUCBLIBANIUCL C YyKa-
3aH1eM abCONMIOTHBIX 3HAYEHWN 1 MPOLEHTHbIX AONEN.

Ona cpaBHEHUS HE3aBMCUMMbIX COBOKYMHOCTEWN
KONMMYECTBEHHbIX OaHHbIX NCNoNb30BasCs
U-kputepnin MaHHa-YuUTHW.

CpaBHEeHne HOMWHaNbHbLIX OAHHBLIX MPOBOAUNIOCH
npv nomMoLum kputepus x? MNupcoHa. B cnyvae aHa-
NM3a YETbIPEXMOSbHBLIX TAbMMLL NPU 3HAYEHUSIX OXM-
[aemMoro sABneHns xota Obl B 0gHOM a4eiike meHee 10,
paccUMTLIBANCS KPUTEPWIA ¥2 C nonpaskoii MeiiTca.
B Tex cnyyasnx, koraa YMcno oXxmnaaemblx HabnioaeHnin
B No6GOI M3 A4eek YeTblpexnonbHol Tabnuubl 6110
MeHee 5, 0/19 OUEHKM YPOBHS 3HAYMMOCTU Pasnunumi
NCnosb30Basics TOYHbIN kKpuTepuii Puepa. B kave-
CTBE KONIMYECTBEHHOWN Mepbl adgdekTa npu CpaBHe-
HUWM OTHOCUTENbHbIX MokKalaTene HaMn UCMNoNb30-
BasiCa nokasatesib oTHoweHus waHcos (OLL) ¢ 95%
[OBEPUTENbHBLIM MHTepBanoM (95% N).

lNocTpoeHre NPOrHOCTMYECKONM MOAENM pucka
OMpPEeAENeHHOro NCxo4a BbIMNOHANOCH NPY MOMOLLN
MeTofa GMHApPHOWN NOrMCTUYECKON perpeccumn ¢ oT-
6OPOM HE3ABMCUMBIX MEPEMEHHbLIX, METOAOM MoLla-
rOBOW MPSIMOM Cenekuun ¢ NCNosib30BaHMEM B Kaye-
CTBE KpUTEPUS NCKIIOYEHUS CTAaTUCTMKM Banbaa.

[ng oueHKn AmMarHOCTUYECKOM 3HAYMMOCTU KO-
JINYECTBEHHbIX MPU3HAKOB MPU MPOrHO3MPOBaAHUN
OnpeneneHHoro ncxoga, B TOM Ynciie BepPOSATHOCTH
HaCTynjeHnss UCX04a, PACCYUTAHHON C MOMOLLBIO
PEerpeccnoHHON Mogenn, NPUMEHsNCca MeTon aHa-
nm3a ROC-kpuBbix. C ero noMoLpio onpeaensinocb
onTUManbHOE pasfensioliee 3HaA4YeHUEe KOJNYECT-
BEHHOr0 npu3Haka, no3eofgiowee Knaccmbuumpo-
BaTb MaLMeHTOB MO CTeneHn pucka ncxopa, obnaga-
loWee HaMAyylWwmMM COYETAHUEM YYBCTBUTENBHOCTU
n cneunduyHoCcTn. Pasnmnymnsa nokasatenen cymta-
nvck 3HadmmMbiMu npm p < 0,05.

2020, rom 24, Ned

Pe3ynbTraTthbl

1. KnuHuko-natonornyeckmne gaHHbie

CornacHo nony4yeHHbIM JaHHbIM, Pasinyns cpas-
HMBAEMbIX Tpynmn no nony 6buM CTaTUCTUYECKN He-
3Hauumbl (p = 0,974). B 06enx rpynnax npeobnaganu
naLneHTbl MY>XCKOro nona, LoSs KOTOPbIX B NePBOMA
rpynne coctaenana 64,6%, a Bo BTopoi — 68,4%.

MepmaHna Bo3pacTta uccnegyemoix ¢ F'’MCO cocta-
Buna 63 roga (Q1-Q3: 56-68 neT), ¢ nenommomamm
Oblnia CyLEeCTBEHHO HMXe, cocTaBmB 54 roga (Q1-Q3:
44-59 net). Pagnnyunsa cpaBHMBaEMbIX rpynmn no BO3-
pacTy 6bi1m cTatucTudeckn 3aHadmmel (p < 0,001).

2. NaHHble aHanu3a KT-uzoobpaxeHui

Cratnctnyeckme pesynbtatbl NPOaHanM3MpoOBaH-
Hbix KT-1n306paxeHunii No onpeaeneHHbIM Npu3Hakam
npeacTaeneHbl B Tabn. 1.

B cooTBeTCTBMM C NpeacTaBAE€HHbIMU AaHHBbIMK
ObINIM YCTAHOB/IEHbI CTATUCTUYECKM 3HAYMMbIE PA3Nn-
4Yns cpaBHMBAEMbIX FPYMNM MO AoKanM3auuy onyxonn
(p<0,001), natTepHam koHTpacTupoBaHusa (p < 0,001),
Hannuuio rmnoBackynapHeix 30H (p < 0,001). Takxke
cnenyeTt OTMETUTb BNN3KNE K KPUTUHECKOMY YPOBHIO
3HAYMMOCTM Pa3NIMYMS HYacTOThbl A3BEHHBLIX AEDEKTOB
B onyxonu (p = 0,062).

Mpwn ougHKe nokanu3auun CpaBHMBAEMbIX TUMOB
onyxonew 6bin0 ycTaHoBneHo, 4to MNMCO valle BcTpe-
yanucb B obnactu Tena xenygka B 55,4% cnyyaes,
a neioMmombl — B 06n1acTn kapanoasodareansHOro
nepexoga/kapavansHoro otgena/gHa B 89,5% cny-
yaeB. [eTeporeHHoe KoHTpacTupoBaHue npu MNMCO
oTMe4anock B 67,7% cnyyaes, a npy 1enoMmMomMax —
TOonbKo B 21,1% cny4yaes. LLaHCbI BbISBAEHMS OAHHO-
ro nartrepHa kKoHTpacTtupoBaHusa npu MCO 6binn
BbiLLe B 7,86 pasa (95% AU 2,32-26,6).

Hannume rmnoBackynsipHbIX 30H TakKXke CTaTuCTu-
4ecKuM 3Ha4MMO HaLe otmevanock npu MMCO -8 69,2%
cnyyaes, npu neriommomax — B 10,5%. LLIaHChI BbISB-
neHns gaHHoro npmaHaka npu NMCO Beiwe, Yyem npu
nenommnomax, B 19,1 pasa (95% A 4,03-90,7).

B Tabn. 2 npeacTtaBneHbl AaHHbIE CPABHEHMS MO-
KasaTtenern KOHTPACTUPOBAHNS OMYXONN B Pa3fiM4HbIE
das3bl ckaHMpoBaHusa. [pyn 3TOM OLEHMBANUCHL Kak
NCXOOHbIE 3HAYEHUS MNNOTHOCTN 06pa3oBaHMs, Tak 1
OTHOCUTESbHbIV NoKasaTeslb KOHTPACTUPOBAHUS.

CornacHo Nony4yeHHbIM AaHHbIM, OTMEYanNCh CTa-
TUCTUYECKM 3HAYMMblE Pa3MyYns OTHOCUTENbHOW
NJOTHOCTM 00pPa30BaHNSA B BEHO3HYIO (hasy B 3aBUCU-
MOCTM OT Trna onyxonu (p = 0,021): megmaHa noka-
3aTtens 6bina cylecTBeHHo Boille npu N’MCO (48,1%),
Torga kak npu nenommome coctasnsna 44,6%.
Ha puc. 1 conoctaeneHbl 3Ha4E€HUS OTHOCUTENBHOM
NJIOTHOCTY 0O6pa30BaHMs B BEHO3HYIO a3y CKaHMPO-
BaHMS B CPABHUBAEMbIX rpynnax.
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TaGnmua 1. CpaBHeHMe Uccneayembix rpynn no napameTpam BU3yanmsaumm

Mpynna
MapameTpbl BU3yanusauum rMCO (n = 65) neitommoma (n = 19) p OlLU; 95% Aun
a6c. % abc. %

Jlokanunsaupns (oTaensl xenyaka):

K30, kapananbHbIii, OHO 22 33,8 17 89,5

Teno 36 55,4 1 5,3 <0,001* -

aHTpasbHbIA, MUIOPUYECKIIA 7 10,8 1 5,3
XapakTep pocTa:

BHE NpocBeTa 20 30,8 4 21,1

B MpoCBeT 34 52,3 13 68,4 0,459 -

HeonpeneneHHo 11 16,9 2 10,5
HepoBHbIE KOHTYPbI 28 43,1 4 21,1 0,141 2,84;0,85-9,49
OKCTPaopraHHblii KOMMOHEHT 31 47,7 6 31,6 0,326 1,98; 0,67-5,83
NHBa3us B OKpyXatoLLme TKaHu 5 7,7 0 0,0 0,583 -
Hannune kanbumHaToB 7 10,8 3 15,8 0,687 0,64;0,15-2,78
YBenn4eHne pernoHapHbIx iy 4 6,2 0 0,0 0,57 -
Hannuve s3BeHHOro nedekra 11 16,9 0 0,0 0,062 -
[eTeporeHHoe KOHTpacTUpPOBaHNE 44 67,7 4 21,1 0,001* 7,86; 2,32-26,6
l'MnoBackynspHble 30Hbl (HEKPO3) 45 69,2 2 10,5 <0,001* | 19,13; 4,03-90,7

* — pa3nuynsa nokasatene ctatncTmieckn 3Haqmmel (p < 0,05). KON - kapanasodareansHblil nepexos; /y — numdarnyeckme

y3/bl.

Tabnuua 2. CpaBHeHVe NCXOAHbIX (aBCOMIOTHBIX) U OTHOCUTENbHLIX MoKasaTesiei KOHTPACTMPOBAHUS OMyXON B pasHble

dasbl cCKaHNPOBaHUS

daza ckaHupoBaHus rmco Jleitomuoma p
Me Q1-Q3 Me Q1-Q3
ApTepuanbHas (abc.) 56 52-67 50 44-59 0,101
Beno3sHas (abc.) 68 61-75 66 52-83 0,404
OTcpoueHHas (abc.) 64 58-74 62 53,5-75,5 0,692
ApTepuvanbHas (0TH.) 20,9 16,3-24,1 17,6 14,2-21,1 0,07
BeHosHas (0TH.) 48,1 44 5-57,8 44,6 37,0-51,1 0,021*
OTcpoyeHHas (OTH.) 83,5 73,4-90,8 75,5 67,8-80,7 0,054

*

- pasnuuuns nokasartesnen cTatucTnieckm sHadnmel (p < 0,05).

80 78,5
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60 |-
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40}

30}

20

OTHOCUTENbHas NNOTHOCTL 0O6pa3oBaHNSA
B BEHO3HYIO dasy, %

r’mco Jlenommnoma

Puc. 1. CpaBHeHue nnoTHOCTU 06pa3oBaHNs B BEHO3HYIO
¢asy B 3aBMCMMOCTI OT TUMA OMNyXO0JIN.

C nomoubto metopa aHannda ROC-kpuBbIx Gbina
NOCTPOEHa MOAESb, XapakTepuayoLwas BEPOITHOCTb
MMCO oT 3Ha4yeHui OTHOCUTENBHOrO nokasaTens
KOHTPaCTMPOBaHNS B BEHO3HYIO ¢asy (puc. 2). Mno-
wanp nog ROC-kpueon coctaengana 0,675 + 0,072
(95% OW 0,534-0,816). Hamn 6bINO onpeneneHo
NMOPOroBOe 3HAYeHWEe OTHOCUTESIbHOW MAOTHOCTU
o6pa3zoBaHus B Touke cut-off — 46,3%. 3HauyeHus
nokasatens >46,3% COOTBETCTBOBa/N TUMY OMyXO-
o -TUCO, < 46,3% - neiiommome.

CnenyeT OTMETUTb, YTO 3HAYEHUSI OTHOCUTENbHO
NAOTHOCTU KOHTPACTUPOBaHNS B Apyrue Gasbl CkaHU-
poBaHus 61K Takxke Boiwe npu MMCO, yem npw nerio-
MUOME, Pasnnyunsg NpuoMXamncb K KPUTUYECKOMY
YPOBHIO 3HAYMMOCTW. [pn 3TOM MCXOAHbIE NOKa3aTe-
JIN KOHTPACTUPOBAHNS HE UMENWN CTATUCTUYECKMN 3Ha-
YMMBbIX PA3SIMYUIA HX B OOHY 13 a3 CKaHUPOBaHUS.

Ha ocHOBaHWWM YCTaHOBAEHHbIX MPOrHOCTUYECKU
3HAYUMbIX KPUTEPUEB C NMOMOLLIbIO MeToAa OMHApHOM
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Puc. 2. ROC-kpuBas, xapakTepuayouias 3aBUCUMOCTb
BepoaTHocT TMCO OT OTHOCUTENBLHOrO KO3pdULMEHTa
NJoTHOCTM 06pa3oBaHns B BEHO3HYIO dasy.

NOrNCTUYECKON perpeccumn Hamu Obina paspaboTaHa
nporHocTnyeckas mogens (1), nozsondowas and-
depeHUMpoBaTb Takme MOACAM3NCTbie 0b6pa3oBa-
Hus, kak TMCO n neiiommombl. dopmyna gaHHOMN
NMPOrHOCTMYECKON MOAENWN BbIMMSAUT CAEAYIOLNM
obpasom:

P=1/(1+e-2) - 100%
z2=-13,63 + 4,65 - xTVIMNO + 2,4 - xJIOK +
+0,157 - xBO3P + 0,075 - xBEH, (1)

roe P — BEpOSATHOCTb MPUHAANEXHOCTU OMyXOsuv
kK Tuny N’MCO (B %), xF'MMNO — Hannymne rmnoBackynsp-
Hbix 30H (0 — oTcyTcTBME, 1 — Hannume), xJIOK-noka-
nn3auusa onyxonu (0 — K31, kapavanbHbIi oTAEN,
OHO xenygka, 1 — aHTpanbHbIN, NUAOPUYECKUIA OTOE-
nbl, Teno xenygka), xBO3P - Bo3pacTt (B rogax),
xBEH - oTHocuTenbHas nnoTHOCTb obOpas3oBaHus
B BEHO3HYI0 a3y (B %).

B cootBeTcTBUM C KOIDDUUMEHTAMN pErPECCUN
BeposTHoCcTb TMICO BO3pacTtana npu yBenuU4eHuu
BO3pacTa naumMeHTa U OTHOCUTENbHOM MAOTHOCTU
06pa3oBaHnNs B BEHO3HYIO dady, a Takke npu Hanm-
YW TUNOBACKYNSPHBIX 30H M NOKanM3auum onyxosuv
B 0OnacTuv Tena xenyaka, nnaopuyeckoro n aHTpab-
HOro OTAENOB.

MonyyeHHas mofenb Obina cTaTucTMYEeCKN 3HAYN-
Mol (p < 0,001). Micxops 13 3HaveHnst KOapULMEH-
Ta netepMuHaumm Hanpxenkepka, NporHocTnyeckas
mogenb (1) BkmovaeT 73,3% akTopoB, UMEIOLLMX
3HayeHue npu guodepeHunanbHom AnarHoCTUKe
MCO 1 nenoMmomsl.

MoporoBoe 3HavyeHne GyHKumn (1) Obino onpene-
neHo c¢ nomowpto ROC-aHanusza. [lonyvyeHHas
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Puc. 3. ROC-kpuBasi, xapaktepuaytoLias 3aBMCUMOCTb
BeposaTHOCTM TMCO OT 3Ha4YeHNs NPOrHOCTUYECKOM PYHK-
umm (1).

ROC-kpuBas npeacTtaBneHa Ha puc. 3. MNMnowans noa,
ROC-kpuBon coctaengna 0,96 + 0,022 (95% AN
0,916-1,0). 3HayeHMe NPOrHOCTUYECKON QYHKLMMK
B Touke cut-off coctaBmno 0,7. lpu 3HAYeHUaX
P> 0,7 nenanocb NpeanosioxXeHne o TMne onyxonm —
MMCO, npu 3HadyeHunsax P < 0,7 npegnonarancs amar-
HO3 NIENOMUNOMBI.

YyBCTBUTENBHOCTL U CreumdunyHoCcTb Mmogenn (1)
npu BbIOPaHHOM NOPOrOBOM 3HAYEHUM NPOrHOCTMYEe-
ckol ¢pyHkummn P coctaBnsanm 90,8 n 89,5% cooTteeT-
CTBEHHO.

OGcyxneHue

PesynbraThl Hawero nccnegoBaHns NoKasbiBaloT,
410 4 KT-npunaHaka, Takme Kak Jiokaam3awumsi Oryxosu,
reTeporeHHoe KOHTPaCcTUPOBAHNE OMYXOJIN, HATTNYNE
rMNOAEHCHbIX 30H (BHYTPUOMYXOJEBbII HEKPO3)
M OTHOCUTEJIbHbIV 0Ka3aresib KOHTPAaCTUPOBAaHUS
B BEHO3HYIO (pa3y CKaHUpOBaHUs, ABAKIOTCSA CTaTu-
CTUYECKN 3Ha4MMbIMKU dakTopamu ana amodepen-
LUMPOBaAHUS TaKMX MOAC/M3NCTbIX 0Opa3oBaHunin xe-
nynka, kak F'’CO n neiioMnoMsl.

Takxe Oblna ycTaHOB/IEHA CTATUCTMYECKN 3HAYU-
Masi pasHuLa CpaBHUBAEMbIX Fpynn Mo BO3pacTy
(p <0,001). Ncnonb3oBaHue aTNX NPU3HAKOB B COBO-
KYNHOCTW MO3BONSIeT C OOJblUeil BEPOSATHOCTbIO
onoddepeHumpoatb TMCO 1 nenomMmomMsbl Xenyaka.
Ha puc. 4 n 5 npeacrasneHbl Ba PEHTIEHON0rMYeCckn
cxoxmx cnyyas '’MCO n neiioMromsl.

Hawe nccnepgosaHue nokasano, 4to 89,5% neio-
MWOM pacrnonaranocb B obnactn kapamoasodare-
aNbHOrO nepexoja WAM B KapAuanbHOM OTaene
Xenyaka, 4To He MpOoTUBOPEYUT paHee onybnmnko-
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Puc. 4. MNMauneHT 68 net ¢ T’MCO kapavanbHOro otaena xenyaka. B kapavanbHoMm otaene xenyaka onpeaensercs BHyTpu-
NPOCBETHOE NOACNM3NCTOE 06pas3oBaHMe C MaKCUMasbHbIM HaKoMJeHNEeM KOHTPACTHOrO npenapara k BEHO3HON da3se
ckaHmpoBaHua (B). CTpenka ykasbiBaeT Ha rybokuidi A3BEHHbIV AedekT. a — HaTMBHasA ¢dasa; 6 — apTepuanbHas $asa;
B — BEHO3Haa ¢asa; r — oTcpoyeHHas ¢asa.

BaHHbIM JAHHbLIM IMTEPATYPbl 1 MOXET 00BbACHATLCS
HenocpencTBEeHHbIM BIM3KMM PACMONOXEHNEM K M-
LLeBoAy, KOTOPLIN aBnseTcs Hanbonee pacnpocTtpa-
HEHHbIM MECTOM floKann3auum nenoMmmom [7].

HanpoTtue, Hanbonee pacnpocTpaHeHHOW fioka-
nudaumen MMCO aBnaeTcs Teno Xenyaka, 4to Takke
cornacyeTcs c pesynbratamv Apyrux nccnenoBaHui
[8, 9].

Kak MOXHO 3amMeTuTb B HalIEM UCCeLOBaHUM,
O0NbLUMHCTBO NnerioMmnom xenyaka (17 n3 19) He xa-
pPakTeEPM30BaNOChb HaIMYMEM BHYTPMOMYXOSIEBOrO
HEeKpo3a, 0 YeM CBUAETENIbCTBYIOT U ApYrne NCTOYHU-
ku nutepatypsl [7]. B nccnegosaxum J.W. Choi n co-
aBT. [9] roBOpUTCS O TOM, YTO IEMOMMOMBI C JIOKaNn-
3aLmen B Xxenyake peako CoOnpoBOXAAIOTCS BHYTPU-
OMyXx0JieBbIM HEKPO30M, YTO CKOPEN BCEro CBA3aHO
C MeAJIeHHbIM TEMMOM pocTa A06pPOKa4yeCTBEHHbIX

onyxoner M NpakTUYeckn OTCYTCTBYIOLLMM HEOAH-
rMoreHe3oM, Toraa kak B 3/0kavyecTBeHHbix [CO
BbICOKWI TemMn pocTa npeobnagaeTt Hag HEOAHTNo-
reHe3om, 4YTO MNPUBOAUT K MOSIBIEHMIO HEKPO30B
B OMNyX0JNn.

Hawe wnccnepoBaHve MMENO psia OrpaHUYeHui,
CBSI3aHHbIX C TEM, YTO aHaIN3 KOMMbIOTEPHbIX TOMO-
rpaMm npoBOAMACS PETPOCMNEKTMBHO W Oosbluas
4yaCTb MUCCneaoBaHuin Bbina BbIMOJIHEHA OO0 rocnuTa-
NM3auum B Halle yupexaeHue. Takum 06pa3om, 4acTb
nccneooBaHnin Obina NPoBeAeHa Ha KOMMbIOTEPHbIX
TOoMOrpadax Apyrux NpoM3BoguTeNnemn, ¢ PasinyHbiM
YPOBHEM MOAFOTOBKN MALUMEHTOB K MCCNEA0BaHWUIO
M C pasnnyHbiMn JO3amMu 1 napameTpamMn BBeO4EHUS
KOHTpacTHoro npenapaTta. Noatomy Hamu Obin UC-
MOSIb30BaH OTHOCUTESIbHLIN NOKa3aTeslb KOHTPacTU-
poBaHusi 06pa3oBaHMii BO BCe 3 KOHTPACTHbIE da3bl
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Puc. 5. MauneHTka 54 net ¢ nenoMmomorn xenyaka. B kapananbHoMm oTaene xenyaka BM3yanndmpyeTcs NoACAN3nCToe
00pas3oBaHue C 3HAOMOMMHANBbHBIM XapakTepoM pPocTa 1 c/labbiM HAKOMIEHNEM KOHTPACTHOrO npenaparta. B cTpykType
06pa3oBaHna B HaTMBHYlO a3y (a) onpenensieTcs BkIoYeHve kanbums (cTpenka). MNpu KoMMbTepHON ToMorpadun
C KOHTPACTHbIM yCUNieHneM onpenensieTcst cnaboe roMoreHHoe HakomnjaeHne KOHTPACcTHOMO nNpenapaTta. a — HaTMBHas $asa;
06 - apTepuanbHas ¢asa; B — BeHo3Hasa (asa; r — oTcpoyeHHas dasa.

CKaHVPOBAHUSA, PACCYUTAHHBIN KAk OTHOLLEHWE M10T-
HOCTM 06pa3oBaHuMsl K NIOTHOCTM B KPYNHOM COCYau-
cTom cTBosie. [loflydeHHble HaMK CTaTUCTUYECKME
OAaHHbIe rOBOPSIT O TOM, YTO 3HAYEHUS OTHOCUTENb-
HOIM MIOTHOCTU KOHTPACTUPOBaHUS B Apyrme dasbl
CKaHMpOoBaHus Oblin Takxke Bbiwe npu MNMCO, vem
npu neiommomax (p = 0,021).

Kpome TOro, ¢ momoupto aHanmda ROC-kpuBbIX
Oblfa NOCTPOEHA MOAESb, XapakTepU3yHoLLLas 3aBUCK-
MocCTb BeposiTHOCTU FTMCO OT 3Ha4YeHMIA OTHOCUTESTbHO-
ro nokasaTens KOHTPACTUPOBAHUS B BEHO3HYIO dasy.
Mnowanp nog ROC-kpuBoi coctaenana 0,675 + 0,072
(95% OW 0,534-0,816). AHanns ROC - kpvBoI noka-
3aJ1, YTO NOPOroBoe 3HayeHue B To4ke cut-off cocTtas-
nseT 46,3%. 3HaveHre nokasaTens Bbille U paBHOe
cootBeTcTBYyeT MCO, HMXe — NelioMmome.

2020, Tom 24, Ned

Mpwn aToMm cnegyeT OTMETUTb, YTO abOCONIOTHbIE
rnokasaTesiv NI0THOCTM BO Bee 3 pasbl CKaHNPOBaHNS
He BbIABUIM CTAaTUCTUYECKM 3HAYUMMbLIX Pas3nnyuii
Mexay OBYMs rpynnamMmu nauneHToB. [pu 3Tom B Apy-
rUX IUTEpPaTyPHbIX UCTOYHMKaxX [7, 10], kak Mbl 0OHa-
pyXunu, He coobLuanock 06 UCMNob30BaHUN aHano-
FMYHOr0 OTHOCMUTENIbHOro nokasaTesia MAOTHOCTU
B pa3nuyHble (pasbl KOHTPACTHOIO YCUIEHMS.

Ncxons 13 yCcTaHOBNEHHbIX NMPU3HAKOB, 3HAYEHUS
KOTOPbIX UMENN CYLLIECTBEHHbIE Pa3Nnyng B 3aBUCU-
MOCTWU OT Tuna onyxonu, Hamu Obina paspabdoTaHa
nporHoctuyeckas moaenb (p < 0,001), runotetuye-
Ccku nossongwowas anddepeHLmMpoBaTb JaHHble TU-
nbl NOACAN3NCTLIX 06pa3oBaHuii. Ee dopmyna npen-
CcTaB/ieHa cneayoLlwmm o6pa3om:
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P=1/(1+e-z)- 100%
z=-13,63 +4,65 - xT'UMO + 2,4 - xJIOK +
0,157 - xBO3P + 0,075 - xBEH, (1)

roe P — BEposiTHOCTb MPUHALNEXHOCTU OMyxosu
k Tuny N’McCO (B %), xI' MO — Hannuyme rmnoBackynap-
HbiX 30H (0 — oTcyTcTBMe, 1 — Hannume), xJIOK-noka-
nm3auus onyxonm (0 — KO, kapavanbHbIA OTAEN,
OHO Xenyaka, 1 — aHTpanbHbIN, MMNOPUYECKUIA OTAE-
nbl, Teno xenyaka), xBO3P - BospacTt (B rogax),
xBEH - oTHOCuTenbHas MJOTHOCTb 06pa3oBaHUs
B BEHO3HYI0 dagsy (B %).

Insa 6onee NpoCTOro pyTMHHOIO MCMNOJIb30BaHMS
dopmynbl HaMK Bbin pa3paboTaH OHNANH-KaNbKYs-
Top (http://medstatistic.ru/giso.html), no3sonstowmin
onpenenvTb BEPOSATHOCTb MPUHAAIEXHOCTU ONyX0Jn
K OAHOMY 13 BYX TUMOB.

Abbreviation

CT - computed tomography

GIST - gastrointestinal stromal tumor
CEJ - cardioesophageal junction
Q1-Q3 - lower and upper quartile

DI — confidence interval

WHO - World Health Organization
Me — median value

OR - odds ratio

Introduction

While the majority of gastric tumors are epithelial
or lymphomas, about 3% of all tumors are non-epithe-
lial tumors [1]. Before immunohistochemistry (IHC)
became a common practice in modern research
methodology, tumors that are today classified as
GISTs were considered to be smooth muscle tumors:
leiomyomas, leiomyosarcomas, and leiomyoblasto-
mas [2]. The discovery of a mutation in c-cit proto-
oncogene, which is characteristic for GISTs, allowed
to classify them in a group separate from smooth
muscle tumors [3].

In terms of their histological structure, leiomyomas
are similar to normal smooth muscle cells; they are the
most common mesenchymal tumors of the esopha-
gus and rarely found in the stomach. In contrast to it,
GISTs are believed to be the most common mesen-
chymal tumors of the stomach [4].

Nonetheless, it is crucial to distinguish between
leiomyomas and GISTs from a clinical point of view, as
leiomyomas are considered to be benign, often found
by accident and not requiring any surgical treatment
[5]. On the other hand, the standard approach for
stomach GISTs up to 2 cm in size is an endoscopic
ultrasound evaluation followed by surveillance.

YyacTue aBTOpOB

MapTtupocsiH 9.A. — c6op 1 06paboTka AaHHbIX, NpoBe-
[eHne nccnenoBaHusl, aHanna n nHTepnpeTauus nonyyeH-
HbIX OA@HHbIX, HanucaHWe TeKCTa; MOArOTOBKa, CO3[aHue
ony6s1MKoBaHHON paboThl.

KapmaszaHosckuin I — yTBEpXAeHNEe OKOHYATENIbHOIrO
BapmaHTa CTaTbM, KOHLENuMs M AW3alH MCCNeAOBaHUs,
yyacTve B Hay4HOM Aun3aiiHe, OTBETCTBEHHOCTb 3a LLesIoCT-
HOCTb BCEX YacTel cTaTbu.

CokonoBa E.A. — KOHLEeNUMSA U ansarH nccnepoBaHms,
yyacTve B Hay4HOM [u3aliHe, aHanvM3 U UHTepnpeTauus
NOJTyYEHHbIX AAHHbIX, MOArOTOBKA Y PeAakTMPOBaHMe Tek-
cTa.

motos A.B. — aHanu3 1 vHTepnpeTauns nosy4eHHbIX
OaHHbIX.

Mapanos .M. — ctatnuctmyeckas o6paboTka AaHHbIX.

Meanwhile, GISTs equal to or larger than 2 cm in size
require a biopsy or else a more aggressive treatment,
such as resection [6].

Therefore, the treatment and prognosis are sub-
stantially different for GISTs and leiomyomas. To avoid
any unnecessary invasive procedures, one must dif-
ferentiate between GISTs and leiomyomas before the
operation.

Hence the purpose of this study was to describe
the typical CT findings of GISTs and leiomyomas in the
stomach, resulting in better accuracy of their differen-
tial diagnosis.

Purpose

To study CT-findings of the stomach gastrointesti-
nal stromal tumors to identify its differentiating fea-
tures, improving differential diagnosis with leiomyo-
mas.

Materials and methods

An analysis of the hospital's database was con-
ducted for the period of January 2010 to December
2018 using the following search terms: “gastrointesti-
nal stromal tumor”, “GIST”, “stomach”, “leiomyo-
mas”, “schwannoma”, “ectopic pancreas”, “hetero-
topic pancreas”, “neuroendocrine tumor”, and “glo-
mus tumor”. The RIS database search found 133 pa-
tients: 87 with GISTs, 34 with leiomyomas, 5 with
ectopic pancreases, 4 with schwannomas, 2 with
neuroendocrine tumors and 1 with glomus tumor, all
of them localized in the stomach and pathologically
proved.

Thirty-seven of those patients were excluded due
to incomplete CT data (lack of data of at least one

phase of contrast enhancement). Additionally, pa-
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tients with schwannomas, ectopic pancreases, neu-
roendocrine and glomus tumors (12 in total) were ex-
cluded due to small sample sizes. Remaining in the
study were 84 patients: 65 with GISTs (42 males and
23 females; average age 63 with Q1-Q3 range of 56—
68), 19 with leiomyomas localized in the stomach (13
males and 6 females; average age 54 with Q1-Q3
range of 44-59).

Image analysis

Qualitative analysis

Two radiologists with 8 and 30 years of experience
retrospectively reviewed the CT findings indepen-
dently of each other and came to a consensus. They
were blinded to the results of pathological studies.
Image analysis included several characteristics, such
as localization, size, contour, extra-organic compo-
nent, calcification, growth pattern, invasion into adja-
cent tissues, surface ulceration, enhancement pat-
tern, regional lymphadenopathy. The location in the
stomach was divided into esophagogastric junction/
cardia/fundus, body and antrum/pylorus of the stom-
ach. The size of the lesion was evaluated by measur-
ing the maximal diameter in axis diameter. The growth
pattern was classified as either inside the stomach
lumina, outside the stomach lumina, or undetermined
(when neither of the previous two options applies).
Gastric lymph nodes were evaluated by measuring the
largest axial diameter. The contours were classified as
either smooth or indistinct. Lymph nodes were con-
sidered enlarged if its short axis diameter was equal or
larger than 10 mm. Contrast enhancement homoge-
neity was classified as either homogeneous or hetero-
geneous. The degree of lesion enhancement was
evaluated during the arterial phase, venous phase,
and delay phase as absolute density.

Additionally, density in large blood vessels was
measured: in aorta and portal vein - during arterial and
venous phases, respectively, — and in the aorta during
the delay phase. Subsequently, the relative density
ratio was calculated via the density of lesion (absolute
density) to density in vessels during the arterial, ve-
nous, and delay phases, respectively. The presence of
necrosis inside the tumor (hypodense regions) was
evaluated during the venous phase.

Histological study

Gastrointestinal stromal tumors are classified as
either benign, with unknown malignancy potential, or
malignant, according to the criteria suggested by
WHO (2010 WHO classification of tumors of the diges-
tive system). In the study group, no tumors with un-
known malignancy potential were found; hence all the
patients studied were classified as either with a benign
or malignant tumor.
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Statistical Analysis

We utilized IBM SPSS (version 20) for statistical
analysis. Shapiro-Wilk test determined the normality.
We used the median (Me), lower and upper quartile
(Q1-Q3) to describe the statistics due to the absence
of normal distribution. Mann-Whitney U test was used
to compare independent quantitative data sets.
Nominal data were described with absolute values,
relative percentages. We used Pearson's chi-squared
test to analyze the nominal data.

We constructed a multivariable prognostic model
via binary logistic regression. Independent variables
were selected via a step-by-step approach with the
Wald test as the exclusion criterion. The model's sta-
tistical significance was tested with the 2 criterion. In
the case of fourfold table analysis, where at least one
of the expected values was less than 10, Yates' 2 test
was applied. In the case of fourfold table analysis,
where at least one of the expected values was less
than 5, Fisher's exact test was applied to determine
statistical significance. We used the odds ratio indica-
tor (OR) with the 95% confidence interval (95% Cl) as
a quantitative measure of the effect when comparing
relative indicators.

We used the receiver operating characteristic
(ROC) curves to evaluate the prognostic value of any
quantitative characteristics and to determine optimal
cut-off values for differential diagnostics. Differences
were considered statistically significant when p < 0.05.

Results

Clinical and pathologic findings

Sex distribution was not significantly different
among the two disease groups (p = 0.974). Both
groups had larger proportions of male patients (64.6%
for the first group, and 68.4% for the second).

The median age for patients with GISTs was 63
years (Q1-Q3: 56-68), while for patients with leiomy-
omas - 54 years ((Q1-Q3: 44-59). The age differ-
ences between the two groups were statistically sig-
nificant (p < 0.001).

Analysis of CT-images

Statistically analyzed results of the CT findings for
GIST and leiomyoma are summarized in Table 1.

Per the presented results, we found statistically
significant differences of the compared groups by lo-
calization (p < 0.001), contrast patterns (p < 0.001),
presence of hypovascular zones (p < 0.001).
Differences in frequency of ulcerative defects, close
to the critical level of significance (p = 0.062), should
also be noted.

When comparing localization for different types
of tumors, GISTs were found in the stomach in 55.4%
of the cases, while leiomyomas were found in esoph-
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Table 1. Group comparison by visualization parameters

Group
Visualisation parameters GIST (n = 65) Leiomyoma (n = 19) p OR; 95% DI
a6c. % abc. %

Localization (Stomach section):

CEJ, cardia, fundus 22 33.8 17 89.5

body 36 55.4 1 5.3 <0.001* -

antrum, pylorus 7 10.8 1 5.3
Growth type:

outside the lumina 20 30.8 4 21.1

inside the lumina 34 52.3 13 68.4 0.459 -

undetermined 11 16.9 2 10.5
Indistinct contours 28 43.1 4 21.1 0.141 2.84;0.85-9.49
Extraorgan extension 31 47.7 6 31.6 0.326 1.98; 0.67-5.83
Invasion into the surrounding tissues 5 7.7 0 0.0 0.583 -
Calcification 7 10.8 3 15.8 0.687 0.64;0.15-2.78
Regional lymph node growth 4 6.2 0 0.0 0.57 -
Ulceration 11 16.9 0 0.0 0.062 -
Heterogeneous enhancement 44 67.7 4 21.1 0.001* 7.86; 2.32-26.6
Hypovascular zones (necrosis) 45 69.2 2 10.5 <0.001* | 19.13;4.03-90.7

* - p < 0.05 statistically significant. EGJ = esophagogastric junction; GIST = gastrointestinal stromal tumor.

Table 2. Comparison of absolute density and relative density ratios at different phases

Scanning phase GIST Leiomyoma p
Me Q1-Q3 Me Q1-Q3
Arterial (abs.) 56 52-67 50 44-59 0.101
Venous (abs.) 68 61-75 66 52-83 0.404
Delay (abs.) 64 58-74 62 53.5-75.5 0.692
Arterial (rel.) 20,9 16.3-24.1 17.6 14.2-21.1 0.07
Venous (rel.) 48,1 44.5-57.8 44.6 37.0-51.1 0.021*
Delay (rel.) 83,5 73.4-90.8 75.5 67.8-80.7 0.054

*

80 - 078,5

70

60

50

48,1

40t

Relative density of tumor
in venous phase, %

30

20

GIST

Leiomyoma

Fig. 1. Comparison of the lesion density in the venous
phase depending on the type of tumor.

- p < 0.05 statistically significant. abs. — absolute density; rel. - relative density ratio.

agogastric junction/cardia/fundus of the stomach in
89.5% of the cases. In terms of contrast enhance-
ment, heterogeneous enhancement was noted in
67.7% of GISTs and only in 21.1% of leiomyomas.
The chances of detection of this contrast enhance-
ment pattern for GISTs were 7.86 times higher (95%
Cl: 2.32-26.6). The presence of hypovascular zones
was likewise statistically found more often in GISTs —
69.2%, and only 10.5% under leiomyomas. The
chances of detecting them in GISTs are 19.1 times
higher (95% ClI: 4.03-90.7).

Table 2 presents comparison data for the contrast
indexes at different phases of scanning. We evaluated
both the initial density and the relative contrast ratio.

According to the data, we mentioned statistical dif-
ferences of tumor's relative density during the venous
phase based on the tumor type (p = 0.021): the me-
dian was significantly higher in GISTs (48.1%) than
leiomyomas (44.6%). Fig. 1 presents the values of
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Fig. 2. ROC-curve characterizing differences between
relative density ratios in the venous phase.

relative density ratio during the venous phase in two
compared groups.

With the help of the ROC-curve method of analy-
sis, we built a model of the relationship between the
probability of GISTs and relative density ratio during
the venous phase (Fig. 2). The area under ROC curve
was 0.675 +0.072 (95% CI: 0.534-0.816).

We determined a threshold value for the tumor's
relative density at the cut-off point — 46.3%. Values
equal to or above 46.3% corresponded to GISTs, while
those below 56.3% — leiomyomas.

It should be noted, that the values of the relative
density ratio during other phases were likewise higher
in GISTs than leiomyomas, with differences coming
close to the critical significance level. Meanwhile, the
initial densities did not have any statistically significant
differences in any of the phases.

Based on the established prognostically significant
criteria, with the help of the binary logistic regression
model, we developed a prognostic model (1), which
allows differentiating gastrointestinal stromal tumors
and leiomyomas. The formula of the prognostic model
is as follows:

P=1/(1+e-2) - 100%
2=-13,63 + 4,65 - x'VIMNO + 2,4 - xJIOK +
+0,157 - xBO3P + 0,075 - xBEH, (1)

where P — probability of tumor being GIST (in percent-
age points), xHVZ - presence of hypovascular zones (0
—absence, 1 - presence), xLOC - tumor localization (0
— CEJ, cardia, fundus of stomach, 1 — antrum/pyloric,
body of stomach), xAGE - age (in years), XVEN - rela-
tive density of tumor during venous phase (%).
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Fig. 3. ROC-curve characterizing relationship between
GIST probability and the value of the prognostic function
(1). GIST - gastrointestinal stromal tumor.

Per the regression coefficient, the probability of
GIST increased with patient age and lesion’s relative
density in the venous phase, as well as in the presence
of hypovascular zones and the localization in the gas-
tric body, pylorus, and antrum. The resulting model was
statistically significant (p < 0.001). Based on the Nigel-
Kirk determination coefficient, the prognostic model
(1) includes 73.3% of factors which play a role during
the differential diagnosis of GIST and leiomyoma.

The function's threshold value (1) was determined
with ROC-analysis. The resulting ROC-curve is pre-
sented in Fig. 3. The area under the ROC-curve is
0.96 £ 0.022 (95% CI: 0.916-1.0). The value of the
prognostic function at the cut-off point was 0.7. For
values of P > 0.7 we suggested GIST, for values of P <
0.7 — leiomyoma.

Model's sensitivity and specificity (1) under the
chosen threshold value for the prognostic function
P were 90.8% and 89.5% respectively.

Discussion

The results of our study demonstrate that four CT
features, - localization, heterogeneous enhance-
ment, presence of hypodense zones (intratumoral
necrosis) and the relative density ratio during the ve-
nous phase, — are statistically significant factors in
differentiating between submucosal lesions as GISTs
and leiomyomas. Moreover, a statistically significant
difference in age between the two groups was found
(p < 0.001). Using these features together allows for
more accurate differentiation between GISTs and leio-
myomas. On Fig. 4 and 5, two radiographically similar
cases of GIST and leiomyoma are shown.
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Fig. 4. A 68-year old man with gastrointestinal stromal tumor (GIST) of gastric cardia. CT images demonstrate
a homogeneous intraluminal subepithelial mass with peak contrast enhancement in venous phase (B). A deep ulceration
(arrow) is visible at the endoluminal surface of the lesion. a — native phase; b — arterial phase; ¢ — venous phase; d — delay

phase.

Our study has demonstrated that 89.5% of leio-
myomas were located either in the cardioesophageal
junction or the cardiac section of the stomach, which
does not contradict the earlier findings in the literature
and can be explained by close location to the esopha-
gus, which is the most frequent localization site for
leiomyomas [7]. In contrast to that, the most common
localization site for GISTs is stomach, which also con-
sistent with other studies [8, 9].

Our study demonstrated that the presence of in-
tratumoral necrosis is not typical for the majority of
stomach leiomyomas (17 out of 19) according to
other sources [7]. In one of the studies, Choi J.W. et
al. [9] discuss the gastric leiomyomas rarely exhibit
intratumoral necrosis, most likely due to slow growth
rate as well as an absence of neovascularization,
whereas in malignant gastrointestinal tumors high
growth rate prevails over neovascularization, which
results in necrosis.

The study had several limitations because the im-
age analysis was conducted retrospectively, with the
majority of them had been made before hospitaliza-
tion at our institution. Therefore, some of the CT-
studies was done on different CT-machines, with
varying levels of preparation and contrast media vol-
ume/injection speed. Consequently, we used the
relative density ratio for all three phases of contrast
enhancement, calculating the relative ratio of tumor
density to large blood vessel density. The resulting
data showed that the relative density ratio in various
phases of contrast enhancement was higher for
GISTs than leiomyomas (p = 0.021).

Moreover, with the analysis of ROC-curves, we
constructed a model which characterizes GIST prob-
ability's dependency on the relative contrast density
index in the venous phase. The area under the ROC-
curve was 0.675 = 0.072 (95% CI: 0.534-0.816).
The analysis of ROC-curves demonstrated that the
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\ ¢

Fig. 5. A 54-year old women with gastric leiomyoma. Contrast-enhanced CT scan shows a smooth marginated mass with
intraluminal growth pattern in the cardia with homogenous and mild contrast enhancement. The arrow indicates calcium in
the lesion in the native phase. a — native phase; b — arterial phase; ¢ — venous phase; d — delay phase.

threshold value at the cut-off point was 46.3%. Higher
values corresponded to GIST, whereas lower ones —
to leiomyoma.

It should be noted, that the absolute density val-
ues in all phases did not reveal any statistically sig-
nificant differences between the two patient groups.
At the same time, we noted that there are no reports
on using the relative density ratio in different contrast
enhancement phases in the other literature sources
[7,10].

Drawing from the established factors, which sig-
nificantly varying for the different tumor types, we
developed a prognostic model (p < 0.001) which may
allow differentiating between the two types of submu-
cosal lesions — GISTs and leiomyomas. The model is
presented under the “Results” section (1).

For a more straightforward application of the mod-
el, we developed an online calculator (http://med-
statistic.ru/giso.html) which allows determining the
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likelihood of a tumor belonging to one of the two types
mentioned above.
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