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CpaBHuTeJIbHBIM AHAJIU3 CTENEeHU
BACKYJISIPM3AIH IenaToue/LII0JIAPHOrO paKa
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Lleav pabomot: cpagHumenbHblil AHAAU3 CMeNneHU 8acKyaapusayuu eenamoyentonsaprozo paka (I'LLP) u ouaeosoii y3no6oi eunepnaasuu (OYT) nevenu
npu npogedenuu Komnviomeproi momoepaguu (KT) u mopgonoeuneckoeo uccaredosanus. Ilayuenmor u memoowvt: 06c1edosano 34 601vHbIX, ONEPUPO-
sannvix no noody I'LIP (19 nayuenmos) u OYT neuenu (15 nayuenmos). Ha doonepayuonnom smane anaaruzuposaiucy yemoipe ¢azvt KT uccaedo-
6aHUA: HAMUBHAS, APMEPUANbHAS, 8eHO3HAA, omcpouenHas. Cmenenb 8aCKyAAPU3AUUU MKAHU OYEHUBAAU HA UMMYHOLUCIOXUMUMECKUX Npenapamax
1O OMHOCUMENbHOU 004€e NA0WAdU KPOBEHOCHbIX cocydos. Pezyavmamur: 6 namusnyio ¢azy uccredosanus T'LIP evisiersiacs kak eunodencroe uu
uzodencHoe oopazosanue. 3navenus apmepuanshoeo npupocma KT-nasomuocmu 3agucam om euda HO6000pa306aHUS U CIMENEHU 2UCHON02UMECKOU
dughgpepenyuposku paxa. Hauborvwue 3navenus yemanogaenvt ¢ mxanu OYT u ymepenno oughgpepenyuposannoeo I'lIP. Hauboavuue yposnu 6enosno-
20 npupocma ommeuaromes npu 6vicokodugppepenyuposantom paxe. Iloxkazamenu cmenenu sackyaapusayuu no dannoim KT umerom makcumanshole
3HAYeHUs. 8 HEeNOPAJCCHHOU NApeHXume neYeHu, a MUHUMAAbHble — @ epynne Huzkoduggepenyuposannozo éapuanma I'L[P. Bvieoodwt: ucnosvzosanue
KOMNblOMepHOU momozpaguu ¢ 60AHCHbIM KOHMPACMHbIM YCUACHUEM NO36045eMm U3YUUMb 0COOEHHOCMU KPOBOCHAOJICeHUs 04a208bIX 00paA308aHUIl
newenu. B kauecmee dononnumenvroeo oupgepenyuanvHo-0uasHoCmu4ecko2o npusHaKa peKomerHoyemes onpedenerue npupocma nAOMHOCMU MKAHU
006pazosanus 6 apmepuanshyio Gazy KoMnovlomepHo-momozpagduuecko2o ucciedosanus. Makcumanvhbie 3Ha4eHus cmeneHu 6acKyAApu3ayuU no 0an-
HbIM KOMABIOMEPHOU MOMOSPAPDUU U UMMYHOLUCOXUMUMECK020 UCCA008AHUS YCMAH08ACHb 8 MKAHU 8blcoK0Oupdepenyuposannoeo T'IIP.
Karouesvie caosa: komnviomepnas momoepagyus, 2enamouyeitroasprsLil pax, 04az208as y3106as 2UNEPRAA3UsL, BACKYAAPUSAUUSL, NNEHEHb.

(Becmnux PAMH. 2013; 12: 9—15)
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Comparative Analysis of Vascularization Degree of Hepatocellular
Carcinoma and Focal Nodular Hyperplasia of the Liver According
to Computed Tomography and Morphological Studies

Objective: A comparative analysis of the degree of vascularization of hepatocellular carcinoma (HCC) and focal nodular hyperplasia (FNG) of the
liver at carrying out multislice computed tomography (MCT) and morphological studies. Patients and methods: 34 patients operated on for HCC
(19 patients) and FNG of liver (15 patients) were survey. Preoperative we were analyzed four phases of CT-research: native, arterial, venous,
delayed. Degree of vascularization of tissue were evaluated for immunohistochemical preparations on the relative share of the area of blood vessels.
Results: In native phase of the MCT-study HCC was detected as hypodense or izodensnoe education. Growth of the blood CT density depend on the
type and extent of tumor histological differentiation of cancer. The highest values are set in the fabric of FNG and moderately differentiated HCC .
The highest levels of venous growth observed in well differentiated HCC. Indicators of vascularization by CT have maximum values in the unaffected
liver parenchyma , and the minimum — in the group of poorly differentiated HCC variant. Conclusions: Use of computed tomography with bolus
contrast enhancement allows to study the characteristics of blood supply of the liver and focal formations. Frequently only the use of this method
helps to evaluate specific morphological structure of tumors — hepatocellular carcinoma or focal nodular hyperplasia. As an additional differential
diagnostic feature is recommended to increase the density determination of tissue formation in the arterial phase computed tomography study.
The maximum of vascularization by computed tomography and immunohistochemistry (with antibodies CD34) are installed in a tissue of highly
differentiated hepatocellular carcinoma.

Key words: computed tomography, hepatocellular carcinoma, focal nodular hyperplasia, vascularity, liver.

(Vestnik Rossiiskoi Akademii Meditsinskikh Nauk — Annals of the Russian Academy of Medical Sciences. 2013; 12: 9—15)
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Beenenne

[Ipouecchl aHrMoreHe3a WrparOT KIIOYEBYIO POJIb MPU
MHOTHX TIATOJIOTUIECKUX COCTOSTHUSIX U 3a0oseBaHusX. Oco-
0oe 3HaueHe HOBOOOPa30BaHUE M POCT MUKPOCOCYIOB TIPU-
00peTaloT TIPU OITyXOJIEBBIX MopaxkeHussX. C 0HOI CTOPOHHI,
MPOLIECCHI OIMYXOJEBOT0 HEOAHTUOTEHE3a OMPENENISIOT pas-
MEpBI OITyXOJIEBOTO y3J1a, CHOCOOHOCTb K MHBAa3UBHOMY POCTY
u MetacrazupoBaHuio [1]. C apyroil CTOPOHBI, TTOKa3aTean
CTETEHU U XapaKTep BACKYJSIPU3ALIUU MOTYT UCTIOJIb30BAThCS
IUTST TMarTHOCTUKY HOBOOOPA30BaHWI M Ha3HAUYEHMS TapreT-
HOU aHTUAHTUOTEHHOU Tepanuu [2—4].

JloctaTouHO 3(P(PEeKTUBHBIM METOJOM HEMHBAa3UBHON
JIMAaTHOCTUKU cUUTaeTcsl kommbloTepHast Tomorpadus (KT)
C KOHTPACTHBIM YCUJICHUEM TIYyTeM BHYTPUCOCYANCTOTO BBE-
NeHUsI PeHTTeHOKOHTPACTHBIX TpernapartoB. B atom ciydae
aHaJIU3 TOMOTPaMM MPOBOAUTCS B HATUBHYIO, apTEPUATIBHYIO,
BEHO3HYI0 (ITOPTAJIbHYI0) U OTCPOUYEHHYIO (MHTEPCTULIMATb-
Hy10) $a3bl, YTO TO3BOJISIET M3YYUTh W3MEHEHUS NEHCU-
TOMETPUYECKUX TOKa3aresieil, MmoaydyuTb MHOOpMaLUIO 00
OCOOEHHOCTSIX BAaCKYJSIpU3allMU U OMPENeJIUTh TEM CaAMbIM
TUIEP- U TMIIOBACKYJISIpHbIE OOpa3oBaHus [S—7].

Bwmecre ¢ TeM 10 HACTOSIIIIETO BPEMEHHU CYIIIECTBYET IPO-
osnema nuddepeHIMaTbHON AMATHOCTUKU B TPYIIax TUIep-
BAaCKYJISIPHBIX M TUIMOBACKYJSIPHBIX OOpa3oBaHuii. B wyact-
HOCTH, CpeI TUTIEPBACKYIISIPHBIX 00pPa30BaHUN TIEUEHU 3TO
OTHOCUTCST K ovaroBoii y3moBoit runepriazuu (OYT, focal
nodular hyperplasia) u renatouesuitonsipaomy paky (I'LIP).
boabubie ¢ OVYI, kak mpaBujio, MOMIEXKAT TUHAMUYECKOMY
HaOJII0ICHUIO C UCITOJIb30BAHUEM JTYYEBbIX METOIOB UCCIIEI0-
Banus [8]. B ciiyqae I'LIP TakTuka yseueHust (XuMHUoOTeparnus,
pe3exiusi, TpaHCIUIAHTAallMs) 3aBUCUT OT CTaauu 3a0ojieBa-
Hug [9—11].

Lenp ucciaenoBaHusl: CPAaBHUTEJIbHBIM aHAIU3 CTENEHU
Backynspuzaiuu [P nu OYT neuenu nipu mposenernu KT
1 MOP(MOJOTUYECKOTO UCCIEAOBAHUS.

ITanmeHTBI 1 METOABI

Yuacmuuxu uccaedosanus

O6cenoBaHo 34 GOJIbHBIX, HAXOAWBIIMXCSI Ha JICUCHUU
u onepupoBaHHbIX B MHCcTUTYTE Xupypruu uM. A.B. BuiHes-
CKOTO TIO TIOBOJY TeTIaTONELTIONIIPHOTO paka (19 marmeHToB
B Bo3pacte 18—72 yiet, cpemHuii Bo3pact 45 JeT) 1 04aroBoit
Y3JI0BOU TUmepIia3uu TedeHu (15 manueHToB B BO3pacTte
14—68 nert, cpenHuit Bo3pact 41 rop).

Memodut uccaedosanus

Ha noomepammmoHHOM 3Tame BceM OOJBHBIM TIPOBO-
NWIach MYyJbTUCHUpaibHas KOMIIbIOTEpHAas ToMorpadus
¢ OOJIIOCHBIM KOHTPACTHBIM ycuJieHHeM Ha amnmnapate Philips
Brilliance 64 CT. MHbeKIMsI KaK KOHTPACTHOTO Iperapara,
TaK 1 (U3NOIOTUIECKOTO PACTBOPA MPOBOAMIIACE C TIOMOIILIO
NIByXTOJIOBYATOTO aBTOMAaTHUeCKOTo WHxeKTtopa OptiVantage
DH (Mallinckrodt; Inc) co ckopoctsio 4 mu/c. s 3amy-
CKa CKaHMPOBAaHUS WCIIONTb30BAJICS TIPOTPAMMHBIN TTakeT
«bolus tracking» («1oroHs 3a 00Jit0COM»). AHATU3UPOBATUCH
yeTbipe (a3bl: HATMBHAsI, apTepualibHasi, BEHO3HAsI, OTCPO-
yeHHas. [dns mosydeHUs] apTepuaibHOM M BEHO3HOU (ha3
HCCTIeIOBAaHUSI CKAaHUPOBAaHWE HAYWMHAIM, COOTBETCTBEHHO,
yepe3d 10 u 30 ceKyHI OT MOMEHTA JOCTUKEHUsI TTOPOTOBOTO
KOHTpacTUpoBaHUs aopThl. OTCpoUeHHYIO a3y MpOBOIVIN
y BCEX MAlMEeHTOB Yepe3 4—5 MUH Mocie BBeIeHUs] KOHTPACT-
Horo miperiapaTta. Ha momydennsix KT-ckanax ompememsin
JIOKAJM3aluI0, pa3Mepbl, IPAHULbI MATOJOTUYECKOrO 00-
pa3zoBaHUsI, a TaKXKe JEHCUTOMETPUIECKHUe TTOKA3aTeIn TKa-

()]

HUM 00pa30oBaHUsI, OKpYyXKaloIIeil MapeHXUMBbI TIeYeHH, a0PThI
B 00J1aCTM YPEBHOTO CTBOJIA U BOPOTHOU BEHBI B 00JIaCTU
ee oudypkauuu.

Ha ocHOBaHUM TIOMYYEHHBIX NEHCUTOMETPUUYECKUX T0-
Kaszatesieii B pasHble (a3bl CKaHMPOBAHUSI PACCUUTHIBAIU
3HaueHus1 aprepuanbHoro (All) u BeHoszHoro (BII) mpu-
POCTOB TUIOTHOCTUM OOpa3oBaHUS. ApPTepUATIbHbBINA MPUPOCT
onpenensin kKak paszHoctb KT-mnoTHocTeir oOpa3oBaHUs
B apTepuaJibHyI0 M HaTWBHYIO (a3el. BeHO3HBIN TpupocT
paccuuThiBaIM Kak pasHocTh KT-1oTHocteill oOpa3oBaHuUs
B apTepUaIbHYI0O U BEHO3HYIO (a3bl ¢ yyeToM Koddhduim-
eHTa pa3HMUbl KOHUeHTpauuu npupocta (KPKIT) mo aopre
B 00J1aCTU OTXOXIIEHUSI OT Hee YPEBHOTO CTBOJIA U BOPOTHOM
BeHe Ha YpOBHe ee KoH(]IIoeHca B BopoTtax neueHn. Otpuiia-
TejapHble 3HaueHus BII cBumetenbcTBOBaM 00 OTCYTCTBUU
JIOTIOJTHUTEIbHOTO TIPUTOKA KPOBU U, COOTBETCTBEHHO, Ha-
JIMYUU OTTOKA KOHTPACTHOTO BEIeCTBa N3 HOBOOOPA30BaAHUS
B BeHO3Hy10 (a3y. B atux ciyuasx pasnuiuy KT-miortHocreit
B apTepUaJIbHYIO U BEHO3HYI0 (ha3y paclieHUBAJIA KaK HyJe-
Byto. Ucnonb3oBanue KPKII no3Bossier maTemaTruyecku HU-
BEJIMPOBATh PA3HUILY KOHIIEHTPAINit KOHTPACTHOTO BEIIIEeCTBA
B TIPUHOCSIINX KPOBEHOCHBIX COCyHax (aopTe W BOPOTHOM
BEHE) M COOTBETCTBEHHO OTIPE/IETUTh UCTUHHOE 3HaueHne KT
rnokasaresisi BacKy/Isipu3allid MeYeHU U HOBOOOPA30BAHMSI.
KoaddurmeHT paccunThiBaeTcs Kak OTHOIIIEHWE 3HAYEHUN
KOHIIEHTPAIIMY KOHTPACTHOTO BellecTBa (110 CTENeHU TIPUPO-
CTa IUIOTHOCTHU) B a0pTe B apTepUasibHYIO (ha3y K 3HAYCHUSIM
KOHIIEHTPALIMY B BOPOTHOU BeHe B BEHO3HYIO (ha3y.

KT-noka3atenpb creneHn BacKyasipu3aluu o0pa3oBaHus,
COOTBETCTBYIOIINI CyMMe 3HAUeHUI apTepralbHOTO U Be-
HO3HOTO TIPUPOCTOB, OTpaxkaeT YPOBEHb HAKOIUIEHWS] KOH-
TPACcTHOTO TIperapaTa, TOCTYMAIOIIEeTo 10 TTIeYeHOTHOM apTe-
pUM U BOPOTHOI BEHE, a CJIeI0BaTEIbHO, MO3BOJISIET CYAUTh
00 0011IeM KOJIMIeCTBE TIPUTEKAIOIIe KPOBU.

[TonydyeHHbIl MOC/Ee pe3eKLIMU MEUYEHU OINepaluOHHBIN
MaTrepuasl MOIBEPrajii KOMIUIEKCHOMY MaKpO- U MHUKPO-
CKOIMUYECKOMY HccliefioBaHu0. [McToNMornyeckoe ucciaeno-
BaHUE TPOBOIMIM Ha TapaUHOBBIX cpe3ax, OKPaIIeHHBIX
reMaTOKCWIMHOM M 303MHOM. B 3aBucumoctu o1 cremne-
HU Tucroiorndyeckoin nuddepenuposku [12] Habaoxanu
3 rpynmbl TAIMEHTOB: € BbIcoKoaubdepeHITMPOBAHHBIM
(BO) (6 maumumeHTOB), yMepeHHO auphepeHINPOBaAHHBIM
(Y1) (10) u ausko muddepenmupoBanubiM (H/1) (3) TLIP.

BrisiBieHMEe KPOBEHOCHBIX COCYIOB Ha MMCTOJOTUYECKUX
npemnaparax HermopaxkeHHou niedeHu n OV mpoBomwin ipu
ITOMOIIY OKPACKHU TeMaTOKCHIIMHOM 1 3031HOM, TLIP 1 OYT —
WMMYHOTUCTOXUMUIECKUM METOIIOM TIPU TIOMOIIM TOTOBBIX
K yNOTpeOJEeHUI0 MOHOKJIOHAJIbHBIX MBIIIMHBIX AHTUTEI
k CD34 (x1on QBEnd/10) u momuMepHOU CUCTEMBI AEeTeK-
mu rpou3BoncTBa Spring Bioscience. [1penBapurenbHyto ne-
MAaCKMPOBKY aHTUTEHA ITPOBOIIIIN ITyTeM KUTISTIEHUsT 00pa3-
1I0B B pacTBOpe 1utparHoro oydepa ¢ pH 6.0, GiokupoBaHue
SHIOTEHHOU TIEPOKCUIA3bl — ITyTeM 00paboTku cpe3os 0,3%
pacTBopa TMepeKrcH BoJopo/a B TeueHne 15 muH. B xadectse
(OHOBOTO KpacuTessi UCMOJb30BAJIA TEMATOKCUIIMH.

CrerneHb BacKyJISIpU3alluy TKaHU (OTHOCUTENIbHAST OIS
TUIoNIaAd KPOBEHOCHBIX COCYAOB B IOJIE 3PEHMS) OMpese-
Jgiack nyteM MopdhOMETPUYECKOro aHajiu3a MpenapaToB
TPY TIOMOIIM CUCTEMBI aHalM3a M300paXkeHusT Ha 6aze MU-
kpockormna Axio Imager M1 ¢ ucnosb3oBaHUEM MPOrpaMMBbl
AxioVision (Carl Zeiss).

Cmamucmuueckas oopabomra 0aHHbIX

Cratuctudeckasi o0paboTKa pe3ysbTaToB TPOBOAMIACH
C MCITOJIb30BaHMEM TIPOTpaMMHOTO makeTa Statistica 6.0. Pac-
CUMTHIBAIM cpefHee 3HaueHue (M), cTaHmapTHOe OTKIIOHe-
nue (SD), ommbKy cpentero (m). JJocTOBEpHOCTH pa3inuust
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Puc. 1. KomnbtorepHo-ToMmorpaduueckasi kapruHa I'LIP (a) u OYT (6) B HaTuBHY10 (hasy ucciaeroBaHus.

OLICHWBAJIM C NOMOIIbI0 Tecta MaHHa—YutHu. Pazmmuuns
CUYUTAJIN CTATUCTUUECKU 3HAaUnMbIMu Tipu p<0,05.

Pe3ynbraThi

IMpu KT-uccinenoBaHuu xapakTepUCTUKM HOBOOOPa30-
BaHUS W TIAPEHXUMBI TEYeHU, a TaKXkKe COCYyIOB (20pThHI
¥ BOPOTHOM BEHBI), KPOBOCHAOXAIOIINX TeYeHb, 3aBUCAT OT
dasbl uccnenosanusi. B HatuBHyo a3y uccinenosanus ['LIP
BBISIBJISIJICSL KaK TUIIOJEHCHOE WJIM U30I€HCHOE 00pa3oBaHUe
(puc. 1a). ¥ 17 u3 19 manimeHTOB CTPYKTYpa HOBOOOPA30BaHUSI
ObL1a MPEUMYILIECTBEHHO HEOAHOPOAHOM 3a CUET HAJTUYUS THU-
TTOICHCHBIX YYaCTKOB HETIPaBUIBHOI (hOPMBI, COOTBETCTBYIO-
KX 30HAM HEKpo3a U KPOBOUBIUSIHUI. XapaKTepHbIMU
KT-mpuznakamu OYT medeHn B HaTUBHYIO (hasy SIBISUIMCH
JIOCTATOYHO YeTKHEe KOHTYPBHI M U30JCHCHOCTb TIEYEHOUHOM
napeHxuMbl (puc. 10). Y psina 60JabHBIX B CTPYKTYpe 00pa3o-
BaHUS HAOIIONAJICS LIEHTPAJIbHBINM pyOell B BUAE 30HbI IOHU-
JKEHHOI MJIOTHOCTUA B OCHOBHOM 3B€314aTOi (hOpPMBI.

[Mocne BBemeHWsT KOHTPACTHOTO BeIECTBA B apTepu-
anpHyl0 a3y ucciaenoBaHus oTMevanoch nosbieHue KT-
IJIOTHOCTU KakK 00pa3oBaHUI, TaK W TApPEHXUMBI TTEYeHU
1O CpaBHEHMIO C HaTWBHOU (a3oii (puc. 2a, 6). [Ipu sToM
CTeleHb MOBbIlIEHUs oTinyaiack B rpynnax ¢ ['LIP paznuy-
HOU CTereHM rucrosorndeckoil muddepenmposku u OYT
(Tabn. 1). HaubGosee BbicOKME 3HAY€HUs apTEpPUaTIbHOTO
npupocta KT-1tutoTHOCTH ycTaHOB/IeHB Hamu B TKaHU OYT,
TPEBBIIAIONINE aHAJIOTUYHbBIE TIOKA3aTeJId MMapeHXUMBI Tie-
yeHu B 3,6 pasa (p<0,01). CpenHue 3HaYeHMs] apTepHasb-

Horo mpupocta B TKaHu ['LIP Taxcke mpeBbllnanu mnokasa-
TeJW apTepUaIbHOTO MpPUpOCTa IMeueHu. boiiee BbICOKUMIA
aprepuanbHbiii ipupoct KT-mmoTHocTn 3aperncrpupoBaH
B TKaHu ymepeHHo auddepeHuupoBaHHoro I'LIP, rme on
OBLT BBIIIIE TTOKa3aTesieil BeicokoaudbepeHITMPOBaHHOTO Ba-
puaHTa Ha 55,8% u HuszkoauddepeHINPOBAHHOTO paka —
Ha 47,7%.

MakcumanpHble 3HayeHUs1 BeHO3Horo mnpupocra KT-
TJIOTHOCTH HAOJIONAIOTCS B HEMOPaKeHHON TapeHXNMe Tie-
yeHU. [1py 3TOM BEHO3HBIN TPUPOCT OOJIBIIIE APTEPUATEHOTO
B 3,4 paza (p<0,01). B o xe Bpems B Tkanu OYT oTcyTCTBYeT
noBeiiene KT-1tutoTHOCTM B BeHO3HYIO (ha3y wmccienosa-
Husl. [lonob6HOe 00yC/IOBIEHO TEM, UTO KPOBOCHAOXEHUE U,
COOTBETCTBEHHO, TIOCTYIUIEHNE KOHTPACTHOTO BEIIEeCTBA MPO-
HCXOIIUT UCKITIOUUTEIHHO TI0 BETBSIM TTEYeHOYHOU apTepuu.

CpenHue 3HauYeHMST BEHO3HOTO Tipupocta B TKaHu ['LIP
3HAUUTEIbHO BAapbUPYIOT B 3aBUCHUMOCTH OT CTETIEHU TH-
crosiornueckoit nuddepeHunpoBku omyxoau. Haubosnbiue
YPOBHU JIaHHOTO TIPUPOCTA YCTAHOBJIEHBI B HAOJIONEHMSIX
BbICOKOMM(DhEpeHITMPOBAHHOTO paKa, MPeBBIIIAIONINE COOT-
BETCTBYIOIIIME TTOKA3aTe/ I YMEPeHHO U Hu3KoauddepeHIm-
posanHoro BapuanTtoB ['LIP B 1,9 u 5,5 pa3 (p<0,01). Ho mipu
3TOM OH OCTaeTCsl HuXe BeHo3HOoTo npupocta KT-mmotHocT
napeHxXuMbl medeHn Ha 32,3%. Takke obpaiiaeT Ha cebst
BHUMaHWe, YTO B TKaHU BBICOKOAMGbGEPeHINPOBAHHOTO
T'LIP BeHO3HBIN MPUPOCT OOJIbIIIEe apTepraibHOro Ha 38,7%.
Hanpotus, B HaOMOAEHUSAX YMEPEHHO U HU3KoaudbepeH-
uupoBaHHoro '[P aprepuanbHbiil npupoct KT-rmuotHocTr
MpeBbIIAaeT BeHO3HBI B 2,1 m 4,2 pa3a, COOTBETCTBEHHO
(p<0,05).

Ta6mma 1. KommnbioTepHO-TOMOrpaduueckue mokasateiu aprepuaibHoro npupocta (All), BeHo3Horo npupocta (BI1) u crenenu Backynsipu-
sauuu (B) B Tkanu neyenu, OYT u 'LLP pa3Hoii ctenenun nuddepeHunposku (Mtm, en. H)

IToka3zarenn ITeuenn oyr TP
B p21 HA
All 18,9+2,8 68,917,9 31,0%5,2 48,317,1 32,7£7,5
BIT 63,5+6,7 0 43,0£13,8 23,1%7,8 7,8+3.9
B 82,4+6,9 68,917,9 74,0x10,7 71,4£9,3 40,5+5,6

Tpumeuanue. BJ1 — BoicokoauddepeHimpoBatHblii, Y1 — ymepeHHo nuddepeHunpoBantbiii, HI — Hu3koaudbepeHIMpoBaHHbII pak.
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Puc. 2. KomnbiotepHo-tomorpaduueckasi kKapruna ['LIP (a) u OYT (6) B apTepualibHyIo a3y rcciaeaoBaHusl.
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Puc. 3. KomnblotepHo-Tomorpaduyeckue rnokasaresiv CTereHn Bac-
Kynsipuzauuu TkaHu nedenu, OYT u I'LIP pa3Hoii crenenu nudde-
penumpoBku. [Tokazatenu OYT npunsts 3a 100%.
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Puc. 4. KonebaHusi apTepuanbHOro (KpacHblil 1IBET) U BEHO3HOIO
(cuHwii uBer) npupoctoB K OYT u I'LIP pasHoii ctenenu nuddepeH-
uupoBku 1o gaHHeiM KT.

PaccuntanHble HaMU cpenHMe ToKa3aTeln CTeTleHU Ba-
ckynsspuzanuu 1o naHHbeM KT mMeroT MakcuMaibHble 3Ha-
YeHUs B HETIOPaXeHHOU MapeHXUMe MeYeHU, a MUHUMAIb-
HBle — B Tpymme HuskonuddhepeHIIMPOBaHHOTO BapuaHTa
TP (puc. 3). [okazaTtenb cTerneHn BacKyJIsIpU3alluy TKaHU
BoeicokoauddeperuuposanHoro I'IP ke (Ha 10,1%) mo
CpaBHEHUIO C TlapeHxuMoil eyeHn. B tkanum OYT cremenn
BaCKyJISIpU3allid MEHBIIIE COOTBETCTBYIOIIUX 3HAYCHUIN He-
MMOPaXKEHHOW TMapeHXUMBbI TIEUeHU, BBICOKO-, U yYMEPEeHHO
nuddepenurposanHoro I'LIP u npeBblillaeT nokas3aream HU3-
konuddepenmposantoro (Ha 70,1%) BapuanTa I'TIP.

[lpy aHanM3e COOTHOIIEHWII apTepuaTbHOTO U BEHO3-
HOTO TIPUPOCTOB B (HOPMUPOBAHUM TTOKA3aTeNsl CTETEHU
BacKyJISIpU3allid BUIHO, YTO B HOPMAJIBHOW TKAaHW Iiede-
HU oHO cocTaBisieT 1:3,4. [lomoOHBIE 3HAYCHMSI B IICJIOM
COOTBETCTBYIOT JJAHHBIM JIUTEPATYypPhl, CBUAETEILCTBYIOIINM
0 TOM, YTO TIO0 BOPOTHOU BEHE B TEYEHb MOCTYIIAeT MOpsIIKa
70% ot ob1ero oobeMa MpUTeKaloieil KpoBU. DTO COCTaB-
sisger npuMepHo 1500 wr/muH, nan 20% OT cepaedyHOro BbI-
opoca. OcranbHbie 30% KpOBM MPUTEKAET MO MEYEHOUHOMN
apTepuu.

Hist Tkanm OYT, Kak MBI yXe YKa3bIBaJid, XapaKTepeH
TOJIBKO apTepuabHBIN MPUPOCT. B HaGMIOIEHUSIX BBHICOKO-
nuddepenmpoBanHoro I'IP cpenHue 3HaueHuWs1 apTepu-
aJTBbHOTO TIPUPOCTA MEHBIIIe BEHO3HOTO U cocTaBisIioT 41,9%
OT O0IIIeTo 3HAYEeHUST TIoKa3aTessT BacKysipuzauun. B Tkanu
yMepeHHO auddepeHIIMPOBaHHOTO BapuaHTa W OCOOEHHO
HuskoauddepenunpoBanHoro I'LIP npeobiagaer aprtepu-
aJTBHBIN TIPUPOCT, CPeTHUE 3HAYSHUST KOTOPOTO COCTAaBJISIOT,
COOTBETCTBEHHO, 67,6 1 80,7% oT 06I1IETO.

Bmecte ¢ TeM mpu aHanmM3e OTHENBHBIX HAOTIONEHUI
obOparraoT Ha cebsd BHUMaHWE WHIWBUAYAJTbHBIC Pa3Idust
3HAYEHUI apTepruaTbHOTO U BEHO3HOTO MPUPOCTOB K TKAHU
M3YYEeHHBIX HOBOOOpazoBaHuit (puc. 4). [lokazarenu apre-
puanbsHOro Tipupocta B TkaHu OYT Bapsupytor ot 33 en. H
1o 106 en. H. BeipaskeHHOCTh MTPUTOKOB KpoBu K I'LIP 3aBu-
CUT, KaK MBI YK€ YKa3bIBaJid, OT CTETIEHU TMCTOJOTUIECKOM
nuddepeHurposku. Haubonbliue KojaebaHus OTMeYaroTCs
B HaOMIONEHUSIX yMepeHHO anddepeHIIMpOBaHHOTO paka,
HauMeHbllure — npu HuskoauddepeHurposaHHoM ['LLP. T1o-
KazaTesl BEHO3HOTO TPUPOCTA B OOJIbINNEN CTETIEHW Bapbu-
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Puc. 5. Tucrosornueckre 1 UMMyHOTUCTOXMMUYeCKUe u3MeHeHus B TkaHu I'LIP (a, 6) u OVYT (B, ). a, B — oKpacka reMaToOKCUJIMHOM U 303U~
HOM, 0, I — akcnipeccusi CD34, uMMyHOIEPOKCHAa3HbIil MeTol; YB. a, 6 — x400, B, 1 — x100.

PYIOT B TKaHM BbICOKOIM(bGEpeHIMPOBAHHOTO paKa, B MCHb-
el — B HaOMoaeHUsIX Hu3KoaupdepeHumposanHoro ['LIP.

Xapakrepu3ysl THCTOJOTUYECKWE TIperapaThl orlepa-
IIMOHHOTO MaTepuaya, CJedyeT OTMETUTb, YTO CUHYCOUJIBI
B TICPHUOIYXOJIEBOM TKAaHU TEYEHM TOCTATOYHO YETKO BHI-
SIBJISTIOTCSI TIPU OKPacke TEeMaTOKCUJIMHOM U DS03WHOM.
B pesynwsrate MopdoMeTpuieckoro aHaiM3a CpemHue 3Ha-
YeHUs TTOKa3aTesiss CTeNEHM BacKyJSIpU3alluyd TapeHXUMBI
TeYeHU, XapaKTepU3YIOIIeT0 OTHOCUTETBHYIO TUIOMIANb CO-
Cy/lloB B TmoJie 3peHus, coctaBwin 8,2%. Ha mpemnaparax
TKaHu '[P, okpallleHHbIX TeéeMaTOKCUJIMHOM M 203UHOM,
BU3yaIM3allis COCYIOB 3HAYMTEbHO 3aTpymdHeHa (puc. Sa),
MO3TOMY WX BBIIBJICHHE TMPOBOIUIN MMMYHOTHCTOXUMM-
YeCKMM METOIOM C HCIoJIb3oBaHMeM aHTuTenl K CD34 —
MapKepy O2HAOTeTMaTbHBIX KJIeToK (puc. 56). Makcu-
MajibHbI  ypoBeHb (18,7%) cTemeHu BacKyjIsipu3alu
B TKaHU OITyXOJIM TP MOPGOMETPUIECKOM aHaJlM3e ycTa-
HoBjieH Hamu nipu BJI Bapuante. B Tkanu Y u HI I'LIP
IOKa3aTeJIn CTENIEHN BacKyJsipu3anuy Hoke Ha 33,7 141,2%,
COOTBETCTBEHHO.

Tlmomans mpocBeta cuHycounoB B TKanu OYI ompene-
JISUTM KaK Ha THCTOJOTMYECKUX (pUC. 5B), TaK U Ha MMMY-
HOTHUCTOXMMHWYECKMX TIperapartax (puc. 5r). B pesynbrare
YCTAHOBJICHO, YTO CTEIIeHb BACKYJISIpU3AllUU IIPU UMMYHOTH -
CTOXMMHUYECKOM BBISIBJIEHUM CUHYCOMIOB (8,5%) Bbllle Ta-

KOBOHM IPU OKpacKe reMaTOKCUJIMHOM U 303uHOM (4,2%).
B menom xapaktep pacripenenieHus TUCTOIOTHUECKUX (HOpM
M3YYEHHBIX HOBOOOpPA30BaHUII MO CTENEHU BACKYJsSIpU3a-
K (puc. 6) COOTBETCTBYET BBILICOMUCAHHBIM U3MEHEHUSM
MakCcUMaTbHBIX TIpupocToB KT-mmotHocTH.

Takum obGpa3zom, HauboJsiee BbICOKME MOKA3aTeln CTere-
HU Backynsgpusaiuu mo naHHeiM KT u mMopdonormueckoro
VCCITIeMOBAHMST YCTAHOBJIEHBI HAMU B TKaHU BbICOKommubde-
penuupoBanHoro I'LIP. Heckonbko HUKe ero 3HaueHust ObLIA
B [IEPUOITYXO0JICBOI MapeHxuMe rneyeHu. B atoii cBsa3u ciemyet
OTMETUTh, YTO, COTJIACHO TaHHBIM YU ¢ coaBT. [13], B yuacTKax
MeYyeHU, Mpuiexanmx K 3JJ0KaueCTBEHHOMY HOBOOOpa3oBa-
HUIO, OTMeYaeTCsT BhIpaXKeHHAs] aKTUBAIUSI TIPOTEHUTOPHBIX
SHIIOTEJUAIBHBIX KJIETOK U MIPOLIECCOB HEOAHTUOTEHE3A.

HaunGonee Hu3kue 3HaUeHUS CTENEHU BACKYJISpU3ALUUA
B HaOJIONEHUSX paka OTMedaluch Tpu HuskomudbdepeH-
mupoBanHoM ['1IP, mokaszatenmm ymepeHHO muddepeHIm-
POBAaHHOTO BapuaHTa 3aHUMAIA MPOMEXKYTOYHOE IMOJIOXKe-
Hue. BeposiTHO, TMOmOOHBIE M3MEHEHUsI CBUIETETBCTBYIOT
0 3aMe[UICHUU MPOLIECCOB HEOAHTMOreHe3a MpPU CHUXEHUU
CTENeHN TUCTOJOTUYECKOUW AnbdepeHIIUPOBKU U yBeJU-
YEHWU CTEMEeHM 3JI0KAYeCTBEHHOCTU omyxouu. [loaTrBepxk-
NEHUEeM TIO00HOTO CYXACHUS SIBISIIOTCS OTMEUYeHHBIE
HaM¥ TIpU MOPQOJIIOTUIECKOM WM3YUEeHUU YJaCTKU HEKpo3a
B TKaHU HU3KoauddepeHimpoBanHoro I'LIP.

()]
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Puc. 6. MopdomeTprdyeckre rmokasaTejid CTeleHu BacKyJ/Isipu3almmn
TkaHu rneyenn, OYT u T'UP pasHoii crereHu auddepeHInpoBKHU.
TMoka3zarenun OYT nipunsThi 3a 100%.

Crenenp Backynsipuzaiuu Tkanu OYTD mo manasim KT
MPEBBINIAET COOTBETCTBYIOIINE 3HAYCHUST yMEPEHHO U HU3KO-
nuddepenmposanHoro I'LIP, HO MeHbllIe, YeM TTpU BbICOKO-
nuddepeHITMPOBaHHOM pake, a TakKe B MapeHXUMe TIeueH!
0e3 BBISIBJIEHHOI marosiornu. Ha ocHoBaHuu MopdomeTpu-
YECKOTO aHajn3a T'MCTOJOTMYECKUX IMpEernapaToB MOKa3aTesib
Backynsspuzanuy Tkanu OY T nveeT MUHUMaTbHBIE 3HAUSHUST
no cpaBHeHuto ¢ I'LIP u neuyeHbto. Takoe HeCcOOTBETCTBUE
CBSI3aHO C TE€M, YTO Ha TMCTOJOTMYECKUX Mpernaparax Mo-
KaszaTesb BAaCKYJSIpU3allMU DPACCUMUTHIBAJICI HAa OCHOBAaHUU
MOpdOMETpUHU TOJILKO cuHycouaoB, a npu KT oueHuBaetcs
BCS IUIOLIAAb OOpa3oBaHUS, BKIIIOYAKOIIAS U CUHYCOWIBI,
U CETh MIPUHOCSIINX apTEPUIA.

TeM He MeHee MPUMEHEHUE METOAUMKU OOJIIOCHOTO KOH-
TpacTHoro ycwieHus npu nposeneHuu KT mossossier cpas-
HUTb JEHCUTOMETPUYECKHE MTOKA3ATEIN PA3JIUYHBIX OPTaHOB,
a TakKe MaToJIOrMYecKOro 00pa3oBaHUsl U OKPYXAIOIIUX €ro
TKaHE MO CTeNneHW HAKOIUIEHUS] KOHTPACTHOTO BEIlEeCTBA.
[TockoyibKy KOHTPACTHOE BELLECTBO MOCTYMNAET [0 KPOBEHOC-
HBIM COCYyJaM, TO opraHbl U oOpa3oBaHusi ¢ Oonbiieil KT-
IUTOTHOCTBIO CYUTAIOTCS TUIEPBACKYJISIPHBIMU, a C MEHbLIENH
TUTIOTHOCTBIO — TMIIOBACKYJISIPHBIMU.

B pesynbrare mpoBeJeHHOT0O HaMU CPABHUTEJIBHOTO aHa-
J13a ToMorpamm B aprepuaibHyo ¢dasy KT-uccienoBanus
YCTaHOBJIEHO 00Jiee BBIPaKEHHOE MOBBIIICHUE CPEAHEN TUIOT-
HocTH u3ydeHHbIX Habmonenuit OYT u '[P mo cpaBHeHuo
¢ oKpyXarolleil mapeHxumoil neyeHu. To ectb 0ba BUga HO-
BOOOpPa30BaHUI MOXHO TPaKTOBaTh KaK TUIIEPBACKYJISIPHbIC
110 apTepUATIbHBIM COCY/IaM.

CoracHO TaHHBIM JTUTEpaTypsl [ 14—16], runiepBacKyisp-
HBIMU HOBOOOPA30BaHUSIMU MEUYEHU TAKXKE SIBJISIIOTCS KaBep-
HO3Hasl TeMaHTMOMa, TePBUYHBI paK, a TAaKKe MeTacTa3bl
HEUPOSHIOKPUHHON KaplIMHOMBI, paka MOJIOYHOW U ILU-
TOBUJHOW XKeJIe3bl, MOYEUHO-KJIETOYHOTO paKa, MEJIaHOMBI.
K runosackyssipHbIM OTHOCSTCS TUM(MOMBI, METACTA3bl a/ie-
HOKapLUUHOMBI TOJICTOU KUIIIKU, JIETKOTO, MOJIOYHOW XeJe3bl,
IUTOCKOKJIETOYHOTO paka. [IprmeyaresibHO, YTO B OTAEIbHBIX
HaOJTIOICHUSX BACKY/ISIPHOCTh METACTa30B OTJIMYAETCS OT Ta-
KOBOW MEepBUYHBIX omyxosieii. Tak, nepBUYHbIE KapLIMHOUIbI
SIBJISIIOTCS] TUTTMYHO TUIMEPBACKYJISIPHBIMU, @ IPUMEPHO TPETh
WX METACTa30B BBINIAIAT TUIOBACKYJSPHBIMU B apTepUasib-
Hy1o da3zy uccienosanus [17].

OcHOBHBIM nuarHoctuiaeckuM kpurepuem ['L[P cunraet-
Cs yBEJIMYEHUE €T0 INIOTHOCTU U BUJ TUTIEPBACKYJISIPHOTO 00-
paszoBaHUs B apTepuasbHyo dasy uccienoBanus [18]. Bmecre
C TeM HEOOXOJMMO OTMETHUTh, UTO BBISBJISIEMOCTh KPOBEHOC-
HBIX COCYIOB, & COOTBETCTBEHHO, U BACKYJISIPHOCTb OITyXOJIU,
3aBUCUT OT ee pa3MepoB. Tak, mpu yJIbTPa3ByKOBOM UCCIIEI0-
BaHWU C BBEIEHNEM KOHTPACTHBIX ITPETapaToB TOBBIIIEHHOE
colepXKaHWe apTepUabHBIX COCYIOB YCTaHOBICHO B 97%
y3noB I'LIP pasmepom Gosee 3 cM, B 92% — B 00pa3oBaHUSIX

()]

nuametpoMm 2—3 cM, B 87 % — 1—-2 cm 1 B 67% — B ropaxe-
HUSX pa3MepoM MeHee 1 cum [19].

[loBbIllIeHNe UHTEHCUBHOCTU CUTHAJa B apTepUATbHYIO
dazy KT-uccnemoBaHusi M, COOTBETCTBEHHO, TUIIEPBACKY-
JsspHbIi By xapaktepHsl 1 st OYT neuenu [20]. [Mpu aTom
YYBCTBUTENHHOCTD U crieruduunocts KT-nmuarnoctuku OYT
IIOCTUTAIOT, COOTBETCTBEHHO, 83 11 92% [21].

B aT01i cBSI3U MOTIOTHUTENBHBIM AU GepeHIIMaTbHO- 1A~
THOCTUYECKUM KPUTEPUEM W3YyUeHHBIX 00pa3oBaHUIl SIBIISI-
eTCs, Ha Halll B3[JISII, aHAJIU3 apTepUabHOTO U BEHO3HOTO
npupoctoB KT-mioTHoCTH.

CornacHO TIOJy4YeHHBIM HaMU JTaHHBIM, CpefHee 3Haue-
HMe apTepuaibHoro npupocta KT-mmotHocty B Tkanu OYT
MpeBbLIIAET aHajIornuHble rmokasarenu I'LIP B 1,6—2,2 pa3a.
[Ipu 3TOM B BeHO3HYIO hazy WCCIIENOBAaHUS B HAOIONCHU-
sax OYT ycraHOBIEHO OTCYTCTBHE BeHO3HOTO Tipupocta KT-
iotHocTu. B Tkanu xe I'LIP oTMeyaeTcst BEHO3HBII PUPOCT
IJIOTHOCTH, YPOBEHb KOTOPOTO 3aBUCUT OT CTEMEHU THCTO-
snorudeckorn auddepeHmpoBku. Haubosnee BbIpakeHHBIN
MPUPOCT 3apeTMCTPUPOBAH HAMU TIPU BBICOKOAM(pdOEpeH -
pPOBaHHOM BapuaHTe, MUHUMAJIbHBIN — Tipu HU3KomubdepeH-
uurpoBaHHoM ['LIP. To ectp B ciydae mpupocta KT-1muiotHoCTH
ceeine 90 en.H B aprepuanbhyio da3y uccienoBaHus B TKAHU
04YaroBoro 0Opa3oBaHUsI TEYEHU B TIEPBYIO OYEPEe/lb CIIEIyeT
nmymatb 06 OYT. 3HaueHust apTepuaibHOTO TIPUPOCTA MEHBIIIe
30 en.H cBunmerensctBytoT o I'LIP.

Crenyer TakXe TOTYePKHYTh, 4YTO CpEeIHUE 3Hade-
HUST BEHO3HOTO Tpupocta B TKaHu [LIP MeHbIe TakoBoro
B OKpYXalolleil mapeHxuMe MeYeHH, YTO TaKKe MOXET OBITh
WCTIONB30BaHO st nuddepeHInaTbHOM TMaTHOCTUKH.

BruisiBieHHBIE M3MEHEHMsI apTepuaTbHOTO U BEHO3HOTO
npupoctoB KT-TI0THOCTH OTpaXkaroT B ONpeneIeHHOU Mepe
OCOOEHHOCTM aHTUOAPXUTEKTOHUKN W3YYeHHBIX HOBOOOpa-
3oBaHuil. CorJlacHO JaHHBIM JIUTEPaTypsl [22, 23], mporpec-
cupoBanue [P compoBoxkmaeTcss yMeHbBIIEHHEM KOJIUIe-
CTBa TIOPTAJTLHBIX TPAKTOB ¥ 00pa30BaHMEM TaK Ha3bIBAEMBIX
HEeTapHBIX apTepuil, MEepexomsIInX B CUHYCOUIOMOMOOHbBIE
npoctpaHcTBa. MIMEHHO 3T HOBOOOpPa30BaHHBIE COCYIHI,
110 MHEHUIO HEKOTOPBIX aBTOPOB [24], W BBHISBISIOTCS TIPU
BBEJICHUY KOHTPACTHBIX TIPEIIapaToB BO BpeMsI YJIBTPa3ByKO-
Boro u KT-uccinenoBanuii. [1pu aTom B obsnacts I'LIP mocty-
aeT MPaKTUIECKU TOJIBKO apTepraibHas KPOBb B OTIMUUE OT
TBOMHOTO (apTepUaTbHOTO U MTOPTAIIBHOTO) KPOBOCHAOKEHUS
HeTIOpakeHHOU TTapeHXMMBI TIeUeHM.

Tkanp OVYI, HampoTuB, W3HAYATBHO KPOBOCHAOXKAETCS
TOJTBKO TIO BETBSIM TIEUEHOUHOU apTepuu, TIPOXOMISIINX B IIeH-
TPIbHOM PYyOlLle M B OTXOISIIMX OT HEro (PUOPO3HBIX CemnTax.
B cBs131 ¢ 9TM TIpU TOTTTIEPOBCKOM MCCIIEIOBAHUN MOKET Ha-
OITIONaTHCS BeCchbMa crielinbuIHas KapThHa 09aroBoro o0pa3zoBa-
HUSI C HAJTMYMEM COCYIOB, HATIOMIHAIOIIIMX CITUIIBI B KoJiece [25].

3akinouenue

Taxkum obpaszom, nposeaeHue KT ¢ 60110CHBIM KOHTpACT-
HBIM YCWICHUEM IO3BOJISIET U3YyYUTh OCOOEHHOCTU KPOBO-
CHaOXEeHMSI 0YaroBblXx 00Pa30BaAHUIA MEYEHU U YACTO TOJIBKO
MO JaHHBIM 3TOTO MCCJEAOBAHUS PELIUTh BOMPOC O KOH-
KpEeTHOI MOP(hOI0rn4ecKoil CTpyKType HOBOOOpa30BaHUS —
[P umu OYT neuenu. B kavecTBe HOMIONHUTETHHOTO MU-
(epeHINATBHO-IMATHOCTUYECKOTO MTPU3HAKA PEKOMEHIYeT-
cs ompejesieHue MPUpoCTa MJIOTHOCTU TKAaHU OOpa30BaHUS
B apTepuajbHyl0 (a3y KOMIBIOTEPHO-TOMOTpapruuecKoro
uccieoBaHUKM. MakcUMallbHble 3HAUEHUSI CTETEHU BaCKY-
agpuszaiud no JaHHbIM KT ¥ MMMyHOTHCTOXMMMYECKOTO
HCCJICIOBAHUS YCTAHOBJIEHBI B TKAHU BbICOKOAUGDGhEpeHILIM-
poBaHHoro I'LIP.
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