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AHHOTAOUMS

Munounarmn senensiit (indocyanine green, ICG) — upaHUHOBBIN KpacuTens, MCMONb3yeMbIi Npu hryopecueHTHOM xpomockonuu. [Jaw-
HOE KOHTPACTHOE BELLECTBO MCMOMb3YETCA BO MHOMMX HAMPABAEHUAX XMPYPTUM, B TOM YUCTIE NPU AUATHOCTUKE W NIEYEHUM PAKA KENYaKO.
o naHHBIM MUPOBOI IUTEPATYPbI, AN OKPALLMBAHUS MHTEPECYIOLLMX CTPYKTYP MOTYT MPUMEHSITLCS HECKOMbKO meToank seaeHus |CG:
CUCTEMHO (BHYTPUBEHHO) M NOKANEHO (B NOACAM3UCTYIO 1 NoaceposHyto obonouku xenyaka). Mpumenerne ICG/NIR-dnyopecueHTHOM
BM3YQNU3AUMM ABAAETCA AOCTATOUHO NEPCNEKTUBHOM METOAUKOM, KOTOPAS CoYeTaeT B cebe HMU3KYIO TOKCUUYHOCTb, GE30MACHOCTb U NPO-
CTOTY MCMONB30BAHUSA, O TAKXE HU3KYIO CTOMMOCTb. OHQ MOXET NOMOYbL B OBHAPYXEHUM TMMbOY3NOB M ONPEeaeneHmm TMHUU PE3EKLMH,
CHW3UTH 4ACTOTY ONEPALMOHHbIX OCTIOKHEHWI BCIEACTBAE OAEKBATHON OLEHKW KDOBOCHABXEHMS PEMHOHTA B XOAE PEKOHCTPYKTUBHOTO
3TANA, COKPATUTL BPEMS OMEPATUBHOIO BMELLATENLCTBA 61arogaps yyyleHmio KaYeCTea BM3yanmM3aummn aHatomuueckux crpyktyp. Op-
HAKO HOKOMEHHBI onbIT 1cnonb3osarus |CG (NoXHOOTPULATENbHEIE PE3YLTATH B CUITY POSIIMYHBIX MPUYKH, OTCYTCTBME CPOBHUTENBHOI
OUEHKM B PAAMYHBIX NONYNALUMAX MOLUMEHTOB) CBUAETENLCTBYET O HEOOXOAMMOCTH AAALHENLUX UCCNENOBAHMA B OBNACTM NPUMEHEHMS
AQHHOTO KOHTPACTHOTO BELLECTBA.

KnioueBblie croBa: pak xenyaka, MHOOUMAHWH 3eeHblit, GryopecueHTHAs nMmMborpadus, TMMOOAAEHIKTOMUS, TACTP3KTOMMS.

Abstract

Indocyanine green is a cyanine dye which is frequently used in fluorescence chromoscopy. This contrast agent is used in many areas
of surgery, including diagnostics and treatment of gastric cancer. By the world literature, there are several techniques which can be used
for staining target anatomical structures with indocyanine green injections. It may be systemic (infravenous) injections or local ones into
submucosal and subserosal layers of the stomach wall. ICG/NIR fluorescence imaging is a rather promising modality that combines
low toxicity, safety; it is not expensive and easy to handle. It can help to detect sentinel lymph nodes and to mark the resection line what
may reduce surgical complications due to adequate assessment of blood supply in stomach remnants during the reconstructive stage. It
also helps to reduce surgical time due to better visualization of anatomical structures. However, the obtained experience in indocyanine
green application (false-negative results due to various reasons, lack of comparative assessment in different patient populations) spurs

to continue further research to assess pros and cons of this contrast agent.
Key words: gastric cancer, indocyanine green, fluorescent lymphography, lymphoadenectomy, gastrectomy.
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Muponyanns senensuii (indocyanine green, ICG) — yaHNHOBBII
KPacuTe/b, UCTIONb3YeMblil Tpy GIIyopecLieHTHO XPOMOCKOIM.
JlaHHas TeXHO/IOTHUS OCHOBAaHA Ha CBOJICTBE MOJIEKYI (yopec-
IIEHTHOTO KOHTpacTHOro Bemiectsa (0,5%-ubrit pactBop ICG) mo-
IJIOLIATh USTy4YeHNe (GIyOpeCLeHTHOTO OCBETUTENA C ONVDKHIM
nHppakpacHeIM (NIR)-qyBcTBUTENIBHBIM JieTeKTOpOM. CIeKTp
norontenus u payopecteniyn ICG Haxogutcs B OMDKHEN MH-
¢dpaxpacroit obmactu (NIR) u nornomaer usnydeHne JIMHOMN
BosHbI 0T 600 10 900 HM.

ICG 6b11 paspaboTan 1950-x rr. B maboparopuu Kodak n nc-
TONMb30BasCA B KadecTBe hoTokpacutend [1]. B 1956 . Yipasnenue
110 CAHUTAPHOMY HafI30Py 32 KaueCTBOM MUIIEBLIX IPOYKTOB
u MenmkamentoB (FDA) ogo6puso npumenenvie ICG B knHmye-
CKOI1 M MICCTIef{0BATENbCKOI IIPAKTIUKE [2], TOCTEe Yero HaYamoch ero
JCTIONb30BaHNE B PA3/IMUIHBIX O0TACTAX MeAMLIMHEL Y>ke B 1960-X IT.
IperapaT ObUT IPUMEHEH /s OLlEHKM [eYeHOUYHOTO KPOBOTO-
Ka U CeplevHoro BpiOpoca mpu mopokax passutus. B 1970-e rr.

ICG akTMBHO IpNUMeHSIN B 0TaTbMOIOTUN IS OLIEHKI KPO-
BOOOpaIeHNs COCYRUCTOI 0O0IOUKY T71a3 U MpM aHTHOTpaduu
nepudepudeckux cocyzos [2, 3]. B 2000-e rr., Korja Ha4anoCh
OypHoe passurtie nudposix Texxonornit, [CG mo-nosomy obpern
TIONTY/IIPHOCTD Y HAYA/INICh COBPEMEHHBIE MCCTIETOBAHIIA, HATIPaB-
JICHHBIE Ha OLIeHKY BO3MOXXHOCTY U LIeJIecO00pasHOCTH IIpyMe-
HeHs JaHHOTO KPacuTeNs B TedeOHO-IMarHOCTUYECKX esX.
B Hacrosiee BpeMs IIPaKTUYECKU BO BCEX 0ONMACTAX XUPYPrun
TIpeJIIPMHUMAIOTCA TIONBITKY MCHonb3oBanKA TexHonornu ICG.
K ocHOBHBIM 06/1acTAM, B KOTOPBIX aKTHBHO mpyMeHseTca ICG,
OTHOCAT CTIefyIoLIIe:
= HeMpOXMPYPINA — /I MHTPAOIIEPAIVIOHHOM OLieHKY BHYTpIde-
PETHOro KpOBOOOpalLeHNsT;
= COCYAVCTAs XMPYPIHA — L MHTPAOTIEPALIIOHHOI OLIEHKI IIPOXO-
IMMOCTM TPAHCITAHTATa, IMATHOCTUKM OKK/TIO3MOHHBIX 3a007IeBa-
HUII ITepyepyuuecKyiX apTepuit, B IPOrHO3UPOBAHM 3AXKIBICHIA
PaH II0C/Te aMITy TALIWM 1 JIs1 OLieHKM KpoBoobpatenus [1];
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= abnoMMHa/IbHAsA XMPYPIUA — [/ OLIEHKN Mep(y3un aHACTOMO30B

IpY IPOBELIEHNN Pe3eKIVIOHHDIX BMeIIaTe/IbCTB, OLIeHKH ajleK-

BAaTHOTO KPOBOCHA(KEHVIA XKETYILOYHOTO CTeO/Is IIPI Pe3eKINu

HM1EBOA/930(DarsKTOMMIL;
= TeraToOWIMapHas XUPYPIUs — IPH BU3YaTU3aIIUIL JKeMIeBBIBOTS-

IIVX ITy el TP OTIepAIMAX Ha OpraHaX IeraroOuInapHol 30HbI

HapsAJly ¢ MHTpaoIlepal[YIOHHOI XO/TaHT1Orpadueit;
= OHKOXVPYPIA — OIpefieNieHrie CTOPO>KeBOr0 MUMMQOY3/Ia Ipy paKe

MOJIOYHOW XKeJle3bl, ONTYXO/IAX PEIPONYKTUBHOI CUCTEMBI, KOXKI

VI MATKVX TKaHeil, a TAKKe TapreTHad 1asepHas GoToTeparnis npu

paxe LIEKN MaTKU, OIlyXOJISIX TO/IOBI 1 1uieut [2];
= PEKOHCTPYKTUBHAS XUPYPIUA — VI OLEHKM KUSHECTIOCOOHOCTH

KOXXHBIX JIOCKYTOB TP TIOMOLLY JTa3epHOit aHrnorpadum [4];
= TOpaKajbHad XUPYPIMA — TP XWIOTOpAaKce, TOBPEXIEHNN

TPY/IHOTO IIPOTOKA, [YIA OIpefieneHus o0macTy fedekTa CTeHKM

npoToka [5, 6].

IIpenmymecrsamu ICG nepes ipyruMu KpacUTeNAMMI ABIAKTCA:
He3HAUNTe/TbHAA TOKCUYHOCTD, OTCYTCTBIE PA/[IOAKTHBHOCTH, HU3-
Kas CTOMMOCTb, BO3MOYKHOCTD 6€30IaCHOT0 BBEJICHISA Kak B CHICTEM-
HBIIT KPOBOTOK, TaK M 9HJJOCKOIIIYECKI, BO3MOKHOCTD CBSISbIBAHILS
¢ 6enkamu (P-anommonporerHamy B) 6e3 naMeHeHNS MX MOJIEKY-
JIAPHOJ CTPYKTYPBI, a TAKoKe B3aMMOJeICTBIE ¢ Makpodaramu Ha
ypoBHe MMpaTUIeCKIX y3/I0B [7].

Metonsl BBegenna ICG

B MypoBoit uTEpaType ONMCHIBAIOT HECKOIBKO METOZIOB MHTpPa-
OIePAIMOHHOI BU3yaNnN3alMy aparacTpaabHbIX AaHATOMIYECKMX
CTpyKTyp (MQaTIYecKyX MIPOTOKOB, Y3710B M KPOBEHOCHBIX CO-
cyznos) ¢ momomibio ICG B 3aBUCHMOCTH OT IIe/N MICCIIeJOBaHNA.
ITo gaHHBIM 3apyOeXHBIX ABTOPOB, HANOO/IEe PACIIPOCTPAHEHHBIM
MeTOZIOM BU3Ya/TU3AIMM CTOPOKEBOTO TMMQOY3/Ia U APYTUX Hapa-
racTpalbHbIX TMM(OY3/IOB ABIAETCA SHAOCKONNYECKAS HHBEKIINA
ICG B noficnu3ucTyio 060M0YKY BOKPYT OIYXO/N C TIOMOIIBIO
IYHKIVOHHOJ UIJIBI (B YeTBIpEX-IIATY TOUKAX) C IOCTeRYIoelt
OLICHKOI1 paCIIpOCTPaHEeHMA MpenapaTa myTeM (QIyopecLeHTHOM
nmum¢orpadun [8-13]. OkparunBaHue naparacTpaabHbIX TMM(aTH-
4eCKIX TPOTOKOB U Y37I0B TAKXKe MOXeT IPOBOUTHCA Ty TeM UHD-
exiyn ICG B cyOceposHBlIt C/1011 IO 6OIBIION U MajIol KpUBU3HE
xenynka [14]. [Topcnmsucroe Beegene ICG, o sannsiv C. Tanaka
U COABT., TAK)Ke MOXXET IPUMEHAThCSA [/ BU3yaTU3aLuu 1 OIpe-
Jie/IeH sl JINHUM Pe3eKLMH IIPY HeOOJbIINX OITyXO/AX. ABTOpaMu
OIICaHa METORNKA, OTIIMYAIIAACS OT YKa3aHHON BBbIIIe: MHDBEKIINA
KOHTPACTa NPOU3BOM/IACH B OJIHOJN TOYKE Ha 1 CM IIPOKCUMA/IbHEE
UM JUCTa/IbHee KpaeB OMyXOM B 3aBMCUMOCTH OT TOTO, KaKOi
Kpat pesexuny Tpe6oBan yrounenus [15]. M. Kim u coasT. mpo-
U3BOVIN BHYTpUBeHHOE BBeflenye ICG mocne nepeBA3Ky NpaBoit
JKETYJ04YHO-Ca/IbHUKOBOIL BEHBI C 1I€/IbI0 MHTPAOIEPALVIOHHON
BU3yann3aLuy NHPPanuIOpuIeckoit 1 F006aBOUHbIX apTepumit [16].
AHanus MUPOBOIT MUTEPATYpPhl OKA3aJI, YTO B 3aBUCHMOCTH OT
MHTEPECYOLNX CTPYKTYP XUPYPIU MOTYT MIPUMEHATDH KaX/YI0
OTHE/IBHO B3ATYIO MEeTOAMKY. [l/Is1 OKpalIMBaHus TNMMQPATIIECKIX
IIPOTOKOB, MM(aTIYECKIIX y3/I0B, 4 TAKXKe CAMOIT OITYXO/H CTIefyeT
BBOZNTH [CG BOKPYT OIyXO/H B HOZICM3NUCTYIO 000NOUKY Xemy/iKa,
a BHYTPUBEHHOE BBeJleH)e KOHTPACTa HY>HO MCIONb30BATD /1
BU3Yanu3aluy KpOBEHOCHBIX COCYHOB.

Ponp ICG -TexHOMOrMM NPY ZUATHOCTUKE

M Ie4eHNM paKa KemyaKa

ICG - yHmBepcambHOE KOHTPACTHOE BEleCTBO, KOTOPOE, 110
JaHHBIM MMIPOBOJ JIMTEPATYPBI, MOXKHO IPUMEHATb BO MHOTUX
00macTaX XMpypruu, B TOM 4UCTIe TIPU JTedeHnu paka xenyaka (PXK).
PXX sIB/IseTCSst ONHIMM 13 CaMBIX PacIpOCTPaHEHHbIX OHKOJIOTIYe-
ckux 3abonesannit B Poccun u Mupe. TTockonbKy XMpyprudeckue

MeTOf|bl JIeUEeHN I COXPAHSIOT K/II0UEBYIO POJIb B JIEYEHVIM PAHHETrO
¥ MECTHO-PACIIpoCcTpaneHHOro PXK, pumeHeHMe 1 pa3BUTIE TEXHO-
JIOTWii (ITyOpeCLieHTHOI BU3yaIy3aluy B O/IDKHEM MHPPaKpacCHOM
nuamnasone (ICG/NIR) pu aunarsoctuxe n nedenvin PXK sBistiorcs
HepCHeKTUBHBIM HallpaB/ieHeM HayYHO-TIPAKTNYECKOTO ITOUCKA.
OpHaKo MHOTYIE aCIIeKTHI MX IPUMEHEeHM s, TaKie KaK OITIMA/IbHOe
BpeMs 1 cIocob BBefleHNs IIpenapaTa, KoIMuecTBO IIpenapara, orpa-
HIYeHI A MeTofia (pacrpocTpaHe s KpacuTeLa npy mMdorpadum
¥ T.Ji.), OCTAIOTCSI HETOCTATOUHO U3YUeHHBIMIL I TPEOYIOT IPOBefie-
HJIA [la/IbHEIIVX UCCIeOBAHMIT /I CTAaHAAPTU3ALMI METOIVIKY
1 YBEIMYEHMS ee UyBCTBUTEILHOCTY 1 cerdmanocty mpu PIK.

BoIsBIeHME CTOPOKeBOT0 TNMQATIIECKOTO y37Ia

B HacToslIIee BpeMst BeLyTCA AUCKYCCUM TI0 TTOBORY Heo0Xo-
IMMOCTH BBIIIO/IHEHNS GUOIICHM CTOPOXXeBOro nuMQoysia mpu
panneM P)K. CroposkeBoii muMQatiaecKuit y3er sSBiseTcs IepBbIM
M K/I0YeBBIM PYOEXOM Ha ITyTH MMM(QpOTeHHOTO MeTacTasnpo-
BaHug PJK, a ero oljeHKa, 1o JAHHBIM TUTEPATYPHI, I03BONAET
BbIOpaTh ONTUMAbHYIO CTPATEINIO IeYeHNA MCXONS 13 HaIMUMA
WII OTCYTCTBIS B HEM OIyXOJIeBBIX K/IeTOK. CTOUT OTMETUTD, 4TO
PV PEeBM3NUM OIIePALVIOHHOTO IO/ 6e3 IPMMeHeHNs CIIeab-
HBIX TEXHOIOTMI BU3yaMM3aLuy MACHTU(UKALNA CTOPOXKEBOTO
nuMQoysTa MOKeT OBITh 3HAYUTETBHO 3aTPy/HEHa, 0COOEHHO
TIPY BUCLIEPAIbHOM OXXUPEHNY U 0COOCHHOCTSX aHATOMMY TUM-
(baTmueckoll CUCTEMB], II03TOMY IIpUMEHEHNe TOIOTHUTEIbHBIX
MeTOJ0B BU3Ya/IM3allMI MOBBIIIAET TOYHOCTD AUarHoCTUKM. Co-
CTOSHNE CTOPOXEBOT0 TMMQOY37Ia MOXKET OTPaXkaTb COCTOAHME
OCTAJIbHBIX pernoHapHbIX 1uMdoysos [17]. N. Takahashi u coasr.
B IIPOCIEKTVIBHOM MHOTOLICHTPOBOM UCCIeIOBAaHUY HOKa3a/In
9 PeKTUBHOCTD OMOICUI CTOPOXKEBOro y3/1a Ipy panHeM POK
C MICTIONIb30BaHMEM HaBUTAIMOHHOM Xypypruu. [lonsa o6Hapyxe-
Hust numarnyeckoro 6acceitta ¢ momomipio ICG coctasua 80%
(35/44), a B coueranuu ¢ NIR gocturma 100% (44/44). Tounoctp
BBLABJICHVIA MeTacTaTu4eckoro mMeoysa — 100% (7/7) mpu mc-
nonb3oBanmu NIR, ¢ yueToM conocTtasneHns ¢ MOphonornieckum
MCCIIelOBaHMEM JIOKHOOTPHUIATENIbHBIX Pe3yIbTaTOB He OBIIO.
ITpu Bu3yambHOII oLeHKe TMQOY3IOB 6e3 mpuMeHeHus Gryopec-
LIEHTHBIX TeXHOJIOT I IIOTYYeH JIOKHOOTPULIATE/IbHBIIL pe3y/bTaT
B ueTbIpex cmydasx [11]. B uccneposannu A.M. Kapadyna i coasr.
c nomo1bio ICG/NIR-TexHOMOr NI CUTHALHBIN TUMQaTIdecKui
y3er 6611 06HapyxKeH y 73 (84.9%) 13 86 6onmpHbIx PXK. ITpn aTom
13 14 manmeHToB ¢ MOPQOIOTUYECKY IIONTBEPXKACHHBIMU MeTa-
CTa3aMU B ITaparacTpaibHble TMMQOY3/Ibl METACTa3 B CTOPOXKe-
BoM mumdoysne Obu1 onperienet y 11 (78.8%). CTOMT OTMETUTD,
4TO B [IBYX C/Ty4asAxX MeTacTa3bl B PErMOHAPHBIX MMMQOY3/Iax He
ObLIV BU3ya/IM3UPOBAHbI IIPY OCMOTPE B PEXKIIMe OIVDKHEro MH-
(bpakpacHOro yana3oHa, YT0 MOXKeT 00 bACHATLCA HapyIleHeM
MuM(pOOTTOKA M3-32 HATIMUIS OMyXONEBBIX 9MOOMOB B ImMaTIIe-
CKIIX TTPOTOKAX, TIPEMATCTBYIOUX PACIIPOCTPAHEHNIO KPACUTEIIA.
B opHOM cry4ae ObUI IOy 4eH JIOKHOOTPULIATe/IbHbII pe3y/IbTar.
YyBCTBUTEBHOCTh MeTOAA cocTaBmna 78.8% [17]. Meraananus,
nposefeHHblt Y. Huang u coaBT., OKasal mpenmyiecTsa 1c-
nonb3oanya ICG 1 MeTofja IBOHOTO TpacCHpOBaHUA (pafuo-
kosuroupusiii Tpeiicep (RI) + curmit kpacurens (BD)/mnponmanny
senenslit (ICG)) it oOHapy>KeHMs CUTHaNIbHOTO IUMQOY3Ia.
B cBA3M ¢ BBICOKOII CTOMMOCTBIO ¥ GMOTIOTMYECKOI! OTIACHOCTHIO
PafIOAKTMBHBIX BEI|eCTB IIPU UCIIONL30BAHNI METO/A ABOIHOI
TPAaCCUPOBKY, BBIIIONHEHNE OVOICHI CTOPOXKeBOTO JnM(pOyana
¢ momouipio ICG sBIsIeTCst MeTOROM BbIOOpa LI Xupypros [18].
Takum 06pa3oM, JaHHbIE UCCTIENOBAHMNIT IOKa3bIBAIOT, YTO VC-
nonb3oBanye ICG MoXeT OMOYb XUPYPraM Ipu 0OHaAPY>KeHUN
CTOpOXeBOro MM(OYsna /I OIpefieNe s afeKBaTHOro o6beMa
nMQazieHIKTOMUM.
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IIpumenenne ICG npu onpenenennu o6bemMa

muMdageHIKTOMUN

OpHMM 13 KTI0YeBBIX (PaKTOPOB, ONpeNe/ ALK 9P PeKTHBHOCTD
XUPYPIIYeCKIX BMEIIATeTIbCTB B OHKO/IOT Y, IBIAETCS afieKBaTHAsA
mumbazienskToMA. ITpy onepaTMBHOM BMeIATeNbCTBE 110 TIOBOZY
PXX wane Bcero nposopurces mmdonyccekims B 06beme D2, ompe-
JIeTISTIOIas OHKOJIOTITYECKYIe Pe3y/IbTaThl, HO PEICTaB/LAIONAs TeX-
HI4ecKie TPYTHOCTH /L1 HauyHaonpx xupypros. Q. Chen u coasr.
IPOBeNM PaHOMU3NPOBAHHOE UCCIIeloBaHNe, CPABHMB 3 dek-
TUBHOCTb 1 Ge3omacHocTb D2-nmmdazieHSKTOMIN B IBYX TPYIIITAX
HAIMEeHTOB. B opjHoit rpymme muM$aaeH9KTOMIIO IPOBOJIIN TIOT
kouTporneM ICG, B ipyroit — 6e3 HaBUTALVIOHHBIX TeXHOMOTUIL. B pe-
3yJIbTaTe MCCTIEHOBaHMs ObUIO BBIACHEHO, 4TO UcTionb3oBanue ICG
yBemruuBaet apdextrBHOCTb MMonuccexkuyn (50.5 [15.9] mpo-
1B 42.0 [10] m1Moy310B) Oes MOBBILIEHNS PHCKA OCTIOXKHEeHMIT [8].
G.L. Baiocchi 1 coasr. onennBaim apdexruBHOCT ICG mpu racTpak-
TOMIHA C DZ—HMM(l)aHeHBKTOMI/Ieﬁ ITyTeM MOAICTIM3UCTOrO /TN ITOfiCe-
posHoro BefieHns ICG 3a 12 gaco fio oneparyiy. BceM manuentam
ObI/Ia BBIIIO/THEHA CTAHJAPTHAS MMM(aJIeHSKTOMIUS, TIOCTIe KOTOPOI
IONONTHUTENLHO Mccekam octasumecst ICG+-mmdoysner. Kax-
JIbIVT Y7 /IeHHBLIT TMM(OY3el pericTpUpoBai 1 Kaccu(uumpoBai
kak ICG+ mwmm ICG- (oLeHKa IpOMU3BOAMIACH KaK in Vivo, Tak U in
vitro). Bcero 6b110 yraneHo 417 mimdaTudecKux y3noB (B cpefiHeM
37.9 mumoysnoB y oHOro HatmenTa), 336 u3 Hux 6summ ICG+, cpeau
KOTOPBIX 54 ObUIV MOP(OMIOTITIeCKI OATBEP>KACHBI KAK METacTaT-
geckyie. ITpu atom B ocrabmyxca 282 ICG-mmMdoysmax MeTacTa3os
He 06Hapy X1 Takoke B IBYX CTydasx ObUIN yHa/IeHb! THMQOY3IIBI,
He BXOJiAIIMe B 007acTb fuccexiym D2, kotopsie 0bum ICG+ (omyu
U3 HIIX OKasasicst MeTactatndecknm) [19]. B pse pabot cooburaercs
06 rcionpsosannyt ICG Bo Bpems pOOOTIYECKIX BMEIIATe/IbCTB IO
nosopy PK. Tak, o aHHbIM 1ccnefioBanns A. Romanzi u coasr.,
dbnyopecrentaas miMdorpadua mog korrponem ICG MoxeT HOMOYb
B BBITTO/THEHMH 6071ee TOUHOI TMMQOMCCEKIINN TPY POOOTIIECKOT
CyOTOTa/IbHOI pe3eKUM XKeTyaKa, JOCTOBEPHO YBeIM4MBaIOIelt
4MCIIO yfaneHHbIX mMpoysnos (40 (13-58) npotus 24 (14-39)).
Opnaxko B rpyme nanyesTos ¢ ICG nabmoganack 60/bIas mpofon-
KUTENbHOCTD omeparyn (311 (255-425) mpotus 294 MunyT (225-390))
[20]. B mpyroit cTaTbe CpaBHMBA/IM Pe3y/IbTAaThI TUM(OAMCCEKIII
B Ipynne nanyuentos ¢ ucnonbzosanueM ICG/NIR-rexnonormit
1 6e3 Hero. CpefiHee UMCIIO YiaeHHBIX MM(OY3/IOB OBIIO BbIIIE
B ICG-rpynne, yeM B koHTpO/bHOI (50.8 mpoTus 40.1, p=0.03).
B rpymme ICG y 23 manmeHToOB IOATBEPAVICH METACTA3bI B /IMM-
¢oysmax. To4HOCTD, TYBCTBUTENBHOCTD ¥ CTIENUPUIHOCTD (Iryo-
pectennuy ICG 11 MeTacTaTH4eCKMX MMMQOY3NOB COCTABUIN
62.2,52.6 163.0% cooTBeTCTBEHHO [21]. CX0XK1e pe3ynbTaThl HOy-
yensl B uccnenoBauuu 1.G. Kwon 1 coast. [22].

[To maHHBIM APYTOTO MCCIEROBaHMsA, IpoBegeHHoro S. Park
1 c0aBT., [CG/NIR-TexHOMOrMu MO3BONAIOT IIPOBOANTH Honee He3-
OmacHyo MMMbafIeHIKTOMMIO MHQPAIIOPUIECKIX TUMOY3/I0B
C HEKOTOPBIM TIPEMMYIECTBOM BO BPEMEHM MPJ AMCCEKIINY JIMM-
(atiyeckux y3nos gaHHoI rpymmsl (13.05+5.77 npoTus 18.68+7.92
MuHYTBL, p=0.001). ITpu sToM ncnonb3osanne ICG He okas3bIBaeT
CYIIeCTBEHHOTO B/IVAHNMSA Ha KOIMYECTBO Y/iaAeMbIX TUM(OY3/I0B
II0 CPAaBHEHWIO C KOHTPOJIBHOM IPYIIIIO [9].

PasBuTIe COBpEMEHHBIX KOMOMHAIINII XVMIIOIPENapaToB I103BO/I-
JI0 3HAYUTE/IBHO PACIIMPUTD 00/1aCTb IPIMEHEHV HeOaIbIOBAHTHON
XMMMOTEPATINI IIPU MeCTHO-pactpocTpanenHoM PIK. Benencraue
3TOTO XMPYPruuecKye BMENaTeIbCTBa CTa/IN 3a4aCTYIO BBITIOMHATHCA
B YC/IOBISIX M3MEHEHHOM (Ha (poHe epeHeceHHOT0 TeKapCTBEHHOTO
JIeYeHVIST) aHATOMVY IIepUracTpasIbHOI 06/1acTH, 4TO B MI3BECTHOIL
Mepe YCIOXKHIIO BBITIONHEHYe TMM(ageHIKTOMIN. Pe3ybraTsl MHO-
TOLIEHTPOBOTO ICCIENIOBaHNA, TIpoBefieHHoro Ze-Ning Huang n coasr,
II0KA3bIBAIOT, uTo npyMeHeHne ICG Bo BpeMs /IaniapoCKOIMYecKoi

racTpakromuy 11o nosopy PIK mocie HeoabI0BaHTHOI XMMMOTepa-
MV MOXKET CIIOCOOCTBOBATD YBEMMUEHNUIO KO/IUECTBA Y/a/IseMbIX
mm¢poysos (40.8+13.7 nporus 31.8+13.5, p<0.001), CHIDKEHMIO
o6pema kposoroTepy (45.6+19.1 porus 89.6+89.3 mi, p<0.001),
a TaxoKe yMeHbIIIeHNIO KOMYeCTBa TTOBPeXX/IaeMbIX B XO7ie AUCCEKIUN
mmdoysnos. ITpn atom ICG cyijecTBeHHO He B/IVseT Ha KOIMYeCT-
BO ITOCTIEOTIePAI[IOHHBIX OCTTOKHeHn ! (12 mpoTtus 10). OpHako, o
JaHHbIM MI/IpOBOf;[ nMTepaTypm, BC/IEACTBYIE XVIMNOTEPAIINI MOXET
pasBuThbes Gprbpo3 B MIMEPATUIECKNX COCYIAX 1 Y37aX, 4TO IPUBO-
IUT K HapyLIEHNIO TMM(OOTTOKA U aleKBaTHOTO IIPOKPAIIBAHMNS
HaHHbIX CTPYKTYp [23]. Vicronb3oBauue dryopecreHTHOI IiMpo-
rpaduy MOXeT OBITb [O/Ie3HO PV BBIIOTHEHMN MM(baIeHIKTOMUI
M MOXKET CHenaTh ee omee pagnkanbHoil. OZHAKO OKpaIlBaHe
ICG BO3MOXXHO He BCETHa, UTO CBA3AHO ¢ O7I0KOM /M(aTIIecKix
COCYIOB OITYXOJIeBBIMI KyleTKaMy 11100 ¢pubposom. Iloatromy Borpoc
JICIIO/Ib3OBAHMA I[aHHOﬁ TEXHOIOTVV IIPU )II/[M(l)aI[eHSI(TONH/H/I OCTaeTCA
OTKPBITBIM I TpeOyeT JaTbHEHIINX UCCITeJOBAHMNIL.

O1eHKa OpraHHOr0 KPOBOTOKA M BU3ya/IM3aLys

HeOO/IbILINX OIyX0/Tein

OnHYUM 13 TOTEHLMATbHBIX HEJOCTATKOB JIATAPOCKOINYECKOT0
BMeIIATeNbCTBA AB/AETCA OTCYTCTBYE BO3SMOXKHOCTY Ta/TbIIAIAI
OpPraHOB, YTO 3aTPyZHAET VHTPAOIePALMOHHYIO OLIEHKY pacIpo-
CTPaHeHHOCTU oIryxonesoro npouecca. C. Tanaka u coaBT. mpes-
naratot ncnonb3osanue ICG-TexHomornm ajid BUsyaamusalyu 1 oI-
PpeleNieHyA TMHIY Pe3eKLMM TP HeOOMbIINX OITYXO/IAX, KOTOpbIe
HEBO3MOJXHO YBUJETD ITPY /IAIIAPOCKOMMYECKOil peBusyu. B xome
CBOETO VICCTIEfIOBaHMA OHM OlleHMBaM 3G PeKTUBHOCTD BBefIeHNA
ICG B mOACIMSKUCTBII C/IO XKeMy/IKa BOKPYT OITYXO/IN C HOMOLIBIO
9H/JOCKOIIYIECKIX MYHKIMIOHHBIX UIJI 32 ONMH — TPY THA 0 OIlepa-
1y (pasiydus IpyU pasHOM BpeMeHH OT BBefIeHNA JI0 OLIeHKH He
ZieTamuaupoBanbl). [Ipu olieHKe pe3y/IbTaToB IPyIia MCCIefoBaTe el
CTlena/y BBIBOJI, UTO JAaHHASA METO/IMKA MO3BOJIAET XMPYPTUIeCKOi
Opurape 6e3 JOMOTHUTEIbHBIX MHTPAOIEPALMOHHBIX MAaHWUITY/IA-
Luit 1 T0604HbIX 3(EKTOB IS MALMEHTa 0OHAPYXKNUTD OIyXONb
BO BpeM: JIANIAPOCKOIYECKOr0 BMeIIaTeIbCTBA 1A afleKBaTHOI
PpeseKLML B IpefieTax 3M0pOBbIX TKaHeit [15].

Taxoke py poBeieHNIT ONIEPATNBHOTO BMEIIATE/TbCTBA MOXKET
BO3HHUKATDb PUCK [OBPEX/EHNS COCYIOB, 0COOEHHO [PV HECTAH-
HapTHOI cocypucToit aHatommyt. M. Kim u coaBT. coobmaiot 06
MHTPAOIIePALMIOHHON BU3Ya/IM3aLM XXe/TyJOYHBIX COCYIOB ITyTeM
TIepeBA3KI ITPaBOIT XKeMy0YHO-CaTbHIKOBOI BeHbI C HOCTeYIOMNM
BHyTpuBeHHBbIM BBefieHvieM [CG (3 M1 B KOHIeHTpaLmy 2.5 Mr/Mir)
TIPY JTAITAPOCKOIINYECKOI M POOOTIUECKOI TaCTPIKTOMIUIL. ABTOPHI
HPULIIN K BBIBOZAY, UTO JAHHBII IIPYeM MOXKeT IOMOYb ONPefieNINTh
PacIIonoxeHue MeKUX 1 ;,06aBOYHBIX COCYHOB, HalpuMep, nHdpa-
MIMIOPIYECKON apTepuH IIPY MIIOPOCOXPAHAIOLINX OIePALVAX VN
I06ABOYHOI CEeNe3eHOMHOI APTEPHH, YTO TTO3BOTUT CHU3UTD PUCK
KpOBOTeUeHMIT BO BpeMs BMelIaTebcTs [16]. Y. Ushimaru u coaBr.
B CBOEM HCCrefioBanuy oleHmny pumenenne ICG npu namapo-
CKOIMYECKOJ TacTpaKTOMMM 110 ToBofy PK u mpumm X BbIBO-
Ty, YTO HOJCIM3NCTasA MAPKUPOBKA BOKPYT OITYXO/M C IIOMOIBIO
ICG 3a fieHb /10 omepaIiy 03BO/AeT COKPAaTUTD BpeMs OepaIin
(206.1+5.0 mpotus 237.0+ 5.0 MUHYT), yMEHBIINTD MHTPAOIIEPALIN-
OHHYI0 KpoBoroTepro (10.1 6.6 mpotus 36.9 + 6.6 MIT), yBeIINTH KO-
JIYeCTBO YAaneHHbIX TMMpOY3/oB (47.5+ 1.7 mpoTus 42.6 £ 1.7), He-
CKOJIBKO YMEHBIINTDb CPOK rocrmramsaumy (7.5+0.1 mporys 8.7 £0.1
THA), a TaKoke obecrieunTb 60bIIyio yacToTy RO-pesexipmit. Ilonoxmu-
Te/IbHbIII Kpail peseKijy OblI IOATBEPIKCH B ILATHU CIy4asx (6.0%)
B rpymite 6e3 ICG, B To Bpems Kak B rpyre ¢ ICG ux He 65110 [10].
B manubIx uccnenoBanmAx ObIIO JOKA3aHo, 9To ucronb3oanme ICG
MO>KeT YCKOPUTb ONlepaTHBHOE BMeLIaTeNIbCTBO, CHUSUTD PUCK pe-
IM/IIBOB Y1 MHTPAOIEPAIIVIOHHBIX OCTI0XKHEHNIA.

ISSN 1818-460X. Kpemnesckasa meguumnHa. Knununyeckuit BectHuk. No4, 2022



O630pHag cTaTba

ITo ganHBIM MIPOBOI1 MUTepatTypbl, ICG MOXeT MCIIOMb30BaTLCA
JUISl MIHTPAOTIePALIIOHHOV OLIeHKM 1epdy3ui >Key0uHO- N IIeBOf-
HOTO aHaCTOMO3a Y SKeTYIOYHOT0 CTe6/1s ocre 930¢arakTomuii. [To
HaieMy MHeHMI0, ICG Takke MOXXHO UCIIO/Ib30BaTh I[PV COMHEHN-
X B aIeKBaTHOCTI KPOBOCHA(KeH OCTABIIETICS YacTH XKeTy/Ka
TI0C/Te Pe3eKIOHHBIX BMEIIATENbCTB, B OCOOCHHOCTH IIPY CTIOXKHOI
COCYZMCTOI aHATOMMIU. DTOT ITPHEM MOKET MUHIMM3HMPOBATD PUCK
TIOC/IE0TIEPAIIIOHHBIX OC/IOKHEHMI, CBA3AHHBIX C MIEMITYECKVIMI
HapyIIeHUAMY B KY/IbTe JKeTy/ka, 0COOEHHO y IAL[VIeHTOB C BBIPa-
JKEHHBIMM TIPOAB/IEHNAMIY CUCTEMHOTO aTepOCK/IepP03a COCYIOB.

3aK/IodeHne

Vicxops us Boiiensnoxetrnoro, ICG/NIR-dyopecuenTHas Busy-
anm3alus AB/AETCA HepCIeKTUBHOI METOMKOIL, KOTOpas coyeTaeT
B cebe HUBKYI0 TOKCMYHOCTD, 0€30I1aCHOCTD 1 IIPOCTOTY MCIIONMB30-
BaHILA, HUBKYIO CTOUMOCTb. OHa MOXXET II0OMOYb B 0OHAPYKEHNN
TIM(OY3/IOB 1 OLIpee/IeHNI JIMHUM Pe3eKIUN, CHUSUTD YaCTOTY
OIIEpAIMOHHBIX OC/IOKHEHMI, COKPAaTUTh BpeMs OIepaTMBHOTO
BMeIIaTenbCTBa. OJHAKO JAHHAA METOYIKA MMEET CBOV HEflOCTAT-
ku. Hanpymep, pu 6710ke muMQariiecKix cOCy0B OIIyXOTeBbIM
ambo1oM ICG He cMOXeT HOTHOLIEHHO OKPacuUTb muMdaTideckoe
JiepeBO, B CBA3M C UeM ICCTIEIOBAHME MOXKET TepATH IMATHOCTIYECKYIO
1IeHHOCTD, IPUBOJA K IOKHOOTPUIIATeIbHBIM pe3y/bTaTaM (06Hapy-
>xeHue MeTacTa3os B ICG-HeraTuBHbIX mMdoy3snax). [Toatomy Tpe-
OyI0TCA Ja/bHEIIIIe YICCTIeNOBaHIA L OLPeie/IeHNs O TMAIbHOTO
Bpemen u Metopyky Befiens ICG, ero BO3MOXXHOCTeN U pormy Ipu
muarHocTuke u nedernyu PXK. B cBsisy ¢ aTM 60/IBIIMHCTBO HCCTe-
IOBAHMII IIPOBOJ/IY HA A3MATCKOI! IIOMY/IALIMM C aHATOMITYECKOI,
HYTPUTUBHOI cIelU(UKOIl U IPYTUMI 0COOEHHOCTAMI, I1s O0Tee
AKTMBHOTO BHeIPEHILA JAHHON METORVKY B KITMHIYECKY0 ITPAKTUKY
HeoOXOMMMBI JlanbHeliIe IPOCTIeKTUBHbIE MCCIEIOBAHNA B TOM
4yIC/Ie B APYTUX CTPAHAX.
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