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Hapood, ymerowuii umumo namams c60UX 8EAUKUX
npeokos, umeem npago CROKOUHO cmompems 6 bydyujee.
H. B. Ckaugbocosckuii

BsiaeciiaB BacuiaseBrny poamiicst B Mockse 6 neka0pst
1923 1. B ceMbe mIpodeccopa-dpusrka Bacumust IMutpu-
epuya JlebeneBa. OTell IPUBUI CBIHY CTPEMJICHHE K T10-
3HAaHUIO, JIIOOOBH K JINTepaType, KOTOphie Bstuecaas mpo-
HecC 4epes3 BCIO KU3Hb.

[Inaner Ha manpHEHITYIO yueOy mpepBajia BOiHA —
B 1942 1. BsauecnaBa BacuibeBrua npusBanu B apmuto. OH
TOPAMJICSI CBOET CITy>KOO0I rBapaMi CEPXKaHTOM B TIOJIKY
TBapIeHCKIX PeaKTUBHBIX MUTHOMETOB, 3HAMEHUTHIX «Ka-
TIomI». [Toutn 3 roma Ha ¢dpoHTte («Kartromm» paboranu
BOJIM3M TIEpPEeIOBOI) elne OobIle YKpermuin Bsaeciasa
BacunbeBuya B xkenaHny yauthesd. B 1945 . on moctymaeT
Ha Jie9eOHBIN (aKyIbTeT 2-T0 MOCKOBCKOTO TOCYIapCT-
BEHHOTO MEIUIIMHCKOTO MHCTUTyTa. B mHCTHTYTE TIpO-
SIBUJINCH CTPEMJICHHE U XKeJIaHWe 3aHMMAaThCsl HAyKoii,
YMEHHE OpraHU30BaTh M BO3IJIABUTh Pa0OTY: Ha CTAPIITNIX
Kypcax OH OBLI IIpefceaaTesieM CTyIeHIeCKOTO HayIHOTO
obmiectBa. Ompenenniach riaBHas MEdIb €ro XU3HU —
CTaTh YICHBIM-XUPYPIOM.

Cepbe3Holi HaydHOIi paboToii BsiuecaB BacuiabeBiy
HauyMHAET 3aHMMAaThCs Ha Kadempe oOIIeit Xupypruu, CHa-
yaja B Ka4eCTBE KIMHNIECKOTO OPIMHATOpPA, ACCUCTEHTa
" 3aTeM — goreHTa. HecMoTpst Ha TO 9TO KaHOUOATCKasT
muccepTauus «M3MeHeHUST OETKOBOTO COCTaBa KPOBU
W JIMKBOPA Y OOJIBHBIX C OCTPOI YePEITHO-MO3TOBOM TPaB-
MOT1», KOTOPYIO OH 3aIllTIJI OJIaromapsi CBOSH IIeliey-
CTPEeMJICHHOCTH, YMEHUIO HAWTH ITyTH JOCTVKECHUS 1IEJIH,
ObllIa TOCBSIIlIeHa Helpoxupypruu, B Hee Bsiuecnas Ba-
CHJIBeBUY MpHIIe Moyt 9epe3 10 yet.

ITocie paboTsl Ha Kadeape xupypruu B 1958—1959 rr.
OH 3aBeyeT OTAeJICHNEM HEOTIOXHOM IPpyIHOM XUPYPTrun

Russian Journal of Neurosurgery ‘ HEMPOXUPYPIUA
TOM 26 Volume 26

100 JIET CO JHA POKIIEHUSA
OCHOBOITIOJIOKHUKA
HEOTJIOXKHOU HEMPOXUPYPT U
BAYECJIABA BACUJIBEBUYA
JIEBEJIEBA

100 anniversary of the birth of the founder of emergency
neurosurgery Vyacheslav Vasilievich Lebedev

B 2023 r. ucnonHunoco 100 net co AHA pOXKAEHMA BblgatoLLe-
roCs YYEHOro, OfHOr0 U3 0OCHOBOMOMOXHUKOB HOBOIO Hanpas-
NeHWs B HeMPOXUPYPrumn — HEOTIIOXKHOW HENPOXUPYPIuu —
BavyecnaBa Bacunbesuya Jlebepesa.

B MHCTUTYTE TPYyIHOM XUPYprun AKageMUN METUITTHCKIIX
Hayk CCCP, xoTopsIM pykoBoau akageMuk A.H. baky-
JeB. D10 Ob1L1 mepuon dopmupoBanus B.B. Jlebenesa
KaK y4eHOro, ucciienoBateist. Ero yaurenst — BUTHBIC X1-
pypru mpodeccopa Hukomait Hukonaesnuy OBUMHUH-
ckuii, Bnagumup IlerpoBuu BosHeceHckuil, Alekceit
AHnpeeBnd bycaiioB — mommepskaiay ero CTpeMJIeHHe 3a-
HUMATBCST CAMBIMH TIePEIOBBIMY HAIIPABJICHUSIMU B HayKe.
B nnctutyTe Xupypruu BssaecinaB BacmibeBrd pazBuBaeT
COBEpIICHHO HOBYIO B TO BpeMSI XUPYPIHUIO OCTPOTO MH-
(apkTa MrMoOKapma — co3maHUe aHACTOMO3a MEXIY BHY-
TPEHHEW IPpyIHOM apTepuei U CKIEPO3UPOBAHHOMN KOPO-
HapHOI BeTBBIO. Omepalinsl BHIITOIHSIACh HAa OTKPBITOM
paboTarolieM cepie 1 TpedoBajia 3HAYNTEIFHOTO (DU3H-
YeCKOT0 ¥ SMOLIMOHAILHOTO HAIIPSLKEHUS.

B rog poxnenust BsuecnaBa BacunbeBuua, B 1923 1.,
opranu3oBaH MHcTUTYyT cKopoii momomy nM. H.B. Cxin-
(bocoBCKOTO, C KOTOPBIM OYAET CBSI3aHA 3HAYMUTEIbHAS
YacTh €T0 XU3HU. DTO MECTO, TIe OH OCYIIIECTBHUII CBOIO
IVIABHYIO 3aa4y — CO3IaHKe HOBOTO HAIIPaBJICHUS B Me-
IUIIMHE — HEOTJIOXKHO Helipoxupyprun. MHCTHTYT ¢ mep-
BBIX THEH CBOETO CYIIIECTBOBAHUS 3aHNMAJICS TTPOOIeMOA
HEOoTI0XHOM MenuimHbL. Emie B 30-¢ romsl mepen n3BecT-
HBIM TpaBMmaToaoroM Ipogeccopom B.B. [opuHeBckoit
Moa3rop3apaBoTaesioM ObUTa TTOCTaBJIeHA 3ama4a IIpoBee-
HUSI aHaj3a TPaBMAaTOJIOTUIECKON oMo B MocKBe.
ITocTpamaBImmx ¢ 4epermHO-MO3TOBOM TPaBMOM TpaIMIIA-
OHHO TOCTIMTAIM3NPOBAJIA B TPAaBMATOJIOTUIECCKIE OTHE-
nenus. ITocTpagaBmme ¢ TpaBMOM TOJOBBI COCTABIISLIA
60:ee 1/3 BceX TOCIIMTAIM3UPOBAHHBIX B TPABMATOJIOTHYEC-
Kue otaesieHus. I3 3TOro 4mcia MmoJoBUHY COCTABIISIIN
CJIy4dau TpaBMBI yepera 1 Mo3ra. I[1poBeneHHOe ncciemoBa-
HHE BBISIBUJIO 3HAYNTEILHOE KOJIMUYECTBO HEPACIIO3HAHHBIX
YepeIrHO-MO3TOBBIX TPaBM, B TOM UKCJIE BHYTPUICPEITHBIX
remaroM. C y4eToM TTOJTydeHHBIX JTaHHBIX B 1935 I. B cocTaBe
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TpaBMaTOJOTUYECKOTO OTIEIEHUSI ObUT CO3IaH «MO3TOBOM
CeKTOp». BriepBhIe 15T Ie9eHUSI TTOCTPAIABIINX C YeperT-
HO-MO3TOBOM TPaBMOM CO3aBaJI MYJIBTUANCIIUIIIAHAD-
HbIe OpUTaIbl Bpadell B COCTaBe TPaBMAaTOJIOTa, JIOP-Bpada
(otmaTpa), HeBpoJjora, opTaspMoiiora, mcuxuarpa. B to
BpeMsI ITOCTPAIaBIINX C YePEITHO-MO3TOBOI TPaBMOM OTIe-
PUPOBAIN U3BECTHBIC XUPYPTIH, paOOTABIINE B MHCTUTYTE:
Cepreit Cepreesuu HOoun, Imurpuii AnekceeBnd Apa-
noB, bopuc Cepreesnu PozaHoB. B onepalilioHHBIX Xyp-
Hamax 80-JeTHeil JaBHOCTH COXPaHWINCH 3aITMCH O Tpe-
MMaHALMAX Yepera, IPOBEICHHBIX STUMH BBITAIOIINMHUCS
xupypramu. B 1o ke BpeMsI Ha 6a3e TpaBMaTOJIOIMIECKO-
IO MHCTUTYTA U3BECTHBIM COBETCKMM HEBPOJIOTOM, 3aBe-
IYIOIIUM Kadeapoil HeBposornu 4-ro MoCcKoOBCKOToO Me-
nuuHckoro nHeturyTta B. K. Xopoiiko 66110 mpoBeneHo
onHo u3 nepBblx B CCCP ncciaenoBaHuii, MOCBIIIEHHBIX
SIUACMUAOIOTHH, TMAaTHOCTUKE M JICICHUIO TTIO3BOHOYHO-
CITMHAJIBHON TPaBMBI.

B 1950-x rogax mist mocTpagaBIInX C YePETHO-MO3TOBOM
TpaBMO¥ OBUIH BBIIEJICHBI CITCIIUAIBHEIC TTaJIaThl B XUPYPI-
YeCcKOM OTaeJieHuu U Kypatopel — M.I. PamMm u mo3xe
H.H. HoBogepexkun. OgHaKoO TIpU 4eperTHO-MO3TOBBIX
TpaBMax HEOOXOIMMBI OBIIN CTICIINATbHBIE METOIBI 00CITEe-
JIOBaHUS ¥ JICYCHMST, KOTOPBIX HE OBLIO B XUPYPTUIECKIX
OTIEJICHUSX.

Cnycrs outu 30 jet, B 1996 I, B CBOei1 aKTOBOI peun
Kak pykoBoauteab otaencHuss B.B. JlebegeB oTMmeuai,
yT10 K 1960-M romaM B CBSI3U C POCTOM HaCeJIEHUSsI, CTPO-
WUTEJTCTBOM HOBBIX 3aBOMIOB, OBICTPOIf aBTOMOOMIN3AII-
el 3HAYMTEIbHO YBEIMUIIIOCH YMCJIO TTOCTPAIABIINX C Ye-
pENHO-MO3TOBOM W CIIMHAJABHON TpaBMOI, BO3HUKIIO
HECOOTBETCTBHE MEXXIY KOJTMIECTBOM OOJIBHBIX M BOZMOXK-
HOCTbIO Y KQU€CTBOM OKa3aHUSI MEIULIMHCKOMA MTOMOILIN.
PaGoraBuiee B [ocynapcTBeHHO KIMHUYECKOM OOIBHULIE
nM. C.I1. BoTtkrHa oTneneHNne HEUPOXUPYPTUN OKa3hIBa-
JIO TJIaBHBIM 00pa30M IJIAHOBYIO TTOMOIIB M OBIJIO SIBHO
HEI0CTAaTOUYHBIM JIJ1s1 CTONMLIbI. Ha3zpesna He06XoaAMMOCTb
opraHuzaluu B MockBe OTAeNeHNSI HEHPOXUPYPrUU, yur-
THIBAIOIIETO OCOOCHHOCTH OKa3aHMsI SKCTPEHHOM ITOMOIIN
IMalreHTaM C YepPeITHO-MO3TOBOM W ITO3BOHOYHO-CITH-
HaJIbHOM TpaBMoii. PemmrenbHblil mwar caenan B 1960 .
rnaBHbI xupypr MHcTuTyTa M. H.B. CximndocoBckoro
akagemMuk Akagemun MeauunHckux HayK CCCP B.A. Tet-
poB, KoTophiii npemioxui B.B. JlebeneBy co3aath 1 BO3-
[JIABUTH B MHCTUTYTE OTAEJICHNE HEOTIOXHON HEMPOXH-
pypruu. Muuuuatusa b.A. IleTpoBa Obl1a nmoaaepxkaHa
akaneMukom JImutpueM AsekcaHapoBUUeM ApamnoBbIM,
IUPEKTOPOM MHCTUTYTa MmuxamiaoM MuxaitaoBuaeMm
TapacoBBIM, YICHBIM COBETOM MHCTHUTYTa U [JTaBHBIM
yhpaBicHHeM 3ApaBooxpaHeHUsT Mocksel. [ToMrmo mpak-
THYECKUX 3a1ad, CO3MaHNe OTAeJeHUs Ha 0a3e HayIHO-
HCCIEIOBATEILCKOTO MHCTUTYTA ITO3BOJISITIO TIPOBOIUTH
pa3pabOTKy U pelllecHNe HayIHBIX 3a1a4.

B MOMEHT OCHOBaHMS B OTIEJICHUN HACUNTHIBAIIOCH
45 KoeK, 1 corylacHO IpuKa3y [J1aBHOTO yIIpaBIeHUs 30pa-
BoOXpaHeHUsT MOCKBBI OHO Ha3bIBaJIOCh HEMPOTPaBMAaTO-

JIOTUIECKUM, 9TO COOTBETCTBOBAJIO OCHOBHBIM 3aadaM
MPaKTUIECKOTO 3IpaBOOXpaHEeHUs TOro BpeMeHH. OTre-
JICHHE BXOIMJIO B COCTaB TPaBMATOJIOTUIECKOM KIIMHUKH,
IITAT OTAEJICHUS COCTABJISLTA Beero 4 Bpaya (BKJTIoYast 3a-
Bemytoliero). AkameMuk b.A. IleTpoB ciesait mpaBITbHBINA
BbIOOp. BsiuecnaB BacuibeBry G1ecTsiliie CripaBUIICs C MO-
CTaBJIEHHOMU 3a1aveid.

B npaktryeckoii padboTe Ha IIPOTSDKEHUH BCel XKU3HU
B.B. JlebeneB cinemoBan peKOMeHIALMSIM BEJIUKOTO pyc-
cKoro xupypra u opranuzatopa H.W. Iuporoga: «...1pe-
XTI BCEeTO, IeMCTBOBATh AaIMUHUCTPATUBHO, a IIOTOM YXe
BpaueOHo...» (H.N. IMuporos «Havama BoeHHO-IIOJIEBOI
Helipoxupyprums. T. 1. M.: Menrus, 1941. C. 23). [1pume-
HEHME 3TOTO MPUHIIUIIA TTO3BOIMIO OBICTPO PEIIUTD OpP-
TaHW3aIIMOHHBIC BOTIPOCHI: OBUT paCIIMPEH IITAT OTHCICHNS
C IMpUBJICYCHUEM HEBPOJIOTa U OKYJIMCTa, IPHUOOPETECHEBI
HEHPpOXUPYPrUIecKre MHCTPYMEHTHI U IPYyTroe 000pymao-
BaHWUeE.

C npucymumu BsuecnaBy BacminbeBudy mmpoToid
¥ HAITOPOM OH HavaJ M3yJaTb OCOOCHHOCTU TUATHOCTH -
KM 1 JICYSHUSI OCTPANABIINX C OCTPO HEHPOXUPYPTH-
yeckoit matojiorueii. C caMoro Hayajia padOThI OTHCIICHUST
B.B. JlebeneBbiM ObLT ompeaelieH psia HaydHBIX IIPO0IeM,
pelreHrne KOTOPBIX 0TBEYAIO MHTepecaM CKOPOM TTOMOIIIH:

1) m3ydyeHne OCOOCHHOCTE# KIMHUYECKON KapTUHBI
OCTPOTO Meproaa YePEITHO-MO3TOBOI TpaBMbI, MH-
CYJIBTOB Y CITUHAIBHOM TPAaBMBI, T. €. TeX IaTOJIOTYe-
CKUX IIPOIIECCOB, TIPA HATUYNU KOTOPHIX OOJBHBIC
HamboJIee 9acTo HyKIAIOTCS B CKOPOIA ITOMOIIIH;

2) pa3paboTKa ONTUMAIBHBIX METOIOB 3KCTPEHHOMU I1-
arHOCTUKM 1 00beMa OIepaTUBHBIX BMEIIATCIBCTB
IIPU OCTPBIX 3a00JIeBaHMUSIX M TpaBMeE ILIEHTPAIbHOMN
HEPBHOM CHCTEMBI;

3) pa3paboTKa METOIOB BeAeHUS OOJIBHBIX B ITOCTICOIIC-
pPaIlMOHHOM IIepHO/IE.

MMeHHO 3TH TI0JIOKEHUS JICTJIM B OCHOBY (POpMM-
POBaHMS HOBOTO HAIlPaBJICHUS — HEOTIOXHON HEMPOXU-
PYpTHH.

Heobxoanmo TTOMHUTB, YTO B TO BpeMsI ¢IMHCTBEH-
HBIM MHCTPYMEHTAIBHBIM METOIOM B TMarHOCTHUKE HEOT-
JIOXXHBIX COCTOSTHWI, B TOM UYHCJIE YepPEITHO-MO3TOBBIX
TpaBM, SIBIISIIaCh peHTreHorpacdus, 4TO IIPUBOIUIIO
K OOJIBIIIOMY YHCITy TMAaTHOCTHYECKHMX OITNOOK. DTO T10-
OymwmIO HaIlpaBUTh OCHOBHBIC YCYUIMST HA M3YICHUE KITH-
HUYECKOI KapTHHBI YePEITHO-MO3TOBOI1 TPABMBI.

MHoroe B Helipoxupypruu ObU10 pa3paboTaHo U BIiep-
Bble B CCCP crano nmpuMeHsTCs 1o pyKOBOJACTBOM Bsi-
yecnaBa BacunbeBnua. B 1960 T. wieH-KOppeCTIOHACHT
AMH CCCP [I.A. ApanoB npoJeMOHCTPUPOBAJ B MHCTH -
TyTe IepeOpabHYI0 aHTUOTPaMMY, KOTOPYIO B T€ TOMIBI
TOJIBKO HAaYaJIu IIPUMEHSITh B MHCTUTYTe HepOXupypruu
uM. akana. H.H. bypaenko. B.B. Jlebenes cpazy moHsa
¥ OLICHUJI BO3MOXHOCTH Y TIEPCIIEKTUBBI MCITOIb30BAHMS
3TOTO METOJa B IMArHOCTHUKE OCTPBIX HEUPOXUPYPTH-
YeCKHUX 3a00JIeBaHUI 1 TIPUJIOXKIUT BCEe YCYUTHS JIJTsSI BHEI -
peHus mepedpanbHON aHTHOTpadUU B KCTPEHHYIO



IUATHOCTUKY YEPEITHO-MO3TOBBIX TPaBM U HEKOTOPBIX
dopM cocymuCTBIX 3ab0JIeBaHWIA TOJIOBHOTO MO3ra
B OCTPOM TIEPUOIE.

IlepBnie LepeOpaibHbie aHTUOTpadUU B MHCTUTYTE
BBITIOJIHSITA Bpy4YHYI0. Bpau myHKTHpOBaJl COHHYIO apTe-
PUIO ¥ TIONT PEHTIT€HOBCKMM JIy4OM BBOIMJI KOHTPACTHBIN
Impenapar. YXe IepBbIie TTPOOBI ITOKA3aIM 3HAYUTEIbHBIC
BO3MOKXHOCTH aHTHOTpaduu B BU3yaanu3allMi BHYTpUIEC-
permHbIX TeMaToM. CTajio BO3MOXHBIM OILICHMBATh JIOKA-
JIM3AIUI0 W TIPUOIM3UTEIBHBI 00beM BHYTPUUCPEITHOM
reMaTOMBI. 311eCh OIISITh IIPOSIBIJIMCH OJICCTSIIINE OPTaHM -
3aTOpCKME TalaHThl BsiuecmaBa BacunbeBuda. OH cymen
OpraHM30BaTh pa3pabOTKy U IPOM3BOACTBO Ha 3aBOIE
«KBanT» B MOCKBe ITOTyaBTOMaTHYECKOM aHTHOTrpadu-
YeCKOM YCTaHOBKU, TTO3BOJISIBIIICHT BBITIOJNHSTH CEPHIO M3
3 CHUMKOB B 2 mpoeKuusix. Takum odbpa3oM, B THcTuTyTE
nM. H.B. Cximudocosckoro Bnepsoie B CCCP nosgsuiach
BO3MOXHOCTh KPYIJIOCYTOYHO BBIMIOIHSITH 3KCTPEHHYIO
HelipoBM3yallM3alUi0 TpaBM 1 3a00JieBaHUI HEPBHOM
CHCTEeMBI. YCTaHOBKA YCIIEIITHO paboTaja B TeUeHHUE S JIeT,
moka B 1965 r. B MHCTUTYTe He ObLI YCTAHOBJIEH COBpE-
MeHHBII aHTuorpad Siemens. 3aTeM B MHCTUTYTE ObLIa
co3IaHa cCaMOCTOSITeIbHAS CITy>K0a — OTIeJIeHINEe aHTHO-
rpacduu.

OIBIT IMaTHOCTUKY U JICYCHUS YePEITHO-MO3TOBBIX
TpaBM BbUIWJICS B IMCCEPTALIMOHHBIE PA0OTHI COpaTHUKA
n yuyenuka BsguecmaBa BacunbeBnua FO.B. KMcakoBa
«OcTphle TpaBMaTHYECKHE BHYTPUICPETTHBIC TeMaTOMBI»
n HO.U. KoponbkoBa «PeHTreHommarnocTika BHyTpyuJue-
PEeIHBIX TeMAaTOM CYMpPaTeHTOPUATBLHON JTOKAJIU3alluy
B OCTPOM IIEPHOJIC YePEITHO-MO3TOBOI TPABMBbI». DTO OBI-
JIM OTHM M3 TIEPBBIX pabOT B CTpaHe, MOCBSIIICHHBIC 3TOM
BaxKHOM mpo0bJieme.

PacmmpuBmmecss TMarHOCTUYECKIE BO3MOKHOCTHU
TTO3BOJIMJIA HAYaTh M3YYeHHE eIlle OTHOI BaXKHOI ITpooJIe-
MBI — TMATHOCTUKU 1 JICYCHUS COCYIUCTBIX 3a00I¢BaHNIA
TOJIOBHOTO MO3ra.

FOpuit Conmomonosnu Modde omHmM 13 riepBbix B Co-
BeTcKoM Coro3e omnmcaj aHTHOrpauIecKyl0 CeMUOTUKY
OCTPBIX HAPYIIEHWUI MO3TOBOTO KPOBOOOPAIIIEHMSI, pa3pa-
00Ta)I ¥ BHEIPWI B KIMHUYECKYIO TTPAKTUKY METOIUKY
9KCTPEHHOTO KOHTPACTHOTO MCCIIEIOBAHUS COCYIOB Io-
JIOBHOTO MO3TIa IIPU YePEITHO-MO3TOBO TpaBMe 1 OCTPHIX
HapyIICHUSIX MO3TOBOTO KpoBoooOparteHus. M onrcana
aATHorpadmdeckasl CeMMOTHKA HAPYIICHUA MO3TOBOTO
KPOBOOOpAIIeHNS 1 BHYTPHUEPEITHBIX TeMAaTOM. DTO OBLI
HACTOSIIIMI MPOPHIB, TTO3BOJIMBIINI 3HAYUTEIIHFHO YCKO-
PUTH TUATHOCTUKY YE€PEITHO-MO3TOBBIX TPaBM U COCYIU-
CTHIX 3a00JI€BaHIIA TOJIOBHOTO MO3Ta 1 YIIYUIINTh UCXOIBI
neyenus. Kak nror aroii pa6orsl, B 1964 1. Bsiuecnas Ba-
CUJIbEBUY 3allIMILAET JOKTOPCKYIO IUCCEPTALIUIO HA TEMY
«XUPypruueckoe JIeYeHNE OCTPBIX PACCTPOMCTB MO3TOBO-
IO KpOBOOOPAIICHNS Y O0IbHBIX THIIEPTOHUYIECKOM 00163~
HBIO U aTePOCKIIEPO30M» — TIEPBOE B CTpaHE CephEe3HOE
HCCea0BaHNe, TToCcBImeHHoe 3Toit Teme. M1 B 1970 1.
BhIIIIa MoHOTrpadus B.B. JlebemeBa «Xupyprust oCTphIX
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MO3TOBBIX HHCYJIBTOB», 0000IIHUBIIIAS MHOTOJICTHUIA OTIBIT
XUPYPTUU UHCYJIBTOB.

BsuyecnaB BacunbeBud ObL1 CTODOHHUMKOM LIMPOKOTO
BHEJIPEHUSI COBPEMEHHBIX TUATHOCTUYECKUX U XUPYPry-
YEeCKUX TEXHOJOTUI B MPAKTUYECKOE 31PaBOOXPAHEHUE.
Ve BecHo 1962 I. 110 €ro UHUIMATUBE B MHCTUTYTE Obl-
Jla ipoBeieHa nepBasi MocKoBcKasi ropoackasi KoH(hepeH-
LIMsI, MOCBSIILIEHHAs! MPUMEHEHUIO HOBBIX METOJOB MAr-
HOCTHKM M JICUEHUST YEPITETTHO-MO3TOBBIX TPABM.

B 1970-¢ romp! KOHLIEIIIINS HEOTIIOXHOM HEHPOXUPYP-
M1 OKOHYATEIBbHO chopMmupoBanack. Heodxoammo ObLIO0
Hay4YHOE€ U TMpaKTUyecKoe 000CHOBAaHUE HOBOU TEOPUM.
BsauecnaB BacuibeBuY 0003HAUMI OCHOBHbIE HayYHbIE
HarnpaBiaeHus. JleueHre MocTpaaaBIIUX C YePEMHO-MO3-
TOBOM TPaBMOM BCEraa SIBISIJIOCh OCHOBHOW Hay4YHOM
U MPaKTUYECKOW 3afayeil oTaeJeHus] HEHPOXUPYPIUu.
BsyecnaB BacuibeBUY CMOTpes Ha 3Ty MpoOIeMy IIMpPO-
ko. PaGora Beynach 1Mo BceM HalpaBJIeHUSIM: KJIWMHUKA,
maTohU3UOJIOTHS, TMAaTHOCTHKA, JJeueHre. Bssdecmap Ba-
CWJILEBUY €11le BO BPEMSI CTAHOBJIEHUS OTIEJEHUS 3aJ10-
KW TPAAULIMIO, KOTOPasl BITOCAEACTBUM HEYKOCHUTEIBLHO
co0101anach ero MpeeMHUKaMu: KaxXaylo HaydYHYIO TEMY
3aBepllaTh U3IaHUEM MOHOrpaduu, KoTopasi akKyMyJau-
poBaJia B ce0e OMbIT pabOThl OTAEJEHUS 110 JaHHOU Mpob-
Jeme.

M3yyeHue KIMHUYECKOU KapTUHBI y TMAallMEHTOB
C TpPaBMaTUYE€CKMMU BHYTPUUEPETHBIMU F€EMaTOMaMH IO~
3BOJIWJIO BIIEPBbIE BbIIEJIUTD, ONUCATh KIMHUYECKOE Te-
YeHHE U MPEIJIOXKNUTh METOIbl XUPYPTruue€CKOTO JIEUeHUSI
MalMEHTOB C TeMaTOMaMM MOAOCTPOTO U XPOHUUYECKOTO
XapakTepa pa3BUTHs. DTU HCCIIeTOBAaHUS, HadaThIe
eule B 1960-¢ roapl, HAIIUIA OTPaXXeHKME B KAHAMIATCKOM
muccepraunu JI. 1. TokapeBoit «[paBMaTnuecKue BHyTpU-
YepemnHble TeMaTOMbl MOAOCTporo TeueHus» (1973).
N.N. CTpeTbHUKOBBIM OBLIIO TIPOBEIACHO MCCIICIOBAaHHE
0COOEHHOCTE! KJIMHUKU 1 JIEYEHUST TPABMATUUECKUX BHY-
TPUMO3TOBBIX TeMaTOM, 3aBepLIMBIIEECS 3alIUTOM
B 1973 1. nucceprauun «BHyTprMMO3roBble TpaBMaTHUUe-
CKME€ TeMaToOMbl CYyNpPaTeHTOPUATbHON JTOKAIU3ALUN».
B ortnenenun ogHyumu u3 niepBeix B CCCP 0butn HavyaTh
paboThI MO MPOBEAECHUIO HEMPOMOHUTOPHHTIA, 3aBEPIIN-
BIIMeCS quccepTaioHHo padoroii JI.I. CumonoBa «JIn-
HaMMYECKKE UCClIeIOBaHUs BHYTPMMO3TOBOTO NaBJAEHUS
1 JIOKAJIbHOTO MO3TOBOTO KPOBOTOKA IMPU HEKOTOPBIX MO~
pakeHUSIX TOJIOBHOIo Mo3ra» (1978), kKaHauaaTcKoi auc-
ceprannmoHHoi pabortoit O.10. bornanosa «PeosHiie-
damorpaMmma y GOJBHBIX C OCTPOI YepeITHO-MO3TOBOM
TpaBmoi» (1973).

KinvHuuyeckass nuarHoCcTMKa 4epenHO-MO3TOBBIX
TpaBM NPEACTABIISIa 3HAYUTEIIBHBIC TPYIHOCTH. BsdecaB
BacuibeBuu 6071611106 BHUMAHUE YIESUT MHCTPYMEHTAJb-
HoIt narHoctuke. OCHaIIeHUe OTIeICHUSI HOBBIMM PEHT-
F€HOBCKUMH alnaparamu, MpUMeHEeHUE HOBbIX METOIUK
MO3BOJIMJIY MTO-HOBOMY B3IJISIHYTh Ha MPOOJEMY UHCTPY-
MEHTaJbHOW NUAarHOCTUKMU YEPEMHO-MO3TOBBIX TPaBM.
B 1973 1. 6buTa OIyOIMKOBaHA TIEpBasi B OTEYECTBEHHOM
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ymtepaTtype MoHorpacdusa B.B. Jlebenena, 0. 1. Koponb-
koBa, F0.C. Uodpde n .M. OcTpoBckoii «PeHTreHo-
IWUATHOCTHUKA YEePEITHO-MO3TOBBIX ITOBPEXKICHUN M UX
MMOCTIeACTBUIT». B KHUTE mpemiaraainch METOIUKHM PEHT-
TeHOJIOTMYECKOTO 00CIeI0BaHMSI OOJIBHBIX B 3aBUCHUMOCTH
OT TSDKECTHU VX COCTOSTHMSI, OBIIM OMMCaHbI U depeHIIN-
aJIbHasl MAarHOCTHKA IIepeIOMOB KOCTEH Ueperia, aHTHO-
rpadnyecKasi CCMHUOTHKA SITUIYPATbHBIX, CYOXypaTbHBIX
1 BHYTPUMO3TOBBIX TeMaTOM.

ITo npemnoxenuio BsiueciaaBa BacunbeBnya B 1964 .
M.A. 3arpekoBBIM OHUM U3 TIEPBEIX B CTpaHE OBLT pa3pa-
00TaH 1 BHEAPEH METOH 3X03HIIe(haTOCKOINHY IS AUar-
HOCTHUKH YePEITHO-MO3TOBOM TPABMBI M COCYIMCTBIX 3200~
JIeBAHUM TOJIOBHOTO MO3ra B OCTpoM Iiepmone. Hapsimy
¢ anTHorpadueit 3xo3H1Ie(paTOCKONHS TO3BOJIMIIA 3HAUN-
TEJIPHO YJIYYIIUTDh TUATHOCTUKY CHABJIICHUS TOJIOBHOTO
MO3Ta BHYTPHUIEPEITHBIMI TeMaTOMaMHU Pa3IMIHOTO TeHEe-
3a. OX03HIIe(HATOCKOIUS HAMOJTO CTajla OCHOBHBIM Me-
TOIOM AMATHOCTUKH YePEITHO-MO3TOBBIX TPaBM B HEMPO-
XUPYPTUUECKUX OTACACHUIX. DTO OBUI peBOJIOIIMOHHBIN
IIJIST CBOETO BpeMeHM MeTon. KOMITaKTHBIN ammapar I1o-
3BOJISII OTIPEIE/ISATh CMEIIIeHe MO3Ta I10 TaHHBIM OTpa-
JKEHHOTO VJIFTPa3BYKOBOTO CUTHAJIA Y ITOCTEIN OOJTBHOTO
WIN B MAaIllMHE CKOPOM ITOMOIIM, 9TO OBIJIO OCOOEHHO
BaXKHO JJis1 Bpauell Bele3gHol Opuranbl. B.B. JleGenen
MIPYUIOKMIT OOJIBIINE YCYUTHS IJISI BHEAPEHUSI 3TOIO METO-
Jla B IpYyTUX KJIMHUKax MockBbI 1 1pyrux ropogax CCCP.

B xoHIIeIIMM HEOTIIOXKHOM Helipoxupyprun Bsraecias
BacuipeBUY 3HAUMTEIIPHOE MECTO YAEJISUT IMCIOKAITNOH-
HOMY CHHAPOMY, €T0 JUArHOCTUKE M JICUCHUIO B paHHEM
TeproIe — A0 pa3BUTHUS HEOOPATUMBIX NU3MEHEHUIA B CTBO-
JIe Mo3ra. 9rta mpobjiemMa OyaeT M3ydaThCsd B KIMHUKE
Ha MMPOTSDKEHUM BCEH €T0 MeITeIbHOCTH.

[lepBBie pabOTHI, MOCBSIIEHHBIE IIPOOIEMaM TUAarHO-
CTUKM IHUCIOKAIIMOHHOIO CHHIPOMA, ONMHUPAIOIINECS
Ha aHTHOrpaduio U JaHHBIE aKyCTUIECKUX CTBOJIOBBIX
BBI3BAaHHBIX IIOTEHIINAJIOB, OBUTH ITpoBeaeHHI B 1970-¢ ro-
1ol (muccepranum C.U. Ilenca «DKcTpeHHAas THarHOCTAKA
TpaBMaTUYECKUX ITOPaXKeHUI BUCOYHOM TOJIM TOJIOBHOTO
Mmosra» (1976) u T.C. I1pockypHKHO# «OCTpbIii AXCI0KA-
MUOHHBIA CHUHIPOM IIPH YEpPEITHO-MO3TOBOI TpaBMe
U BHYTPUMO3TOBBIX KpoBomanusiausix» (1980)). PeBomio-
IIUOHHBIM [IJIsI CBOETO BpeMEHM OBUI IpeIIOKCHHBIN
A.T. ConosbeBbiM 1 B.B. JIeGeneBsiM B 1976 . MeTO, pac-
CEeUYCHMST HaMeTa MO3XKeUKa C IeIbI0 JINKBUIAIINY YIIIeM-
JICHUSI MO3Ta IIPU aKCUAITbHOU MTUCIIOKALINY C TTOMOIIBIO
OpPUTMHAILHOTO MHCTPyMeHTa — TeHTopruoToMa. B.B. Kpnbi-
sioB 1 B.B. JleGeneB pa3padoTann HOBYIO METOIUKY XUPYP-
TMYECKOTO JICYSHMS TIPY AVCIIOKALIMH MO3Ta TTOJT CePIIOBUI-
HBI OTPOCTOK C TIPUMEHEHHEM IPYTOr0 OPUTHHAIBHOTO
WHCTPYMEHTa — (haJIbKCOTOMa.

CrenyeT ToguepKHYTh, 94TO B 1970-¢ TOmBI M3ydeHUE
IHUCIOKAIIMOHHOTO CHHAPOMA B OCTPOM Iepurozae 3a0o-
JIECBAHWI W TpaBMaTUUYCCKUX MOBPEXICHU MO3ra OBLIO
HOBBIM HaIpaBJICHHUEM B HEOTJIOKHON HEUPOXMPYPTUH,
KOTOpOE 3aCTaBUJIO B3IVISTHYTh IO-APYTOMY Ha PsII, Kas3a-

JIOCh OBI, TPOCTBIX BOIPOCOB. Hampumep — BBITIOJTHEHME
CITMHHOMO3TOBOI MYHKIIMU B OCTPOM TIepHoie 3a00JieBa-
Hust. B 1960—1970-€ roasl B psifie BEAYLIMX HERPOXUPYP-
TUYECKHMX U HEBPOJIOTUIECKINX KIMHUK B KAYECTBE OTHOTO
W3 TEPBBIX IIarOB B AMATHOCTHKE YEePEITHO-MO3TOBBIX
TpaBM M OCTPBIX COCYAMCTBIX 3a00J€BaHUII MO3ra ObLIO
TIPUHSITO TIPOBOAMTE CITIMHHOMO3TOBYIO ITyHKIVIO. [TyHKIIMIO
JleJIaJIv cpa3y P ITOCTYIUICHUH OOJIBHOTO, 0 UCKITIOUe-
HUS BHYTPUYEPEITHOTO 0OBEMHOTO 00pa30BaHMSs, HE YIM-
THIBasi yTPO3bl OYPHOTO HAapacTaHUS AMCIOKAIIMNA MO3Ta,
KOTOPOE MOTIJIO CIIPOBOIIMPOBATH BRIBEACHHUE HdaxXe He-
0OJIBIIIOTO KOIMYeCTBa TuKBopa. biaromapss sHeprudHbIM
BhICTyIUIEHUSIM TIpodeccopa B.B. JleGenea B meuatu
¥ Ha KOH(pEepeHIMSIX OblIa IToKa3aHa IMTOPOYHOCTD 3TOM
TaKTHUKH, U B HACTOSIIIEE BPEeMSI 0 MCKITIOUEHMS YTPO3bI
CHABJICHUS U TUCIOKAIIMHA MO3Ta CITMHHOMO3TOBYIO ITyHK-
LIMIO HEe TIPOBOMSIT. B KauecTBe pyKOBOICTBA IJIsT Bpadeid
B pernoHax cTpaHbl B 1977 1. 0bl1a n3naHa kaura B.B. Jle-
oenena u J.4. Topenmreiina «JleueHne u ero opranmu3sa-
LIVST TIPA 9YePEITHO-MO3TOBOM TPaBMe».

PaGoTa nHCcTUTYTa KaK MHOTOIIPOMUIBHOTO JIeYeOHO-
ro yYpEeXXIeHUS MO3BOJIMIIa TAKXKe HauaTh U3y4eHUe Mpo-
0JIeMBI TMATHOCTUKU 1 JICUCHUSI COYCTAHHOMN TPaBMEIL.
IMonmydeHHBIe Pe3yabTaThl OBLIN OIMYOJIMKOBAHBI B KHUTE
npoceccopos B.B. Jlebenena, B.I1. Oxorckoro n H.H. Kan-
muHa «HeoTIoxHas ToMOIIb IIPU COYeTaHHBIX TpaBMa-
THYECKHX MOBpeXaeHusIx» (1980).

OpnHOI 13 BaXXHBIX 3a7a4 HEOTJIOKHOM HEpOXUpyp-
T, KOTOPOU yaessi1 Oobliioe BHUMMaHue Bsuecnas Ba-
CIJIBeBUY, OBLJIa IpobIeMa JIedeHHS OOTBHBIX C OCTPHIMU
HapyIIeHUSIMA MO3TOBOTO KPOBOOOpPAIIIEHUSI — reMoppa-
TMYIEeCKUM U UIIEMHYECKUM UHCYIIBETOM. PerieHne mpoBo-
IUTHh XUPYPTUIECKOe JIeUCHNE TAallMeHTaM ¢ MHCYJIBTOM
B KOPHE MEHSUIO YCTOSIBIIYIOCS KOHIIeTnio. HeBpoioru
B TO BpPeMsI CYMTAIN TAKMX OOJBHBIX HE TOJIBKO HEeorepa-
OcIPHBIMM, HO Jaxe HeTpaHcIopTabeapHbIMU. KoHCcep-
BaTMBHOE JicdeHNUE ObLTO Hed((EKTUBHBIM U IIPUBOIIIIO
K 3HAYUTETLHOM JIETATLHOCTH W OOJIBIION J0JIe MHBAIH-
mu3anun. BsaecnaB BacuiabeBra cunTan HEOOXOTUMBIM
MPUHUUITUATIBHO U3MEHUTH KOHLIETIIUIO JIEYEHUST UHCYIIb-
TOB — MMPUMEHSTH XUPYPTUUECKOE JIeUeHNEe IIPU HEKOTO-
pBIX (hbopMax HapyIICHUS MO3TOBOTO KPOBOOOpAIICHUS.
OcHarlreHne OTHeJICHUs] COBPEMEHHBIMUA Ha TOT MOMEHT
MUAarTHOCTUYECKUMM CPeACTBaAMU, paOOTAIOIINMHU KPYTIJIO-
cyTo4yHO, o3BoJiniio Briepsbie B CCCP 3aHATHCS TTpobITe-
MOI1 BKCTPEHHOM MMArHOCTUKM U1 JICUCHUS MAIIMCHTOB
C TeMOppParnIecKuM 1 UIIEMUICCKIM MHCYIBTOM.

3anoxeHHas B To BpeMs B.B. JIebeneBbIM KOHIIETTIIVS
JICYSHUST TTAIlMeHTOB C OCTPHIM HapyIIeHUEM MO3TOBOTO
KpPOBOOOpaIeHNS KaK YaCTh YUCHHUS O HEOTIIOXKHOI HEeli-
POXUPYPIUHN — aKTUBHOE BEISIBIICHHE OOJIBHBIX, KOHCYJIb-
Taus Hefipoxupypra, IepeBod B HEHPOXUPYPTUIECKOE
OTIeNIeHNE, SKCTPEHHAS TMAarHOCTUKA U JICUCHNE — He T10-
MEHSIach U B HacTosiee BpeMs. s peanm3anun 3TOM
koHuenuuu B.B. JleGeneBy npuiiLioch pelaTb OrpOMHOE
KOJMYECTBO OPraHM3AIIMOHHBIX 3a1ad: OpPraHM30BaTh



IIEXKYPCTBO HEHPOXUPYPTOB B ONIEPATUBHOM OTIEJIE CKO-
POIi TOMOIIM TSI CBOEBPEMEHHOM KOHCYJIBTALINM HEHPO-
XHUPYPTOB B HEBPOJOTUYECKUX OTACICHUSX U TIEPEBOI
MMAlIMEHTOB IJIsI XUPYPTAYECKOTO JICUCHUS B MHCTUTYT
B OCTPOM TNepUoJIe 3a00IeBaHUS.

He MeHee BaxXHbIMU ObLIM MPOOJEMbI COBEPILIEHCT-
BOBaHUS METOJOB 9KCTPEHHOU TMAarHOCTUKU U XUPYpPrU-
YecKoro JieueHus. B paMkax pereHUsT 3THX IPpoOIeM
o1 pyKoBoaCTBOM BstuecmaBa BacuipeBraa ObITH pa3pa-
0OTaHbl Y BHEAPEHBbI CHELMAIbHbIE PAHOPACIIUPUTENH,
ITO3BOJIMBIIIE BRITIOJIHITH MEHEE TPAaBMATUYHBIN TOCTYIT
K BHYTPUMO3TOBOI1 reMaToMe, CITeIIUaIbHbBII MHCTPYMEHT
IIJIST yIAJICHUSI aTepOCKIEPOTHYECKUX OJISITIIIEK M3 COHHBIX
aprepuii. Pazpaborana MeToarKa onepanuy HATOKCHMS
aHACTOMO3a MEXIy ITOBEPXHOCTHOM BHCOUYHOI U KOPKO-
BOW BETBSIMU CpeIHEN MO3TOBOU apTEepUH IJIsI YIYUILIECHUS
KPOBOCHAOKEHMS MO3Ta.

DTH pabOTHI, B KOTOPBIX OBUT 000011IeH pa3padboTaH-
HBIA B MHCTUTYTE OITBIT KOMIIJICKCHON MMAarHOCTUKU
U OTIEPATUBHOTO YAAJIEHUSI BHYTPUMO3TOBBIX KPOBOU3JIN-
STHUI TUTIEPTOHMYECKOTO TeHe3a, JIeTJIM B OCHOBY KHUTH
B.B. Jle6enena, H0.C. Modpde u 1.M. OcTpoBcKoit «Xu-
PYPIUs OCTPBIX MO3TOBBIX MHCYIBTOB» (1970). B xHmMTe
OOJIBIIION pa3me TOCBAIICH Takke nruddepeHInaTbHON
JMMATHOCTUKE TeMOPPATrMIeCKNUX U UIIIEMUYSCKIUX MHCYITb-
TOB, OIIEPATUBHOMY JICYCHUIO CTCHO30B 1 ITATOJIOTHUYE-
CKOM M3BUTOCTH MAarUCTPAIbHBIX COCYIOB IIIEH.

Xupypruyeckoe JIeUeHNE TeMOPParndecKuX NHCYIIb-
TOB ITO3BOJIMJIO CHU3MUTH JIETAIbHOCTE ¢ 80—85 % T1py KOH-
cepBaTUBHOM JieueHuM 10 40—50 % y onepupoBaHHBIX
OOJIBHBIX, YTO B TY MOPY OBLIO HECOMHEHHBIM JOCTIIKE-
HUEM.

YcnenrHoe pelreHre TpakKTUIeCKUX M HayYHBIX 3a1a9
IO OKA3aHWIO SKCTPEHHOI MTOMOIIM OOJIEHBIM HE TOJIBKO
C YepeITHO-MO3TOBEIMU TPaBMaMU, HO U C 3a00JIeBaHUSIMU
COCYIIOB TOJIOBHOTO MO3Ta, CITMHAIBHOM TTaTOJIOTHEH, OITy-
XOJISIMU TOJIOBHOTO MO3Ta B CTaAWN CYOKOMITEHCALIUY TO-
CITy>KIJI0 0OOCHOBAHMEM [UTS TIepeMEHOBAHMS HEMPOTpaB-
MaTOJIOTMYECKOTO OTICICHHUS B HEHPOXUPYPIUIECKOE.

B 1975 . Bsauecnas BacunbeBuy Jlebenes ObLI Ha3HA-
YeH IJIABHBIM BHEIITATHBIM CITEITNAIICTOM-HEHPOXUPYPTOM
Komutera 3apaBooxpaHeHus: I. MocKBbl. AIMUHUCTpa-
THBHAS JOJDKHOCTD MIO3BOJIMIIA PellaTh HEHPOXUPYpride-
CKHMe IIpo0JIeMBI Ha O0IIIETOPOICKOM YPOBHE.

[MpuHIMNIMATPHO HOBasA KOHUEMLMS JICYEHUS Malu-
€HTOB C MHCYJIBTOM, aHAJIN3 OIMMOOK AMAarHOCTUKH Heii-
POXUPYPTrUIECKIX 3a00JIEBAaHUIA 1 TPAaBM BpadaMM CKOPOI
IIOMOIMM M HEMPO(PUIBHBIX CTAllMOHAPOB ITPUBEIU
B.B. JleGeneBa k uaee co3ganusi B MockBe CIIy>KObI KOH-
CYJIBTaTUBHON HENPOXUPYPIMIECKOM OpUTambl, KOTOpas
MoOTJIa OBI He TOJIBKO KOHCYJIBTUPOBATh, HO M TOCIIMTAIM -
3UPOBATh OOJIBHBIX B IPODUILHBIC OTACICHUS.

Bynyum rmaBHBIM Helipoxupyprom Kommrera 3apaBo-
oxpaHeHusi I. Mocksbl, B.B. JlebeneB cymen 1oOuUThCS
OpraHU3allNy BHIC3THOM HEMPOXUPYPTUYECKON OpUTaIbI
Ha 0a3e HEHPOXUPYPTrUUECKOTO OTIACICHUS MHCTHUTYTA.
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Bpurama Hauana cBoro paboty B 1978 1., u ee paboTa ObLIa
OpraHM30BaHa Ha TIPUHIMITHAIBHO HOBOI OCHOBe. Bpa-
Yeli-KOHCYJIBTAHTOB HAOMpPaIN U3 IIITaTa OTACICHUS Heil-
POXMpPYpIruH, (heTbaIIepa N MaIIMHY, a TAKXKe METUKAMEH-
TO3HOE 00cCIeYeHNEe MPEAOCTABISIa CTAHIIMS CKOPOU
MEIUIIMHCKOM ImoMoIu. Bekope mist Heiipoxupypruae-
CKOIl Opurambl BHIIACIWIA peaHMMOOWIb «Mepcemec»,
OIIMH 13 HEMHOTHX Toraa B MockBe. Bpauu, denbaiiepsl
1 BOOUTEU ILIEHWIHN paboTy B Opurame, KoTopast Oblia
IPY>KHBIM CITTOYEHHBIM KOJIeKTHBOM. Helipoxupyprude-
CKO€ OTIEJICHNE MHCTUTYTA BBIACIISITIO OpUTaIe 3XOHIIe-
(hasrockoIT 1 HeOOXOMMMBbIC MHCTPYMEHTHI JIJIST IIPOBEICHMS
orepaluii B Apyrux craimoHapax. Eciu paHee Bpaua-Heii-
pPOXUpPYpra BEI3BIBAIM U3 [OPOICKOM KITMHIIECKOM 00Ib-
Huipl M. C.I1. BorknHa B 7HeBHOE BpeMsI 1 TT0 JIMIHOM
JIOTOBOPEHHOCTH, TO TeIlepbh KOHCY/IbTaTHMBHAsI Opurama
obecrieurBaia KOHCYJIBTAIINM KPYTJIOCYTOYHO, Y BHI30BBI
OCYIIECTBIISUIMCH Yepe3 OHUcreTdepa CKOPO IMOMOIIN
o Homepy 03. B pazpaboranHom «ITonoxeHnu o HEMpo-
XUPYPTAYECKOM Opuraae» mpeaycMaTpUBaINCh HE TOIBKO
KOHCYJIBTAIIMM OOJIBHBIX, HO 1 TIepeBO OOJIBHOTO B IIPO-
(unpHOE OTHENIeHNE, a TIPY HEOOXOIMMOCTH — IIPOBEIe-
HHE OTIEPaTMBHOTO BMEIIATEILCTBA HA MECTE.

B Hauane cBoeii paboOThl KOHCYJIbTaTUBHAsI Opuraga
BBIe3KaJIa K OOJBHBIM ITPEUMYIIECTBEHHO C YePETTHO-MO3-
TOBO TpaBMOM, HAXOMWBIIUMCS B IPYTUX CTallOHApaXx.
BrrociencTBum B CBSI3M ¢ HEOOXOAMMOCTBIO YIIyUIICHUS
KayecTBa OKa3aHUS MEIMIIMHCKON ITOMOIIKN OOJIbHBIM
C COCYOMCTBIMH 3a00JeBaHUSIMM MO3Ta M3MEHUJIACH
CTPYKTYpa BHI30BOB, 3HAUMTEJIHPHYIO TOJTF0 KOTOPBIX CTaIN
COCTaBJIATH CITy4ar OCTPOTO HapyIIEeHHS MO3TOBOTO KPO-
BOOOpalLlEHUSI.

B kxon1ue 1970-x — Hauvane 1980-x ronoB y BsueciaBa
BacunbeBrua BO3HUKIIA UIESI XMPYPIrUUECKOTO JEUEHUS
aHEeBPM3M MO3Ta B OCTPOM IIepHOJIE MX pa3pbiBa. DTO OBbI-
JIO CMEJTBIM TIPEIJIOKEHUEM, KOTOPOE BCTPETUIIO BHAYAIIE
JIOBOJILHOE PE3K1Ee BO3PAKEHUST CO CTOPOHBI OTEUECTBEH-
HbIX HEWPOXUPYPrOB, TPAAULIMOHHO OIEPUPOBABLIMX
OOJILHBIX C aHEBPU3MAMU B «XOJIOTHOM» TIeproje. Xupyp-
TWsI aHEBPY3M MO3Ta, TIOXKaJIyit, OIHa M3 Han0O0JIee CIIOXKHBIX
ee JacTeit, morpedoBaga 3HAUMTEIBHEIM 00pa3oM IIepe-
CTPOUTH paboTy KIMMHUKU. Helipoxupypriaeckyto onepa-
IIMOHHYIO OCHACTUJN ONEPAIMOHHBIM MHKPOCKOIIOM,
MUKPOXMPYPTUYECKUM MHCTpyMeHTapreM. HanaxeHHas
paHee JIOTUCTHKA OTOOpa M TOCITUTATN3AINY TAllEHTOB
C TeMOppParn4ecKnM 1 UIIIeMIIESCKIM MHCYJIBETOM TT03BO-
J1a 00eCTIeYnTh IIOTOK OOIBHBIX B oTHe/ieHne. Kak Bes-
KO€ HOBOE JeJI0, XUPYPIUIO aHEBPM3M IIEPBBIMIA OCBANBAJIA
sHTY31acTh. OTIepaiiiy 1o ITOBOIY pa3phiBa MHTPAKPAHM-
aJTbHBIX aHEBPU3M, CTaBIINE BIIOCISICTBUN OTHNM M3 OC-
HOBHBIX HaIIpaBJICHWI paOOTHI OTIEJICHMS, Hadall BBI-
nonuatk B.H. Illenkosckuii, B.B. Kpsuios, B.I. Pypya.
Bce 370 Mo3B0IMII0 MOAOMTU K pa3pabOTKe HOBOM aKTyaslb-
HOM U CJIOKHOI TIPOOJIEMBI XMPYPTUIECKOT0 JICUCHHST 00JTh-
HBIX C pa3pbIBOM apTepHAIbHBIX aHEBPU3M U apTepHOBE-
HO3HBIX MaJTb(popMaIiii B OCTPOM TIepHOIe 3a00IeBaHMUS.
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[lepBbie pabOTHI — CTaThU M JOKJIAIBI HA KOH(PEPEHIIMSIX,
MOCBSIIEHHBIC 3TO MpobiaeMe, — ObLIIU OMyOJIMKOBAaHBI
B 1984—1985 rr. B 1988 1. ObUIM 3allUIIEHbI KAHAUOATCKIE
nucceprauuu B.B. KpbeinioBbiM («I1porHos ncxoma paHHUX
oIepaluii Py pa3pbiBaX aHEBPU3M COCYIOB T'OJIOBHOTO
Mo3sra») u C.A. XononoBbiM («[IporHo3mupoBaHue 1 Ipo-
¢umakTUKa TOBTOPHBIX KPOBOTCUCHUI 13 apTePUATbHBIX
aHEBPM3M COCYIOB TOJIOBHOTO MO3ra»). B mampHeiiem
pabotsl ero yueHukoB B.H. Illenkosckoro, B.B. Kpbuio-
Ba, C.A. XosomoBa U Opyrux nokKa3aiu 3(PpPpeKTUBHOCTH
KOHIICTIIINY PAaHHUX OTepallii IIpU pa3phIBaXx aHEBPHU3M,
IIPOAEMOHCTPUPOBAB CHIDKEHIE JIETATbHOCTH.

B cmytHOE Bpems 1990-x TomoB 3HAYUTETBHO YBEIIH -
YHJIOCH YMCJIO TIOCTPAIaBIINX C OTHECTPEIbHBIMU U OPY-
XKeMHBIMU paHeHUAMU. BsiaecnaBy BacmibeBUdy Kak Be-
TepaHy-(QpPOHTOBUKY ObLIa MHTEPECHA 3Ta TeMa M OH
MIPUJIOXKUIT OOJIBIINE YCUINUSI K M3YyYEHUIO ITaToTreHe3a
OPYXEMHBIX paHEHUI, pa3pab0TKe HOBBIX METOIOB XUPYP-
TUIeCKOro JieueHnsI. MTorom 60JIbIIOi paboThI CTajla MO-
Horpadusa B.B. Jlebenena 1 B.B. Kprsutosa «OpyxeiiHbie
YepEeITHO-MO3TOBBIC PAaHEHUSI MUPHOTO BpEMEHU».

Bces eopdocmb yuumens 6 yuenuxax,
8 pocme NOCesIHHbIX UM CEMSIH.
. U. Menoenees

BsiuecnaB BacunbeBuY ObLI IPEKpPaCHBIM IIEIarorom,
Bceraa yaessiyl 00Jibl10oe BHUMAHUE OOYYEHUIO MOJIObIX
Bpaueil. CTpeMUJICS He TOJBbKO pa3BUBaTh y HUX 3HAHUE
MMPAKTUIECKUX M TEOPETUICCKUX OCHOB MEIUIIMHBI, HO
1 BOCITUTHIBATh YYBCTBO OTBETCTBEHHOCTH IIepeI OOTbHBI-
MH. OXOTHO TIPOBOIWII ¢ HUMHU 3aHSATHS, TUCKYTUPOBAJ,
MIpUBJeKaJI K HAydHBIM MCCIeOBaHMSIM. B omHOi#1 13 pa-
60T oH 3aMmevaeT: «HemapoM roBopsT, 4TO KaXKIbIi 3HAET,
KakK ynpaBJiSiTb TOCYIapCTBOM M KaK MPaBUJIbHO JIEUUTb».
Bsiuecnas BacuiabeBrY ObLI IIPOTMBHUKOM «3a04HOM KpU-
THKW» W BCErna TpeboBaJl KOJUIETHAIBHOTO, OTKPBITOTO
00CYXIeHUS TMarHo3a 1 onpeaeaeHUs TAKTUKU JIeYEHUS
MMaIeHTa.

M3manue xypHaia, KOTOPBIH SIBJISUICS ObI IIPOBOTHUKOM
WIeil HEOTJIOKHON HEUPOXUPYPTUM, ObLIO JaBHEW MEUTOMH
Bstuecnasa BacuibeBiua. Meura cobutace. B 1998 1. corpyn-
HUKAMU OTIEJICHHS TIPY YIACTHH ACCOLMALINK HEUPOXUPYP-
roB Poccum ocHoBaH xxypHan «Heiipoxupyprus». B.B. Jle-
0eIeB CTaI ero TJIaBHBIM PEIaKTOPOM M BIIOXKILUT BCIO CBOIO
SHEPIUIO B HOBOE HAUYMHAHMe. B HacTosIIIee BpeMsT XKypHaT
BXOIUT B MEpEUYEHb BEMYILMX PELIEH3UPYEMbIX HAyYHbIX U3~
JAaHWI, peKOMEHAyeMbIX BbIcllieli aTTecTallMOHHOM KOMUC-
cueii mipu MuHoOpHayku Poccun ajist myOomMKaLym MaTepua-
JIOB IMICCEPTAIii Ha COMCKaHNE YIeHOM CTeTIeH KaHI/IaTa
¥ TOKTOpa MEAMIIMHCKIX HayK. B HacTosImee BpeMsi XKypHat
HacuuThBaeT 0osee 1500 moAMCcInKOB.

BsauecnaB BacunbeBuu Hanmcan okono 400 HaydHBIX
paboT, M3 HUX 13 KHHUT, KOTOpPBIE CTaJId HACTOJHHBIMU
TSI HEUPOXMPYPTOB Y Bpa4€il CMEXXHBIX CITEIMATIbHOCTEN.
A PYKOBOJIICTBO IO HEOTIOXHOW HEHPOXUPYPTUU OBLIO
ypoctoeHo ripemun uM. akaa. H.H. bypnenko. [1yonukanmm
B.B. Jlebenesa oTiinmyan ocoOblil «JieOeaeBCKUIT» CTUIb —
YETKOCTb MBICJIN, OTCYTCTBHE CIIOKHBIX 3ayMHBIX BEIpaKe-
HUI 1 000pOTOB, IIPOCTOTA TTOAAYN MH(MOPMAIINH.

TpynoBast u HayyHas gesiTeIbHOCTh BsiuecimaBa Ba-
CUJIbeBHYA MOJY4YMJia BbICOKYIO olieHKY IlpaBuTenbcTBa
Poccun, MocKBHI 1 Hay9HOIT OOIIECTBEHHOCTH.

B 1995 1. 3a Hay9HO-KCCIIeA0BATEIBCKYIO padoTy «Jle-
YeHMe 1 eTO OPTaHU3aIMsI IIPY YepEITHO-MO3TOBOM TpaBMe
M OCTPBIX COCYAMCTBIX 3a00J€BAaHUSX TOJOBHOTO MO3ra»
B.B.JIe6enes, B.B. Kpninos, M.C. Ienbdenteiin, H.C. Kyk-
coBa, M.IO. Maruun, P.A. Kapambies, 0.C. Modde
ObL1K HarpaxaeHsl [IpeMmueit Mapa MOCKBBI.

3a 3HaYMTENbHBIN BKJad B pa3BuTue Hayku B.B. Jle-
6eneB B 1999 1. 6611 ynoctoeH TocymapcTBeHHOM TTpeMUn
Poccniickoit ®enepannm.

CaMoe 171aBHOE HaclieAcTBO BsruecnmaBa BacumbeBu-
Yya — CO3IaHNe CBOSH HAyIHOM IITKOJIbI, BOCITMTAHNE OOJTh-
IIIOTO YKCJIa YYSHUKOB, KOTOPEIE pabOTalOT Ha BCEM ITOCT-
COBETCKOM ITPOCTPAHCTBE U 3a PyOEKOM, IPOIOIKAIOT
¥ pacIIUPSIOT HAYaTOE MM JeJIO0.

A.m.n. A.3. Taasinoe
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O BAYECJIIABE BACMJIBEBHUYE JIEBEJIEBE (1923-2008)
K 100-JIETUIO CO IHA POXKIEHUMA

Memories of Vyacheslav Vasilievich Lebedev (1923-2008)

For the 100" anniversary of birth

BsauyecnaB BacuibeBrUY NPOXKWUII TOJTYIO U TLTOAOTBOP-
Hy10 XU3Hb. Meo10r HEOTI0XKHOM HEMPOXUPYPTUH, ITPO-
deccop, 3aCay>XEHHBIN AesATeNb HAyKU, CO31aTeb IIIKOJIbI
B Uuctutyre mMm. H.B. CkinndocoBckoro, ocHoBaTe b
KypHana «Heipoxupyprusi», aBrop 13 KHUT, pyKOBOIM-
TeJTb TOPSIAKA 25 MUCCEePTAIMOHHBIX paboT. Apkas aud-
HOCTb ¢ (DpOHTOBOI OMorpacdueii, yaeHblii ¢ ImojieMude-
CKMM 33JI0pOM, CMEJIbIi HEHPOXUPYPT-HOBATOP, MATPUOT,
rpaXJIaHWH, C Xapu3MaTUYEeCKUM J1apoM. BbL1 rHEBIUB,
HO OTXOMUYMB. bbiBaj MpoTUBOpeUUB, 3a0yXKaaacs B Ha-
VUHBIX MCKAHMSIX U TIpeIjIaraeMbIx MeTogax. OIHM OIIro-
KU TPU3HABAJ, B IPYyrux yrmopcTtBoBai. CyObeKTUBU3M
B CY>XKIEHMSIX ITOPOI TepeBelBal 00beKTUBHBIN MOAXO/.
JlebeneBa Bce cpasy 3anomuHanu. Ero npucyrcreue uiu
OTCYTCTBUE BCET/Ia SBCTBEHHO OLIYIAIOCD.

Kuury o BsiuecnaBe BacunbeBuue, rojiarato, HaImumIIyT
€ro YYEHUMKHU. A 51 pacCKaxy O HalllUX HEMPOCTHIX, HO MPO-
JNYKTUBHBIX B3aMMOOTHOLIECHUSIX HA TTPOTSKEHUN TTOUTU
noJiyBeka.

B acniupaHType MHCTUTYTAa HEUPOXUPYPTUU MOU UH-
Tepechl OrpaHUYMBAIMChH HelipooHKoJioruei. Ho korma
IOCJIE 3aLUThI KAHAMAATCKOM auccepTauuu B 1962 L. s1 mo-
naja B [opbKOBCKUI1 MHCTUTYT TPAaBMAaTOJOTMU U OpPTOTIe-
JINU, BBIHY>K/I€H ObLIT LIEJTMKOM TMEPEKTIOUUTHCS Ha Yepern -
HO-MO3ToBble MOBpexXaeHUs. 1 KoHeuHO, B ToJie MOETO
3peHus BIIepBbIe Monaiu Tpyasl BsuecnaBa BacuibeBuya
Jlebenena n3 «Cxknudar. [1pexne Bcero oHM TIpUBIEeKaIN
obmmpHocThI0 HabmoneHuit. C Takoi «(aKTypoil» HeTb-
351 ObLJIO HE CYMTATHCSI.

Bcnen 3a HUM MbI ¢ MOUM ApyroM JIbBoM XaliKeJieBu-
yeM XUTPUHBIM 3aHSUIMCh U3YYEHUEM TPaBMaTUUYECKUX
BHYTpUYEPEIHbIX TemMaToM. KapTuHa B TaKOM KpymnHei-
11IeM LIEHTpe, Kak [OpbKOBCKWI1 MIHCTUTYT TPAaBMATOJIOTUMU,
ObL1a yapyyvaroneii: 90 % ciydaeB 00beMHBIX Liepedpasib-
HbIX KPOBOMBJIUSHUI paclo3HABAINUCh TOJIBKO HA CEKLIUMU,
a B ocTtajibHbIX 10 % mocTpagasliiye OreprupoBaIuCh C Ta-
KMM ONO3IaHKEM, YTO MOJAABISIOIEE OOJBIIMHCTBO 10~
rubao.

M1 U3y4anu MpUYKUHBI OIIMOOK Ha CyAeOHO-MeIUIIH-
CKOM MaTepuaje U HakaIMBaJu COOCTBEHHbIE KIIMHUYE-
CKMe HaOMIoAeHUs, K KOTOPbIM MPUMEHSUIM MPENTOXKEH-
HBIIT HAMM TIPUHIIAT «T€MaTOMHOI HAaCTOPOXEHHOCTH».
Curtyaiyst Hagajaa MEHSTHCS K JIydIIeMYy.

O000IIMB CBOl TEPBBI OITBIT, HAITMCAIN CTATBIO
00 anuaypaibHbIX FeMaTOMax U HaIllpaBUJIU €€ B «XUpyp-

ruto. 2KypHan um. H. M. ITuporosa», TOAbKO MOTOMY YTO
YJIEHOM PeaKOJIJIETMU TaM ObLI X 3HaToK — B.B. JleGenes.
Hanmestmich u xxganmm. Mecsia yepes IBa MOJYyIUINA pas3-
FPOMHYIO pELEH3MIO: MaTepuaa Mall, 3aTO €ro aHajiu3
Ype3MepeH, 1 ITy0IMKOBaTh CTaThIO HET CMBICIIA.

beccnopHo, BstuecnnaB BacunbeBuy ObLT paB, yIipe-
Kasi HaC B MHOTOCTOPOHHOCTHU pa30opa CPaBHUTEIHHO
HebobllIoro yucaa HabmoneHuii. Ho mokasanoch, 4to
PELIEH3EHT «IIPOIIIe]I MUMO», HE OLIEHUB U3MEHEHMSI IIPO-
THO3a B JIYUYIIYIO CTOPOHY IIPY HAIleM TOIXO0Ae K XHUPYp-
YU SIMUAYPATBHBIX TEMATOM.

IIponomxanu cobupaTh Martepuasn, pa3dpadaTbiBast
KIMHUYECKHE BAPUAHTHI TeYCHUSI 000JI0UCIHBIX, BHYTPH-
MO3TOBBIX I BHYTPIKETYIOUYKOBBIX TPAaBMAaTUUECKUX Te-
MatoM, IudhepeHINAIBHYI0 THAaTHOCTUKY U METOIUKU
yaaJleHUs1, BKJIoUYas ciaydyad HETUIMYHOM JIOKaIU3aluu.

B nTore monmyumirack HoBatopcKast muccepranms JIbpa
XalkesieBM4a, a 3aTeM 1 IiepBasl B CTpaHe Hallla COBMECT-
Hasg MoHorpadus «TpaBMaTudecKrue BHYTPUICPEITHBIC
reMaToMbl», U3gaHHasg «MenuumHoi» B 1973 .

B 1969 r. 1 BnepBoie yBuaea BsueciaaBa BacuibeBu-
ya 1 mmo3HakoMwiIcs ¢ HuM. OH nposonui B MHcTHTYTE
nMm. H.B. CkximudocoBckoro Beecoro3Hyio KoHpepeHIINo,
MOCBSILLIEHHYIO XUPYPTrUYE€CKOMY JIEYEHUIO YIIIMOOB rOJ0B-
HOT'O MO3Ta. DKCIepUMEHTHI 3apyOeKHBIX YUCHBIX «3apa3u-
m» BstaecnaBa BacuibpeBrya, M OH CO CBOMCTBEHHOU eMy
SKCIPECCUe IIPOIBUTAI HOBBIII METOM B COBETCKYIO KITMHH-
YEeCKYI0 MPaKTHUKY. [10SBIINMCH 1 alloJIOTeThI TOTAIbHOM X1~
PYPIuu yIIMOOB rOJIOBHOTO MO3Ta, ¥ IIPOTUBHUKH OIIePaTHB-
HOTO BMeIIaTeIbcTBa. K mocaemHM OTHOCHIICS U 1.

BsiuecnaB BacunbeBruu 00e30py:KuBai cBoeil 1OOpoit
VJIBIOKO ¥ IPUBETIIMBOCTEIO. «S aymai, uyto JInxrepman-
XUTPUH — 3TO OAWH YEJI0BEK», — MOLIYTWII OH, TOJaBast
MHe pyKy. M mponomxan: «ITountaB Baiiu paboTthl, 51 00e-
1110, YTO OOJIBIIE UX «PYOUTH» He Oymy». DTO OBLI IUAIOT
cTapirero u miaamiero. HecMotpst Ha Hallly «<HepaBHOBeC-
HOCTB», S BCE XK€ BBICTYITJI Ha KOH(PEPEHIINY ¢ KPUTUKOMI
BCEOOIIETO OXBaTa XUPYPrUIeCKUM JICUSHUEM IIOCTPaIaB-
IUX C TSOKEJBIMU YIIMOAaMM TOJIOBHOTO Mo3Ta. B atoMm
BoIIpoce MBI ¢ BsiuecmaBom BacuiibeBiaeM pa3onuinchk.

Hab:romast moToK mocTpagaBIIiX ¢ YepeITHO-MO3TOBOM
TpaBMoit B 100-koeuHoM [TOpHLKOBCKOM MeXKO0JIACTHOM
HEeMpOXUPYPIUIECKOM IIEHTPE, ST YOSIMIICS, 9TO €CJIN YIIH-
OBI MO3Ta TSDKEJIOl CTEIIeH! He COTIPOBOKIAIOTCS] BHYTPH-
YepeITHBIMI TeMaTOMaMM U BIABJICHHBIMU IEPeJIOMaMu,
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TO «B YHMCTOM BHUIE» CPABHUTEIHHO PEIKO ITOIICXKAT
Xupypruu. MeTomoB 0eCKpOBHOI HEWPOBU3yaTN3alINN
B 1960—1970-¢ ronpl eiiie He ObLIO, U 51 HE IMPEACTABIISLI,
Kak, He 3Hasl TOIMUKH, pa3MEPOB M CTPYKTYPHI O9aTrOBBIX
TTOBpEXIECHMI BellleCTBa MO3Tra, MOXKHO B HETO BTOPTaThCST
1 HeM30eKHO SITPOTeHHO MOITOJTHUTEIBHO TPAaBMUPOBATh,
TeM 6oJIee YTO alelThl XUPYPrUY YIIMOOB MO3Ta, HAIIPH-
Mep FOpwuit BsiuecnmaBoBud 30TOB, Ipeajiaraiy yIausiTh
0oYary IMOBPEXICHMS MO3Ta B Ipeeiax 3M0POBBIX TKaHEH
ot 0,5 1o 4 cM o okpyxHocTH. JJymato, uro u Bstuecian
BacwmipeBrd He OBIT CTOPOHHUKOM HEKPUTUIHOTO MeXa-
HUCTUYECKOTO MEPeHECEHMS TOTO, YTO JOITYCTUMO 10 OT-
HOIIIEHUIO K MBIIIICYHOM 1 KOCTHOM TKaHSIM, Ha BEIIIECTBO
TOJIOBHOTO MO3Ta.

3abery Buepen. KommbiorepHass 1 MarHUTHO-PE30-
HaHCHast ToMOTpa(uu MO3BOJIMIIN MPIKM3HEHHO U3YJaTh
SBOJIIOIIAIO ¥ WHBOJIIOINIO 0YarOBBIX IMOBPEXICHUI Be-
IIIeCTBa TOJIOBHOTO MO3Ta. M TIpu comocTaBIeHUN C KITH-
HUYECKOI KapTUHON M KaTaMHE30M OBLIO YCTAaHOBJICHO,
YTO COOCTBEHHBIC CAHOTCHHBIC MEXaHN3MBI IIOCTPaIaBIIIe-
IO YacTo JIy4llle CIIPABJISTIOTCSI C O9araMy pa3MO3XKEeHUS,
YeM XUPYpPruIecKoe BMEIIaTeIbcTBO. B UTore ObIIA BHI-
paboTtaHsl TddepeHIINPOBaHHBIC TTOKA3aHUS K MX JieUe-
HUIO C pacmmpeHreM cepbl KOHCEpBAaTUBHOTO BEIACHMS
IMOCTpadaBIINX.

BstuecnmaB BacunmbeBHY He IIPOCTO PEeKOMEHIOBAT,
a CO CBOMCTBEHHON eMy HelpepeKaecMOCThIO TpeOOBall,
YTOOBI BCE OIIEPaIIN T10 YIAICHUIO TpPaBMaTHIECKIX BHY-
TPUUYEPEITHBIX TEMATOM U YIITOOB TOJIOBHOTO MO3Ta IIPO-
BOIMJIVICh NCKITIOUMTEIHLHO C UCTIOIB30BAHUEM PE3eKIIH-
OHHOW TpemaHamuu. ITOCKONBKY OH OBUI TJIABHBIM
HelpoxupyproM MOCKBBI, €T0O peIlIeHNe PacIpOCTpaHsI-
Jioch He TosibKOo Ha MucTuTyT M. H.B. Cximdocosckoro,
a Ha BCE CKOPOIOMOIITHEIC OOJTBHUIIBI MeTramoamca. Xu-
PYPTH, KOTOPBIE, MCXOS M3 KOMIIEHCUPOBAHHOTO COCTO-
STHUSI OOJIBHOTO, OCYIIECTBIISUTM KOCTHO-TJIACTUIECKYIO
TpemaHaIWIo, CTPOTO HaKa3kIBaIMCh BsiaecmaBom Bacwiib-
€BUYCM.

OO6ocHOBaHa JIM TaKas TTO3UIIMSI, COXPAHSIS KU3Hb
ONEepUPOBAHHBIM IIOCTPAmaBIINM, 3aBEIOMO OeaTh
WX WHBAJUIAMU W TOABEPraTh MMOBTOPHBIM OITepaIVSIM
10 3aKPHITHIO IedeKTa Jyeperra, 00pa30BaHHOTO TIPH pe-
3eKIMOHHOI TpenaHan? KoHeYHO, IEKOMIIpecCHsI B TsI-
JKEeJIBIX CITydasx MOTJIa 00J1er4aTh TeYSHHE TTOCIeoITepalii-
oHHoOTO Tleprona. Ho 3auem ke Bcerma menath ee IyTeM
PE3eKIIMOHHOI TpeITaHallMM, a He COXPAHATh KOCTb, BbI-
IMAICHHYIO TIPU KOCTHO-TIJIACTUICCKON TpelaHaIuu, IS
ITOCJIEAYIOIIEH peKOHCTPYKIINY Yeperna?

JI100yr0 KpUTHKY Ha 3TOT CUET M JaHHBIC TUTEPaTyPhI
BstaeciiaB BacuiabeBUd pemmmTeIbHO OTBEprai, Jaxe Kor-
JIa HACTYIIWJI TIepHOA HEMHBAa3WMBHOI HEIPOBU3yaIN3aIINN.
Ero 6nukaitiumii yaeHUK 1 rmpeeMHuK Bukrop Bnagumu-
poBrY KpbIJIOB TOTIA TIPEIJIOXKIUT IIPOBECTH CPAaBHUTEIb-
HOE MCCIIEIOBaHUE PE3eKIIMOHHON M KOCTHO-TUIACTHYC-
CKOH TpeTlaHaIliM Ha PeIpe3eHTATUBHBIX COITOCTaBUMBIX
rpymiax 6oyibpHBIX B MHcTHTYTe MM. H. B. CximndocoBcko-

ro. MccmenoBaHne mokasajo, YTO HUKAKOTO BHIMTPHIIIA
BO BPEMEHHU M pe3yJIbTaTax XUPYPTruIeCKOTO JICUCHUS TsI-
XKEJIOU 4epemHO-MO3Tr0BOM TPaBMBI PE3CKIIMOHHBIA METO/I
yIajeHus He JaeT, TapaHTUPYS JUIIb JOTIOJTHUTEIBHYIO
VHBAJIMIN3AIUIO MIOCTPagaBIINX. 3aMeuy, YTO ITOTOOHBIE
CpaBHUTEJIbHBIC MCCIICAOBAHMS C TAKMMU XKe Pe3yJIbTaTa-
mu riposedt JI.X. Xutpun B [oppkoMm enie B 1960-e romsl.
BsyecnaBp BacuibeBUY HaKOHEI CMUPWIICS: CIIOPUTH
C DAaHHBIMU, TIOJTYYCHHBIMU B COOCTBEHHOI KJIMHUKE, OBbI-
JIO HEBO3MOXHO.

006 MCTUHHOM OTHOIIIEHUHM, TOBepHU KO MHe Bsue-
ciaBa BacuibeBuya M OoLleHKE UM MOEI pOJid B HEMPO-
TPaBMAaTOJIOTUN CBHACTCIBCTBYCT MCTOPUS ITOTYyUCHHUS
Hamu [ocymapcTBeHHOM IpeMUH.

B urone 1988 1. Bo Bpems nipoBeneHus IV 1 rmocieaHe-
ro BcecorosHoro cre3na HelipoxupyproB B JIeHuWHTpame
BstauecnmaB BacmiibeBUY ¢ XUTPUHKOM B TJIa3aX, YIbIOAsICh
B YCBI, IIOTIPOCHIT MEHSI IIPOBOIUTH €T0 B TOCTHHHUILY «OK-
TSIOpbCKasi» — OH ye3XaJl B MOCKBY, HE TOXHNIASICh OKOH-
yaHus popyma.

«Jleonnna bonecnaBoBuu, — oOpaTuiicst Ko MHe Bsue-
ciaB BacmipeBr4, — HUKTO KpoMe Hac ¢ Bamu He caeman
OoJibllie OJIs1 pa3paboTKU mMpoOieM YyepernHO-MO3TOBOM
TPaBMBI 1 BHEOPEHUS WX B MpakTUKY. [louyeMy OBl HaM
He MOJIyYUTh 3aciIyXeHHyIo [ocymapcTBeHHYIO TIPEMMIO.
KoneuHo, Hamo co3maTh KOMaHAy. DTO A Mmopydaio Baw.
beccnopen IloranoB u3 MHctutyra bypaeHko, a nanee
HeoOXOmInM TSDKeI0BeC, TaKoit Kak PomomanoB. OH 1 eTo
WHCTHUTYT 3aHUMaroTcs TpaBmoii. [Toesxaiite B KneB 1 e-
peroBopute ¢ AHapeeM [lerpoBuuem».

IIpennor nns noe3nku B Kues ObL1: 51 Kypuposai Bee-
COIO3HYIO IPOTpaMMy I10 HeiipoTpaBMe. M3moxmt AHIpeIo
IMerpoBuuy nipemoxenue BssuecnaBa BacunbeBuua. ToT
BOOMYIIEBUJICS M B TIPUCYIICH eMy YeTKOM Ha4aIbCTBEH-
HOI MaHepe cKa3a/mpuKa3ajl: « MBI OymIeM TOJIOBHBIMH,
5 gyenoBek ot KueBa u 3 or Mocksbl. A Bac, Jleonun bo-
JIECJIAaBOBUY, TIPOIITY OBITH KOOPIUHATOPOM>».

4 3apaHee npennosarai, 4YTo 3Ty POJb OTBEAYT MHE.
Cobpan MaTepHaIbl OT COABTOPOB U OBICTPO CIICTIUI YBe-
CHCTYI0, 00TaTO WJLTIOCTPUPOBAHHYIO MAIIMHOIHCHYIO
kHury wist Komutera no JlenHnHckum u [ocynapcTBeHHbIM
npemusim CCCP. berarb Tyaa npuuuioch MHOTOKPaTHO.
K cuyacTtbio, KOMUTET pacnonarajics nooau3octu otT MH-
CTUTYTa Helpoxupyprum — Ha 3-i TBepckoii-SAMcKoit.

BsyecnaB BacunbeBuu U apyrue KoJyuierd ObLId 10-
BOJIbHBI MOEIT OTIEpaTUBHOCTHIO. BHavane mesro mpoaBu-
rajiock ycrrenrHo. IToce 1-1o Typa roocoBaHUS B CEKIINT
110 MeAWIIMHE Hallla paboTa cpelr IOJyTopa AECITKOB
MIPETEeHICHTOB 3aHsIa 3-¢ MecTO (IIpeMUit IO MeIULINHE
IIOJIaraJIoch TpM). MBI PO BO 2-i Typ, HO TaM Hac
000IIUTH, ¥ ¢ 4-M MECTOM ITOTaJIA Ha Pellalolee roIocoBa-
HHe B KomuTeTe. [Ipemust Ham He mocTaiachk, IpaBaa, Ipem-
JIOXKWIM TT0aBaTh paboTy Ha ciaenyroimuii 1990 . 1o Mbl
caenaiy, HO Hac cpe3aid yxke Ha 1-M type. HeT Tak HeT.

Csou mcciemoBaHusl npomokanu. Hecmorpss Ha
OTCYTCTBHE (PMHAHCHPOBAHUS W Ipyrue TPYTHOCTH,



CBSI3aHHBIC ¢ HagBUTABIIUMCS paciagoM CoBerckoro Co-
1032, MBI BCE K€ YCIICIITHO 3aBEePIIIIN OTPACIIEBYIO HAyIHO-
TexHndecKyto mporpammy C. 09 «TpaBMa meHTpaIbHOU
HEepBHOI cucteMbl». B 1994 1. Anekcannp HukomaeBuu
KonoBanos u Bsuecnas BacuibeBud JIebenes HamoMHWIN
MHe, 4TO Iopa IToaaBaTh JOKYMEHTHI Ha concKaHue [ocy-
IapCTBEHHOM IpeMuM, Terepb yXe Poccuiickoit Mene-
paLmu.

Marepualibl HaIllx IO YepeITHO-MO3TOBOI TpaBMe CTa-
JIM 3HAYUTENbHO Oorade. KocTsak KoMaHIBI (ee TIpenen
8 4e10BeK) coOCTaBWIIM COTPYIHUKN MHCTUTYTA HEHPOXU-
pypruu uM. H.H. Bypaexko Bo riase ¢ Anekcangpom Hu-
KonaeBu4eM KOHOBaJOBBIM, M, KOHEUYHO, B HEe BOIIIEI
Bsuecnas Bacunwesuy Jlebenes uz HUU ckopoii momorm
nM. H.®. CxnudocoBckoro. OndaTh I cUIEN JIETOM
HaIl CO30aHMEeM BHYIIMTEIFHOTO TOMAa ONMMCAHUS HaIleh
PaboOTHI M TOMA-TIPWIOKEHUS C MJUTIOCTPAIIASIMH.

B KxoHIIe aBrycTa OTHEC 3TU TSKeJIble MaKeThl (TITI0C
n3naHHbIe MOHOTpadnn) B Kommccnro o TocymapcTBeH-
HbIM nipemusiM nipu [pesuaeHre Poccuu. Yxe B 1-M Type
TOJIOCOBAHMS MBI OKa3aJIMCh Ha 2-M MeCTe, BO 2-M Type —
OITyCTWJINCH Ha | CTYIIEHBKY, a B 3-M pelIaioieM Type —
paznemm 2—3-e Mecto. B ntore nomyunim [ocymapcTBeH-
Hyto npemuio PD 3a 1995 . B 06/1acT HAyKW M TEXHUKH.

Bce, a B ocobenHocTu Anekcanap Hukonaesuu, 6a-
romapwii MeHs 3a TIOATOTOBIIEHHBIM Tpyxa. IlomHIO,
KakK JTOBOJBHEIN BsuecnmaB BacuiabeBUY 0TO3Bajl MEHS
B CTOPOHY U CKa3a: «Y MEHS eCTb TOCTaTOYHO MaTepHa-
JIOB, YTOOBI IIPeTeHIOBaTh Ha [ocTIpeMUIO IO COCYIMCTOM
tematuke. S mporny Bac 3aHSTBCS ee oopMiIeHIEM». —
«BstaecaB BacmipeBu, y MeHSI HET paboT IO COCYIUCTOM
ITaTOJIOTUM, ¥ TIOTOMY HE MOTY YIaCTBOBaTh». — «3aT0 BeI
yMeeTe co3maBaTh IPeaCcTaBIeHIE, 1a M HEBPOJIOT BoI 13-
BEeCTHBII». OTHAKO HA TOM JIEJIO M 3aKOHYMIIOCH.

BstueciaB BacuiibeBrd, HaTypa yBIeKaroIIasicst, MICKaI
CIOCOOBI OOPBHOBI C EKU3HEHHO OMAaCHOM TPaBMAaTHUECKOM
BHYTpUYEPEITHOI TutiepTeH3neit. CaM JIM WIN C YbEH-TO
IMogaYM OH YXBaTWJICS 32 TCHTOPMOTOMMIO KaK METOI BHY-
TpeHHEN TeKOMIIPECCUY, YPAaBHOBEIITMBAIOIINI TPpaTeH-
THI JABJICHUS B CYIIPAaTeHTOPHAIHLHOM M CYyOTEHTOPHAIIb-
HOM TIPOCTPAHCTBAX M MPEISTCTBYIOIINI YIIEMICHHUIO
CTBOJIa MO3Ta B BEIPE3Ke MO3XEeUYKOBOro HameTa. C 3TOM
LIEJIbIO ObLT M300peTEH TEHTOPUOTOM. BsiuecnaB Bacuib-
€BUY M €r0 IOMOITHUKU WMCIIOJB30BAIN €T0 Y OOJBHBIX
B KOMAaTO3HOM cocTossHUU. CIIOXHO TPeaCTaBUTh, KaK
BCJICTIYIO — IIPM OTCYTCTBUU METOIOB HEHPOBU3YaIN3aINI
W HaBUTALIMM — BO3MOXHO aTpaBMaTUYHO U OECKPOBHO
IOCTAYH Kpast BBIPE3KH MO3XKEUYKOBOTO HAMeTa U paccedb
ero. Kak nucan cam BsuecnaB BacuiabeBuy, TEHTOPUOTO-
MM He cITacajia O0JIbHBIX, Y KOTOPBIX ee mpuMeHII. OHU
mornbaan, KOHEYHO, He CTOJIBKO BCIICACTBUE TIPOIICAYPBI
paccedeHMsT HAMeTa, CKOJIBbKO BCIIEICTBME COBOKYITHOM
TSKECTH moBpexxaeHus mosra. M rem He meHee Bsuecnas
BacmiseBUY pomoinKait mponaraHaupoBaTh STOT METOI.

IIpodeccop JlebeaeB ObLT BEIAAIOIIUMCS OPraHU3aTO-
poM. EMy niprHamIeXXUT vmesi CO3MaHus CITeIUaIn3upo-
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BaHHBIX HEUPOXUPYPTUUECKUX OpUTaI CKOPOIl TTOMOIINA
U ee OCYIIECTBIeHNE. DTO Pe3KO MOAHATI0 B MOCKBE ypo-
BeHb YPreHTHOM TMAarHOCTUKU M JIEYeHUS He TOJBKO Ue-
PEITHO-MO3TOBOI TpaBMbI, HO M CITOHTAaHHBIX CyOapaxHO-
UIAJTBHBIX KPOBOM3IIUSTHUIA.

BsauecnaB BacunbeBuu SBUJICS MTMOHEPOM Pa3BUTHUS
B CTpaHe y4eHUs O COUECTAHHOI YepeITHO-MO3T0BOI TpaBMe,
TPpaBMaTUYECKOM IIIOKE, COCYAVCTON HEMPOXUPYPTUM.

IMocnennum netuiem npodeccopa JlebeaeBa crano
co3maHue UM xypHaina «Heiipoxupyprus». DTo OB cMe-
JIBI ¥ OTBETCTBEHHBIN 11ar. 2KypHasl «COCTOSICSI M YCTO-
ai1». BauecnaB BacuiabeBUY, ecTeCTBEHHO, 3aHSJ IOCT
IJIAaBHOT'O peJakTopa, a ero cnoaBxxHuK B.B. Kpbuios
cTaJl 3aMecTUTeJIeM IaBpena. B peakoiernio Bsuecias
BacunbeBrY BBesT 1 MEHs, 3HAsI, 4YTO 51 4aCcTO OyIy C HUM
roJieMu3npoBath. M IeiicTBUTEILHO, 3aceTaHUsT PEAKOII-
JIETUU TIPOXOAUJIN O4YeHb XMBO, BO MHOTOM OJyiaromapst
TOMY, YTO TVUCKYTUPOBAJIU ABa CAMBIX CTAPBIX U OITBITHBIX
ee wieHa — BsruecnaB BacunbeBuu u Jleonun bonecinaso-
BUY. B Kakoii-To Mepe 3To OblIa IIKOJa JIST MOJOIBIX —
TaK CYUTAJIV OHU CaMU.

Bynyuu mHoro siet npeacenaresieMm MocKOBCKOTO 00-
IIIecTBa HEUPOXMPYpros, podeccop Jlebeaes MHOTO clie-
JIaJl JUTsl BOCIIMUTAHUST Y CBOMX KOJUIET KIMHUYECKOTO MbIIII-
JICHUSI.

BstuecnaB BacunbeBud ObL1 OJ1IMCTATEIbHBIM TTOJIEMU-
CTOM, pa3bupast Ha CTpaHMIIAX XypHajla caMble OCTphIE
BOTIPOCHI MEIUIIMHBI Ha CTBIKE C CoLMoiorueit. Mou cra-
ThY OH TOYTH BCETJa pa3Mmellall B pasaene «JIuckyccum»
1 OOBIYHO CaM UX KPUTUYHO KOMMEHTHPOBAJI.

Bnipouem, ogHaxnsl BssuecnaB BacunbeBuu pesko,
HeapryMeHTUPOBAHHO M HEYCTYITYUBO BBICTYITWII ITPOTHUB
ITyOJTUKAIIHA JICKIINH 110 KJIACCU(PUKALINI YePEeTTHO-MO3-
TOBOI TPaBMBI, HAITMCAHHOI MHOI 10 TTpOChDde 3aMeCTH-
test raBHoro penakropa B.B. KpeinoBa. f1 He moHuman
MMPUYMHBI 0TKAa3a, TeM 0oJjiee uTo caM Bauecaas BacumbeBiy
OBbUT OMHUM U3 co3aaTesieii 3Toi 0(UIINAIBHO YTBEPKIAEH-
HOIT BepCUM OTeUeCTBEHHOM Kitlaccudukanuu. Oouaencs
W peIni BRITH U3 peakojuiernu. Cnacu6o Bmamumupy
BuxropoBuuy — yroBopui ocrathbes. [To3ke mpuymHa cta-
Ja sicHa: BguecnaB BacuiabeBUY BBIITYCTHI COOCTBEHHYIO
BepCHUIO KiaccuUKaIUM U TaToreHe3a yIImboB TOJI0B-
HOTO MO3Tra, pacXoIMBIILYIOCS ¢ Moeli. B 3HaK mpumupe-
Hug BgyecnaB BacmibeBUY mpemioXun MHe OMyOJIMKO-
BaTh JIEKIIUIO O COTPSICEHUU TOJIOBHOTO MO3ra.

Kypuan «Heiipoxupyprus» osu1 mis BsaecnaBa Ba-
CWJIbeBUYA TBOPUYECKON OTAYLIMHOM, OCOOEHHO B MOCEN-
HUE TOJbI, TSKEIbIe TSI HETO.

C BstuecnmaBom BacuiibeBrueM MBI OOMEHUBAIMCH CBO-
MU MoHoTpadusaMu. bosee Toro, oH HepeaKo MPOCHIT, 4TO-
ObI UMEHHO §I UX pelLIeH3MPOBaJl, TaK KaK ObLUT yBepeH B MOEit
o0bekTMBHOCTU. OH TIpUBJIEKaJI MEHST TAaKXKe K OIMIIOHUPO-
BaHUIO JUCCepTalMii cBOUX yueHUKOB. C aHaJIOTMYHBIMU
npocwkbamu 1 s1 oopaiancs K BsiuecnaBy BacunbeBuay. J1o-
BEPUTEJIbHOCTh HAIIMX OTHOIIEHUI TTOAYepKUBAET U TOT
(axT, yTo, KOrma eMy OblIa Hy>KHa TToAAepsKKa ITPecchbl, OH
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IIPOCHJT MEHSI TTOMOYb C ITyOJTUKAIUAMU B «MeTUIIMHCKOM
rasere», C KOTOPOW sI COTPYTHUYAI.

BsiuecnaB BacuibeBuY Hepeako Tskeao OoJe.
M ecimm TpeboBaock, cMelto Ie Ha onepannn. OnHy 13
HHUX — Ha COCyIax cepilia — IepeHec He3am0Jro 10 KOH-
YUHBI. AHAJIOTUIHYIO OTIEPalINIO CACIaIA TOrIa HaIlleMy
npyry @Pemopy AnHapeeBudy CepOMHEHKO, HECMOTPS
Ha 3TO MOTHOIIeMY OT KapAuajabHOU maronoruu. A mom-
HIO, Kak BstuecnaB BacwibeBrd, BeICTyHAsI HAa MAaHUXUIE,
ckazair: «MHe TToBe3JI0, a eMy — HeT».

[MoceqHmit HaII pa3roBOP COCTOSUICS MecsIIIa 3a TPU
0 eTo KOHUYMHBL. BsuecnaB BacunbeBUY HEOKMITAHHO
npemtoxwmit: «Hamemy xypHaimy ucnomHsiercst 10 Jer
(8 2008 . — JI. J1.). 4 mpomry Bac Hammcats 00 3TOM cTa-
TBIO». SI TIBITAJICS OBLIO CKa3aTh, YTO 3TO NOJDKEH CACIATh
OH Kak co3daTellb U IJIaBHBINM pemakTop. HakoHerlr, ecTb
Y HETO M 3aMECTHUTENIb, C KOTOPBIM BMECTE «COTBOPWIIH»
BTOpOI Helipoxupypruyeckuii xxypHaa B Poccun. Bsue-
cnaB BacunbeBuy ObLT HenipekioHeH. KoHeuHo, 51 ucnos-
HUJI €T0 BOJIIO. 3HAIO, YTO MOM 3aMETKU IPOYUTAT 1, ca-
Moe TJIaBHOe, omo0pun BsiuecnaB BacunbeBuy.

Bort cTpoku 13 Moeii crathu: «M3 enBa onepuBleiics
Y3KO#l CIeIIMaJIbHOCTH HEHPOXMPYPIus IpeBpaTUIaCh
B MacCIITaOHYIO0 HEHPOXUPYPTUUECKYIO CITYKOY OOLLIMPHOM
CTpaHBbI ¢ 3 ThICSTYaMU Helipoxupypros U ¢ 300 Heitpoxu-
PYPTHUECKUMU OTACICHUSIMM».

«Kputmaeckast Mmacca» HEOOXOIMMOCTH BTOPOTO Heli-
POXUPYPruIecKoro xXypHajia B Poccuu Hakommiaack. Ho

HYXHBI OBUTH TMYHOCTH, KOTOPBIE CMOTJIA OBI OCYIIIECT-
BUTH IPOIYKTUBHBIN «B3pbIB». MU ctanu Bsuecnas Ba-
cunbeBny JledeneB nu Bnagumup BuktopoBuu KpbuioB —
co3maTeiib ¥ BOCIIUTAHHUK HEHPOXUPYPIUIECKON IITKOJBI
Wncturyra um. H.B. Cximdoconckoro. Kakue TpynHOCTH
VM TIPUIIJIOCH TIPEOI0JIeTh Ha TIYTU CO3MAHMS KypHaJa,
3HAIOT TOJIBKO OHU. BripodyeMm, pomsl Bcerna MyIUTEIbHEL,
JIAIIG OBI AUTS OKa3aoch ynauyHbiM. K cuacteio, «Heiipo-
XUPYPIHUST» OIIpaBaaia CTpaTaHUsI CBOMX CO3IaTeIei.

HoBrrit XXypHai cpa3y mIpuBJieK K cede «T11000Bb IIPo-
CTpaHCTBa», KaKuM siBJsieTcst orpomHast Poccust. [1pu 00-
IIeM TIpeTHa3HaYeHU MHOTOE OTIMYAIIO €T0 OT «CTapIlie-
ro 6paTta» — xypHaia «Bompocsl HelpoXupyprum».

BstaeciraB BacmrbeBUY 10 TTOCTICTHETO TBIXaHUS TIPO-
JOJDKAJI PeIaKTHPOBATh XXypHajl. BEIXommiio B cBeT 2-¢ n3-
IaHue ero KHUTH « HeoTIoxkHas Xupyprust 4epermHo-Mo3-
roBoil TpaBMbl». OH YyBCTBOBAJ, YTO HE JOXUBET IO
BBIXOJIA THPaXa, 1 COOCTBEHHOPYIHO COCTaBWJI CITHUCOK
OJIM3KMX KOJIJIET, KOTOPBIM ITPOCWUI TTOMAPUTh €TO0 ITOCTIe-
HIo10 KHUTY. B ux uncne BsyecnaB BacuiabeBruu Hanucan
u Moo ¢amunuio. Bnagumup Bukroposuu KpblioB uc-
TIOJTHMJI BOJTIO CBOETO YUUTEJIS.

Mpb1 yacto cniopwiu ¢ BsyecnaBom BacunbeBuuem,
HO yBaXXaJIM W IICHWJIN IPYT APyTa U, BUAUMO, OBUIH IpYT
Ipyry Heooxoaumbl. MHe He xBaTaeT BsiuecnaBa Bacuiib-
eBnya. [110xo 6e3 Hero...

Ilpogh. JI.b. Jluxmepman
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KoHTaKThl:

Wnbs BanepbeBuy YepHos ichernov@nsi.ru

BBepeHue. KaBepHOMa KaBepHO3HOIO CUHYCa — [OCTAaTOYHO peAKoe f06poKayecTBEHHOe HOBOOOPa3OBaHMe, Ha AONI0
KOTOPOro NpuxoamnTcs <3 % Bcex HOBOOGPa30BaHMil 310l 06nacTu. M13-3a pefKOCTH faHHOI NaTONOTUK CTAHAAPTU3NPO-
BaHHbI NPOTOKON AUATHOCTUKM AW NeYeHus He pa3paboTaH. [Ins neyeHns MCNONb3yIOTCA XUPYPruyecKne U pagmoxu-
pypruyecKkue MetToasl.

Llenb uccneposanmna — aHanu3 pesynbratos leyeHmns NaLueHToB C KaBepPHOMaMU KaBEPHO3HOIO CUHYCA, ONEePUPOBAHHBIX
B ®TAY «HMUL, Heitpoxupypruu um. akag. H.H. bypaeHko» Munsgpasa Poccumn ¢ 2000 no 2022 r. ¢ UCMoAb30BaHUEM
3HA0CKONNYECKOro TpaHCHa3anbHoro focTyna.

Marepuansl u meToabl. Mbl npefcTaBasemM COOCTBEHHDIN OMbIT 1eYeHUsA 9 NALUEHTOB, KOTOPBIM GbINO BbINOJHEHO TPAHC-
Ha3anbHOe 3H[0CKONMYECKOe yaaneHne KaBepHOMbI KaBEPHO3HOTO CUHYCa.

Pesynbratbl. B nutepatype npeactaBneHo onucatue B 0bweit CoXHOCTU 0kono 300 cyyaes eyeHns NaLnUeHToB C Ka-
BEPHOMaMMN KaBEePHO3HOrO CUHYCA, M TOILKO B 12 Cly4asx OnMcaHo 3HA0CKONMYECKoe yaaneHue.

B Haweit cepuu B 7 cnyyasx yaanocb Ao6UTLCA Cy6TOTANbHOTO YAaNEHUs, B 2 ciyyasx yaaneHne 6bi1o 4acTuyHbIM. o-
CneonepaumoHHbIi NEPUOA Y BCeX NaLMEHTOB NpoTekan 6e3 ocobeHHoCTel 1 6e3 0CNOXKHEHMIA.

3aKknioueHune. IHAOCKONMYECKUI TPaHCHA3aNbHbIA AOCTYN NO3BONAET BbIMONHUTbL YACTUYHOE UK CYBTOTaNbHOE yAaneHue
06pa3oBaHus 6e3 pucKa TpaBMbl YePEnHbIX HEPBOB U C MUHUMANbHOM TPAaBMOM MATKUX TKAHEHA, YTO MONOXUTENBHO CKa-
3bIBAETCA Ha TeYEHUM NocneonepaLoHHOro nepuoaa. B covetaHnu ¢ pagnoxmpypruyecKkumm MeToaamn BO3MOXHO A0-
CTUXKEeHMe YA0BNETBOPUTENbHbIX PE3Y/bTaTOB JleYeHUs.

KnioueBble C/10Ba: KaBepHOMa KaBEPHO3HOMO CUHYCA, IHAOCKONUYECKMIA TPAHCHA3aNbHBIN LOCTYN, pafUOXUpypruyeckoe
NleyeHue, IHAOCKONMUYECKOe yaNeHne KaBepHOMbl KaBEPHO3HOTO CUHYCA

Ina uutuposaHus: LLkapy6o A.H., YepHos W.B., Becenkos A.A. 1 gp. KaBepHOMbI KaBepHO3HOrO cUHyca. Helipoxupyp-
rus 2024;26(1):25-33. DOI: https://doi.org/10.17650/1683-3295-2024-26-1-25-33

Cavernomas of cavernous sinus

A.N. Shkarubo’, I.V. Chernov', A.A. Veselkov', M.A. Kutin', D.V. Fomichev', O.1. Sharipov’, D.N. Andreev’, D.S. Kim’,
A.D. Donskoy’, I.S. Klochkova’, M. E. Sinelnikov?, P.L. Kalinin’

IN.N. Burdenko National Medical Research Center of Neurosurgery, Ministry of Health of Russia; 16 4" Tverskaya-Yamskaya St.,
Moscow 125047, Russia;

2I.M. Sechenov First Moscow State Medical University, Ministry of Health of Russia (Sechenov University); Bld. 4, 2 Bolshaya
Pirogovskaya St., Moscow 119991, Russia

Contacts:

Ilya Valeryevich Chernov ichernov@nsi.ru

Background. Cavernoma of cavernous sinus is a fairly rare benign neoplasm, accounting for less than 3 % of all neoplasms
in this area. Due to the rarity of this pathology, a standardized protocol for diagnosis or treatment has not been deve-
loped. Surgical and radiosurgical methods are used for treatment.

Aim. Analysis of the results of treatment of patients with cavernous sinus cavernomas operated at the N.N. Burdenko
National Medical Research Center of Neurosurgery from 2000 to 2022 using endoscopic transnasal access.

Materials and methods. We present our own experience in the treatment of 9 patients who underwent transnasal en-
doscopic removal of cavernous sinus cavernoma.

Results. A total of about 300 cases of treatment of patients with cavernous sinus cavernomas have been described
in the literature, and endoscopic removal has been described in only 12 cases.
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As a result, subtotal removal was achieved in 7 cases. In 2 cases, the removal was partial. The postoperative period
proceeded in all patients without peculiarities and without complications.

Conclusion. Endoscopic transnasal access allows partial or subtotal removal of the formation without risk of injury
to cranial nerves and with minimal soft tissue injury, which has a positive effect on the postoperative period of patients.
In combination with radiosurgical methods, it is possible to achieve satisfactory treatment results.

Keywords: cavernous sinus cavernoma, endoscopic transnasal access, radiosurgical treatment, endoscopic removal

of cavernous sinus cavernoma

For citation: Shkarubo A.N., Chernov I.V., Veselkov A.A. et al. Cavernomas of cavernous sinus. Neyrokhirurgiya = Russian
Journal of Neurosurgery 2024;26(1):25-33. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2024-26-1-25-33

BBEJIEHUWE

KaBepHOMa KaBepHO3HOT'O CHHYCA — IOCTATOYHO Pe/l-
Koe 10OpOoKadyeCTBeHHOE HOBOOOpAa3oBaHME, Ha JOJTI0 KO-
TOPOro npuxoautcs <3 % BceX HOBOOOPA30BaHUI 3TOM
obnactu [1, 2]. KimHnYecKkrue CUMIITOMBI pa3BUBAIOTCS
IIpH YBEJTMYSHNHN 00beMa 00pa30BaHMS 1 pa3BUTHH MacC-
s¢ddekTa. HeBpomornaecku 370 MOXKET ITPOSIBIISITHCS TH-
IUTOIIMEH, TITO30M, 5K30(DTaTbMOM, CHIKEHHEM OCTPOTHI
3peHMs, BBIMAIeHIEM 3PUTEIBHBIX TT0JIei, SHIOKPUHOTIA-
THEH, TPUreMUHAJIbHOI HeBpaiarueil. AKTyaJlbHBIMU BO-
MpocaMu OCTalOTCSl MpeaonepalMoHHasi AMarHOCTUKa
3a00J1€BaHUs, ONpeAesIeHNEe afeKBaTHOTO JOCTYIA U, CO-
OTBETCTBEHHO, TUTAHUPYEMOTO 00BeMa yIaJeHUST 00pa3o-
BaHUS. PeHTreHOMOrMYecKUMU TIpU3HaAKaMHU, XapaKTep-
HBIMU IUISI KABEPHOM KaBEPHO3HOTO CHHYCA, SIBIISTIOTCS
TUIIO- /M30MHTECHCUBHBIN cUTHAI B pexkume T1 u rumep-
WHTCHCHUBHBIN B pexxnme T2, a Takke BEIPakeHHOE TOMO-
WX TeTepOreHHOE HaKOTUIEHE KOHTPACTHOTO BEIeCTBA
«OT Kpas K IIEHTPY», OIICHNBAeMOE¢ B TMHAMNIECKUX I10-
CIIe0BATEIbHOCTSIX MAarHUTHO-PE30HAHCHOM TOMOTpa-
¢um [3]. Tem He MeHee TOCTAHOBKA ITPeAOITepallMOHHOTO
IHWarHO3a 3aTPyIHUTENIbHA, B CBSI3H C YeM TUTAHUPYEMBIiA
00BeM oIlepariid MOXKET MEHSITHCSI MHTPAOTIEPAIIMOHHO.

B cwty penkocTr 3TOi MaTOIOTMH, OTCYTCTBHUSI JOCTa-
TOYHOTO OITBITA B JICYCHN, aHATOMUYECKHU TPYITHOTOCTYII-
HO JIOKaJIM3aL1 Ha TaHHBIA MOMEHT HE CYIIIECTBYET M-
HOM TaKTUKM JICUCHHSI KABEPHOM KaBEPHO3HOTO CHYCA.

B nmutepartype onvicaHbI ClIeAyIOIINE BApUAHTHI JIeue-
HUSI: MUKPOXUPYPIrUYECKOe yaajaeHue (BKIIYas 3KCTpa-
IypajbHBIC JOCTYIIBI), SMOOIM3AIIs, CTEPEOTAKCHIECKas
paguoXupyprusi («raMMa-HOX» M (DpaKIIMOHUPOBAHHAS
pamgroTeparms) 1 KOMOMHAIIMY 3TUX BapuaHToB [1, 3—8].
OTKpBITOE BMEIIATEIECTBO HE BCEeTma 00eCIeunBaeT TO-
TaJbHOE yIaJIeHNEe KaBEPHOMBI M COIIPOBOXIACTCST BHICO-
KHAM PHUCKOM MHTPAOIIEPalIMOHHOTO MaCCUBHOTO KPOBO-
TeUYeHHST W Pa3BUTHUS CTOMKOTrO IOCICONEPaIMOHHOTO
HeBpoJiormdeckoro aedunura [5, 9, 10].

B HacTosmiee BpeMsT Hanbosiee pacipocTpaHEHHBIM
BapUaHTOM JICUCHUSI SIBJISICTCSI KOMOMHNPOBAaHHOE, BKITIO-
yafolee OMOTICHIO/YaCTUYHOE yIaJeHNE C MCITOIb30Ba-
HHEeM TITePHOHAJIbHOTO/OpPOUTO3UTOMATHUIECKOTO
WIX TpaHCHA3aJIbHOTO TpaHCC(HEHOMIATEHOTO JOCTYIIOB
C TIOC/IeIyroIMM obrydyeHueM [5, 7, 11, 12].

IHeap uccaenoBaHus — aHAJM3 PE3yJbTaTOB Jieye-
HUS TAlIMEHTOB C KaBepHOMAaMU KaBEPHO3HOIO CUHYCa,

onepupoBaHHbiXx B HMMUII Heltpoxupyprum mm. axka.
H.H. bypaenko Mun3sapaBa Poccun ¢ 2000 mo 2022 t.
C UCITOJIb30BaHUEM SHIOCKOITMYECKOTO TPaHCHA3aIbHOTO
TIOCTYTIA.

MATEPHAJIBI 1 METO/IbI

B HMMUII neitpoxupypruu um. akan. H.H. bypanenko
Mumnsapasa Poccum ¢ 2000 o 2022 . 3HIOCKOIMMYECKH
TpaHCHA3aJIbHO OIepUPOBAHHBI 9 MareHTOB (7 MYKYMH
¥ 2 XCHIINHBI) ¢ KaBepHOMaMM KaBepHO3HOTO CHHYca,
Yy KOTOPHIX TIepe ollepalineil moao3peBaand pa3IundHbIe
OITyXOJIX 3TOM JToKanm3auu (ta6:. 1). CpegHuit Bo3pact
MaIeHTOB COCTaBUI 47 JIeT (MUHUMAITBHBIN — 29, MaKCH-
MabHbIA — 60 J1eT). B Kaxkmom cityyae KaBepHOMa pacio-
Jlarayjiach B IIpaBOM MJIY JIEBOM KaBepHO3HOM cuHyce. Ca-
MBIM YacThIM KIMHWYECKHM IIPOSIBJICHUEM ObLIa
gunonus Beuay nopaxeHus III yepermHoro Hepsa —
8 cirygaeB. B 3 ciygasix HaOIrOmanoch Cy:XeHHe IoJei
3peHus, B 1 ciiydae — CHIDKEHHE OCTPOTHI 3peHUS, B 2 CIIy-
Yyasix 00JIBHBIX O€CITOKOWMIIA BhIpaskeHHAsI TOJIOBHAST OOJTb,
B 1 cliyyae CUMIITOMATUKU HE ObLIO.

BceMm mammeHTaM OBLIO MPOBEIEHO TOPMOHAIBHOE
HCCIIe0BaHMEe KPOBH 10, yepe3 7 u 30 qHel Iocie ornepa-
muy (OTpenessii ToKa3aTeIn IMpoJaKTUHA, THPEOTPOII-
HOT0, JTIOTEMHU3UPYIOIIETO 1 (POILTUKYIOCTUMYITMPYIOIIETO
TOPMOHOB, cBOOOIHOTO THpOoKCcHHA (T4), KopTr3oma, Tec-
TOCTEpPOHA, 3CTpaanoiIa, HHCYJIUHOIIOO00HOTO (hakTopa
pocta 1 (comaromenuHa C)).

PE3VJIBI'ATHBI

Bce marmeHThI OBLIN IIPOOIIEPUPOBAHEI C MCTIOB30-
BaHMEM SHIOCKOIMYECKOT0 TPAHCHA3aJbHOTO JIOCTYIIA.
ITocne mocTyma K Ima3yxe OCHOBHOI KOCTH ITPOBOIVIIN
TpemnaHaluio AHa TYPELKOTO cenjia U MepeaHe CTEHKU
KaBepHO3HOTO crHyca. O0pa3oBaHMe BO BCEX CITyJasx ObI-
JIO TIPENICTABIICHO TUIOTHOM, TSKMCTOM TKaHbIO, HATIOMU-
HaloLIEN CTPOMaJIbHbI KOMIIOHEHT MEHUHTUOM. Yinajie-
HUE OCYIIECTBIISUIM TIPU TIOMOIIM PA3INIHBIX KIOPETOK,
Kycadek. TeM He MeHee ¢ YIeTOM PaCIOIOKEHUS 00pa30-
BaHUS B KaBEPHO3HOM CHHYCE, IUIOTHOTO XapakKTepa
¥ CIIASTHHOCTHU ¢ BHYTPEHHE COHHOM apTepHeil TPOBOINUTD
IVICCEKIIMIO OT BHYTPEHHEH COHHOM apTepyHM IIPEICTaBIs-
JIOCh KpaiiHe OITaCHBIM BBUIY PHCKa €€ TTOBPEXKICHUS.
B pesynbraTte B 7 ciaydasix ynaaoch JOOUTHCS CyOTOTaIb-
HOTO yIaJeHUS, B 2 CITydasix yuajeHue ObLII0 YJaCTUIHBIM.
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[MocneonepalioOHHBI TIEPUO] Y BCEX MAILIMEHTOB MPOTE-
KaJ1 6e3 0co0eHHOCTEN 1 0€3 OCTOKHEHMIA.

Y 2 maumeHTOB YMEHBIIWJIOCH ABOEGHUE B TJa3ax,
y | manueHTa sSIBHbIE YJIy4IIeHUsT HACTYITAIN Yepe3 TOJ-
rona (perpeccrpoBaia JUTUTOTHS U TIepecTaiv 0eCIiOKOUTh
TOJIOBHBIE O0/M). Bce manueHTsl 1mocie Xupypruaeckoro
JIeueHUs1 ObLTM HATIPABJICHBI HA PAIUOXUPYPTUIECKOE Jie-
yeHue: 2 U3 8 MAIMEeHTOB YCTIEIIHO eTo MPOILUTA U Ha MO-
MEHT cOOopa KaTaMHe3a y HUX Ha0JTI0aeTCs TTOJIHBIN per-
pecc CUMITTOMATUKH, ¢ 6 U3 8 MallMeHTOB CBS3aThCsl HE
YIAJI0Ch, OMHAKO 5 U3 HUX MPOIILTN O0IyYeHUEe TI0 JAHHBIM
MEIUIIMHCKOU TOKYMEHTAIIUM.

B 44 % cnyuaeB (y 4 manMeHTOB) He ObIJIO BBISIBIEHO
SHIOKPUHHBIX HAPYIIIEHWI 10 oriepaliu. B ocTanbHbBIX cIy-
yasix XapakTep MUTYUTApHBIX HApYIIEHUI OCTaBajcsl O6e3
U3MEHEHUI TTOCTIe XMPYPrUuecKoro ieueHuns (cM. Tabam. 1).

HecaxapHblIit nnabeT OTCYTCTBOBAJ BO BCEX HAOTIONCHUSIX
Kak JI0, TaK M Tocjie OTiepaTUBHOTO BMellaTe bcTBa. [1a-
LIMEHTaM C HeJOCTaTOYHOCThIO TOPMOHOB THTTO(DU3a Ha-
3HAYaJIM TOPMOHAIBHYIO TepaIuIo.

Kmuanaeckuit mpumep. /layuenm C. nocmynun 6 HMHUI]
Hetipoxupypeuu um. akad. H. H. Bypdenxo Munsdpasa Poc-
cuu ¢ Hcarobamu Ha evipadceHHoe 0goeHue npu e3ensde
6 cmopoHnbl. [Ipu ocmompe opmanvmonoea evisieaeH napes
omeoodsaueeo Hepea cnpasa. Ilpu maeHUMHO-pPe30HAHCHOI
momozpaguu 8vis181€HO HOB0OOPA308AHUE MYPEUK020 Ce0d
¢ pacnpoOCMpaneHuem 8 npaegblii KAGepHO3HbLL CUHYC, KOMO-
Ppoe BblA0 PacyeHeHo KaK IH00-CYNnpa-AamepocertspHas ony-
xonb eunogusa (puc. 1).

B xo00e 3HdocKonu4ecKoii mpancHas3aabHoi onepauuy 6o~
Aa yoanena meHvuas uacmo obpazosanus. Yacms, niommo
Cpacmaguiascs ¢ 6HYMpeHHell COHHOU apmepueii, 0CMaseHd.

Puc. 1. Maenumno-peszonancnas momoepaghus nayuenma C. do onepayuu. B pexcume T'1 o6pazosanue daem uzouHmeHcugHbuLil 00HOPOOHbLI cueHan. B pe-
acumax T2 u FLAIR cuenan eunepunmencusHbwlii U makice 00HOpoOHblil. Haxonaenue konmpacmuoeo eeujecmea HepagHomepHoe

Fig. 1. Magnetic resonance imaging of patient S. prior to surgery. In T1-weighted images, the lesion has homogeneous isointense signal. In T2-weighted and
FLAIR images, the signal is hyperintense and also homogeneous. Contrast agent accumulation is inhomogeneous
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Puc. 2. lucmonoeuueckuii npenapam. Okpacka eemamoxcuaunom u 303unom, x400 (a), x300 (6). Ipu MuKpockonu4eckom uccaedo8anu eu3yarusupy-
romest hpaemenmol, npedcmasnenHble KOMRACKCOM COCYOUCMbIX NOAOCHEl PA3AUYHO20 KPOBCHANOAHEHUS; NOAOCHU UMEIOM SHOOMEAUANbHYIO 8bICIUIKY,

omoeneHst dpye om 0pyea coOeOUHUMeNbHOMKAHHbIMU NePecopooKamu

Fig. 2. Histological slide. Hematoxylin and eosin staining, <400 (a), x300 (6). Microscopic examination shows fragments represented by a complex of vascular

cavities with varying blood content; the cavities have endothelial lining, are separated by connective tissue partitions

Puc. 3. Komnvromepras momoepaghus nayuenma C. cpasy nocae onepayuu. Yacmuunoe yoasenue o0pazosanus

Fig. 3. Computed tomography of patient S. immediately after surgery. Partial resection of the lesion

B nocaeonepayuonHom nepuode Hespoao2uveckuii cmamyc
ocmasancs 6e3 dunamuku. OcaroxicHenuil He 6bL10.

[Ipu eucmonoeuueckom uccredoganuu u3yatu3upoBANUCs
@paemenmol, npedcmasieHtble KOMHAEKCOM COCYOUCHbIX
nosocmeil paznuuHo20 KPOGEHANOAHEHUs! C IHOOMEAUANbHOI
BbICIMUAKOI, omdeneHHbIX dpye om Opyea coedunumens-
HOMKAHHbIMU nepe2opooxkamu (puc. 2).

IIpu KoHMPOABLHOIU KOMNBIOMEPHOU MOMOPADUL 0CA0NHC-
HeHus He ebisieaennl (puc. 3). [layuenm 6 yooearemeopumenso-
HOM COCMOSAIHUL 8bINUCAH U HANPABAeH HA paduoxupypauye-
cKoe neyenue.

OBCYXIEHHUE

BrisiBneHIIE KaBepHOM B 00J1aCTH KABEPHO3HOTO CHHY-
ca IPOUCXOIUT JOCTATOUHO peako (He 6onee 3 % Bcex city-
yaeB 00pa30BaHMII KaBEPHO3HOIO CHMHYCA), 9YTO OOYCIIOB-
JINBaeT BO3MOXHOCTHh HEBEPHOM IpemoIiepallmOHHOMN
nurardocTuki [1, 6, 10]. KimmHnyeckast KapTiHa HeCHIELM -
¢rIHA ¥ UISHTUYHA TAKOBOM ITPH JIIOOOM 00 BEMHOM IIPO-

necce 3Toit okanu3aumu [2, 9, 10, 13—15]. B Hamreit ce-
puu HaOmoaeHW (KaK W 1O HAaHHBIM JIUTEpPaTypHI)
HanboJiee 9acToil MPUIMHON OOpaIleHNs K Bpady CTaJIo
IIBOCHWE, BBI3BAHHOE ITOpPakeHNEM OTBOMSIIETO U /WK
IJIa30IBUTATEIbHOTO HEPBOB. HU B 0MHOM 13 ciTyyaeB Ha-
MM He OblJIa 3aItomo3peHa KaBepHoMa. [1pegonepalinon-
HBIMU AarHO3aMU ObUTM MEHWHTHOMA VTN aJeHOMAa TH-
nodwu3sa. 1o maHHBIM JIUTepaTyphl, B cpeaHeM B 70 %
caydaes [1, 10] mepen onepalyeii ynaeTcs TOCTaBUTh Ipa-
BUWJIBHBIA OWAarHO3 10 TaKWUM XapaKTepHBIM IIpU3HAKaM,
KaK THUII0-/M30MHTCHCUBHBIN CUTHAII OT 00pa30BaHUS
B T1-pexkume v TUTIEpUHTEHCUBHEBIN B T2-pexknmMe, BbIpa-
KEHHBIN TUMIEPUHTEHCUBHBIN curHai B pexxume FLAIR,
a TakXKe HepaBHOMEPHOE HaKOIUICHNE KOHTPACTHOTO Be-
mecrBa [3, 14, 16, 17]. Jlusg Gojiee TOYHOM MMOCTAHOBKU
IHarHO3a MIPUMEHSIOT aHTHOTpapuIecKoe NCCIeIOBaHNE
(KOMITBIOTEPHYIO TOMOTpadIeCKYI0 WK IepeOpaTbHyIo
a"ruorpacdwuio) [2, 3, 18]. B 6onpmmHCTBe ciiydaeB yma-
€TCSl BBISIBUTH 3aIlOJTHEHUE KOHTPACTHBIM BEIICCTBOM
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ITOJIOCTEl KaBepHO3HOM Mab(hOpMaIiy, TMOBBIIIIEHHBIN
K03 duLmeHT nepdy3un, ICTOYHUKN KPOBOCHAOKEHMSI.
AnddepeHInanpHas TMarHOCTAKA IIPOBOIUTCS C MEHUH-
TMOMOM, anmeHOMOM runodun3a, XopaoMoii, HeBpUHOMOI
[2, 19-22].

[Mpu mnddepeHIMATBEHON TUAaTHOCTUKE OCHOBHOM
IMaTOJIOTHE XMa3MaJIbHO-CEUISIPHOM 00JIaCTH, KOTOPYIO
MOXKHO CITyTaTh ¢ KABEPHOMOI IO PEHTICHOJIIOTMIeCKIM
IMpu3HaKaM, TI0 COOOIIECHUSM aBTOPOB 1 HAIIIEMY OIIBITY,
gapiseTca MeHnHroma [1, 20]. L. Burroni 1 coaBT. co00-
i 00 3 (GEKTUBHOCTA CUMHTUTPA@UN ¢ MEYEHHBIMU
¥mTe spurpoumramu (*"Tc RBC scintigraphy) [23], koTo-
past oToOpakaeT TUITMYHOE TSI KABEPHOM HECOOTBETCTBHE
mep¢y3MOHHOTO ITyJIa KPOBU C HAKOIJICHUEM 3PUTPOIIH-
TOB B 00pa30BaHUM KaBEPHO3HOTO CHHYcA. YKa3aHHBIU
Metof obnagaet 100 % 4yBCTBUTEIBHOCTBIO U CIELIM(DUY-
HOCTbIO 88,9 % B paMKax AMAarHOCTUKMU KaBepHOM. Takum
00pa3oM, IIPUMEHSSI 3Ty METOANKY, MOXKHO MCKITIOUYATh
BEPOSATHOCTDb HAJTMIMSI MEHUHTMOMEI, YTO ITO3BOJISIET Ha-
MIPABJISATh MAIIMEHTOB HAMIPSIMYIO HA paquOXUPYPTTIECKOe
nedeHne. [1pm OoTCyTCTBMM BO3MOXHOCTU IIPOBEICHUS
IMOIOOHOT0 MCCIIEAOBAHMS O€3 TOCTATOYHOTO OITBITA OIIH-
OOYHBIX TMAaTrHO30B N30eKaTh HE YIaeTCs.

B cBs131 ¢ peaIKOCThIO TTATOJIOTUH SIWHBIN OOIIeTIpH-
HATHIN TTOAXO K JICUCHUIO TAKUX MAIIMEHTOB OTCYTCTBYET
(ta6. 2). C yaeToM BBICOKOM 3(h(EeKTUBHOCTH PaTUOXH-
PYPIrUYECKOTO JICUCHUSI ONTUMAIBHOM TaKTUKOU TIpeI-
CTaBJISICTCS TMATrHOCTUKA 110 PEHTTEHOJIOTUYECKUM JaH-
HBIM M paIuOXAPYPrUIecKoe JIeUeHUE.

s MophOIOrNIecKOTo MOATBEPKIACHNUS IUarHo3a
B CJTyJasiXx HEOMHO3HAYHOCTH PEHTTEHOJIOTMISCKO Trar-
HOCTHKU TPeOyeTCs BHIITOJIHUTH OMOTICUIO WUTH YIAJICHUE
KaBepHOMBI. [IpUMEHSIOT OTKPHITBIC M 9HIOCKOITMYECKIIEe
BMeIIIaTe/IbCTBA. MIHTpaoIepalilmioHHO CTAHOBUTCS SICHO,
YTO OITyXOJIb SIBJISICTCSI COCYAMCTOM, ¥ BBUAY TNIOTHOCTHU
00pa30BaHMs, a TAKKE BRIPAXKEHHON CIIASTHHOCTHU C OKPY-
KAIOIIMMU CTPYKTYpaMH BMEIIaTeIbCTBO OTPaHNINBACT-
¢S YaCTUYHBIM WY CYOTOTAJIbHBIM ynaneHueM [5, 9, 10].
CTOUT OTMETHTH, UTO, IO HJAHHBIM JIUTEPATypHI, TIPHU
TpaHCKpaHUATbHBIX JOCTYIIaX YIAJIUTh HOBOOOPa3OBaHUE
TOTAJIBHO YIAeTCs Yallle, HeXXeJT TIPY UCTIOTb30BaHUN SH-
JIOCKOITMIECKOTO TPaHCHA3AJILHOTO TTomxona (CM. Taod. 2).
Cpenu TpaHCKpaHUAIBHBIX JOCTYITOB Yallle BCETO MCITOIb-
3YIOT (DPOHTOTEMITOPATEHBII VT OPOUTO3UTOMATHICCKUIA
JIOCTYIIBI C 9KCTpamypaIbHBIM WIIM UHTPALypPaJTbHBIM IO/~
XOIaMHW. YUUTHIBasl HallpaBJICHUE TpaHCKPaHUAJIBHBIX
JTIOCTYIIOB OT JIATEPAJIBHBIX OTAEJIOB KABEPHO3HOTO CUHYCA
K MEeIUAJIbHBIM, CYIIECTBYET PUCK YBETMUCHMS BEPOSITHO-
CTH YCYTYOJICHHST HEBPOJIOTUIECKOM CUMIITOMATHKY. Tak-
K€ MHOTHIE aBTOPBI OTMEYAIOT BRIPAXKECHHOE KPOBOTCUCHHE
IIpY yIaJleHU KaBEPHOMBI, YTO MOXET IIPUBOIUTH K JIe-
CTaOMIM3aIIUM COCTOSTHMS ITallieHTa, HEOOXOIMMOCTHU
HaXOXIEHUS €r0 B OTICIICHUN PeaHMAaIIUN 1, COOTBETCT-
BEHHO, TTOBHIIIATh PUCKU PA3BUTHSI ITOCICOTIePALIMOHHBIX
OCJIOXKHEHUU.

B nutepaType MBI HallLIM COOOIEeHUs 0 12 ciydasx
MIPUMEHEHMS SHIOCKOIIMYIECKOTO TPaHCHA3AJIBHOTO JI0-
CTyMa IIpH JICUCHUHN TTAIIMEHTOB ¢ JaHHOM MAaTOJIOTHEH [5,
8, 11—13, 19—21]. SIBHBIMU IIpEUMYIIICCTBAMH TPaHCHA-
3aIbHOM XUPYPTUM SIBIISIIOTCSI MEHBIIIAS TPpaBMaTU3aIIMS
M BO3MOXHOCTh MOJIYIUTh TMCTOJIOTHYECKUI MaTepra
0e3 HeOOXOMMMOCTH TIPOXOXICHMS Yepe3 YepeITHbIe He-
PBHI B X0JIe JOCTYTa K 00pa3oBaHu1o. CIIpaBISITCS C KPO-
BOTCUCHMEM 13 KaBEPHO3HOI aHTMOMBI ITPU 3HIOCKOITH -
YeCKOM TpaHCHa3aJbHOM BMEIIATEILCTBE ITO3BOJISIOT
COBpeMEHHBIC TEMOCTAaTUYECKIE MaTepUaJIbl, U, TI0 Hallle-
My MHEHMIO, 3TO He SBJISICTCS OTpaHUYCHHEM IIPUMEHE-
HUsI JAaHHOTO J0CTyIa. PamnkanbHOe yoajeHre SHI0CKO-
MUYECKUM TPaHCHA3AIBHBIM TOCTYIIOM HE IIPEICTaBICHO
B JINTEpaType, M B HAIlIei CeprUU HAOIIONCHUI eT0 TaKXKe
HE yIaJIoch TOOMTHCS HA B OMHOM ciaydae. TeM He MeHee
YacTOTa paguKaJIbHOTO YIAJICHUS W TP OTKPBITOI XUPYp-
TUH HEBBICOKA, YTO C YIETOM HEOOXOIMMOCTU PATHOXH-
PYPTAYECKOTO JICUCHUSI BO BCEX CIIydasiX HepaTuKaJIbHOTO
yIaJeHUsI HUBEJIUPYET 3TO IMIPEUMYIIECTBO OTKPBITOM X1~
pypruu [2, 11].

[Ipu pagroxXmpyprudecKoM JICUCHUN PETPecc CUMII-
TOMATHKM HAOJII0maeTcss MUHUMYM 4depe3 3 Mec y 2/3 ma-
IMEHTOB. YXyIIIEHNE HEBPOJIOIMIECKOTO cTaTyca Ha o-
He 00JTy4eHMST He OITMCAHO HU B OMHOM padoTe, HECMOTPS
Ha TEOPETHIECKHM CYIIESCTBYIONINI PUCK KPOBOM3IUSIHHUS,
OIIHAKO COO0IIaeTCs 00 OTHATICHHBIX OCTIOXHEHMSIX B BU-
Ile HeBPUTA 3PUTESIILHOTO HEPBa, IEMUEIUNHU3UPYIOIINX
TIPOLIECCOB, KPOBOMBIMSHUS B KaBepHOMY [4, 22, 24].

SAK/TFOYEHME

I1poananu3upoBaB psig paboOT, a TAKXKe COOCTBEHHYIO
CEpUIO HAOJMIOAEHW A, Mbl OOHAPYKWJIU, YTO TPAaHCKPAHUATb-
HbIA IOCTYyN Yallle 00eCreYyrMBaeT paauKaibHOE yaaJleHue
00pa3zoBaHMsl, OTHAKO C YYETOM TPAaBMATUUHOCTH MTOA00HOMN
XUPYPIUM M HEOOXOIMMOCTH JTy4€BOTO JIEYeHUS B OOJIbILIMH-
CTBE CJIy4aeB BbIOOP TPaHCKPAHUAJIBLHOIO IOCTYIA HE BCeraa
enecoodpaseH. I[lpy HemosHOM yaajaeHUur 00pa3OBaHMUS
BCEX MAllMEHTOB C KABEPHOMAMU KaBEpHO3HOTO CMHYCa, MH-
TaKTHBIX U TTPOOTIEPMPOBAHHBIX, CJIEAYET HAIIPaBISITh HA pa-
JMOXUPYPTUUECKOE JIeYEHNE, YTO B CJTydae BEpHOM Mpenorne-
pPaLlMOHHOM AMAarHOCTUKW B COBOKYIMTHOCTH C HEBBICOKHMM
1IAHCOM PaJUKAIbHOTO yAAJIeHWS TO3BOJISIET UCKIIOYUTD
XUpyprudeckuii atam gedeHust. [1pu ommbouHoit ipegone-
pPalMOHHON AMArHOCTUKE Y BBIMOJHEHUH XUPYPIrUUECKOTO
JIEYEHMSI peLLIeHUE O PaTUKAIbHOCTH YAAJIEHUSI CASIYeT IpU-
HUMAThb B KaXX/I0W CUTYallU UHAUBUAYAJIbHO, B 3aBUCUMO-
CTH OT JIOKaJIu3aluu, 0o beMa KaBepHOMbI, HHTpaoIiepalu-
OHHOTO KPOBOTE€UYEHUSI, B3AMMOOTHOILIEHUSI C KPUTUUECKU
BaXXHBIMU CTPYKTypaMi. DHIOCKOIMMIECKII TpaHCHA3ab-
HBII TOCTYT TTO3BOJISIET BBIMIOJIHUTL YACTUYHOE WIIM CYOTO-
TaJlbHOE ynajieHue o0pa3oBaHusl 0€3 prcKa TpaBMbl Yepe-
HBIX HEPBOB M C MMHHAMAJIBHOM TPaBMOM MSITKMX TKAHEMH,
YTO TMOJOXUTEIBHO CKa3bIBAECTCS Ha MOCAEONepallMOHHOM
MEePUO/IE MALIUEHTOB.
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DHIOBACKVJIAPHOE JIEHEHUE IMTAIIMEHTOB
C AHEBPU3MAMU ODPTAJIBMUYECKOT'O CETMEHTA
BHYTPEHHEV COHHOW APTEPUU

B.B. boounos, C.A. I'opomenko, E.I'. Kotomun, JI.B. Poxuenko, K.A. Camouepnbix, A.E. ITerpos

Poccuiickuii Hayuno-uccredosamenvckuil Heupoxupypeuveckuil uncmumym um. npogh. A.JI. [lorenosa — guauar OIBY
«Hayuonanvhuiil meduyunckuii uccaedosamensvckuil yenmp um. B.A. Aamazoea» Munzdpasa Poccuu; Poccus, 191014 Cankm-
Ilemepbype, ya. Maskoseckoeo, 2

KoHTaKThI:

Bacunuii Butanbesuy bobuHos neyro.bobinov@yandex.ru

Llenb uccnepoBanmsa — oLeHnTb GMKanwne U OTRANEHHbIE aHTMOrpadMyeckue pesynbTaThl BHYTPUCOCYAUCTON OKKIIO-
31K aHeBpU3M 0(hTaNbMUYECKOro CerMeHTa BHyTPEHHEN COHHOM apTepum C UCNONb30BAHNEM HEPEKOHCTPYKTUBHbBIX Me-
TOAOB NeYeHus.

Marepuanbl u metopbl. [IpoaHann3npoBaHbl pe3ynbTaThl IHAOBACKYAAPHOIO NevyeHnUs 75 nauMeHToB C aHeBpU3MaMu
0(TanbMUYECKOrO CErMeHTa BHYTPEHHEN COHHOM apTepuM, NOCTYNUBIUKUX B HENPOXUpPYpruyeckoe oTaeneHune Ne3 PHXU
uM. npod. A.Jl. MoneHosa c 1 aHBaps 2013 r. no 31 pekabps 2016 .

Pe3ynbrarbl. V13 75 aHeBpU3M paiuKanbHO BbIKITIOYEHbI U3 KpoBoToKa (TUM A) 52 (69,3 %), cy6ToTansHo (Tun B) — 23 (30,7 %).
Mpn ncnonb3oBaHUM U30NAMPOBAHHOM OKKIO3UK OTAENAEMBIMU CMUPANAMU PaAUKaNbHOMO pe3ynbrata yaanoch JOCTUTHYTb
8 13 (59,1 %) u3 22 HabniogeHuii, cy6ToTanbHOM OKKAo3UKM — B 9 (40,9 %). Mpu GannoH-accucteHumn 39 (73,6 %) u3
53 aHeBpPU3M BLIK/IOYEHbI U3 KPOBOTOKA TOTaNbHO, 14 (26,4 %) — cybToTanbHO. HU B 0fHOM U3 HabnioaeHuii He Gbina
AOCTUTHYTA YacTUYHas okKno3us aHeBpuambl (Tun C). N3 10 HabnogeHNit Npu KOHTPObHOI aHruorpadum nocne uso-
JIMPOBAHHOM OKKNO3UM OTAeNsieMbiMK cnupansmm B 3 (30 %) cnyyasx oTMeyeHo hOpMUPOBaHUE PeLnauBa, NPU 3TOM
B 2 (20 %) cnyyasx noTpeboBanoch NOBTOPHOE ONEPaTUBHOE BMELATENbCTBO. 10 AaHHLIM KOHTPONBHOM aHruorpatuy,
13 38 aHeBpM3M, NPK OnepaLuax Ha KOTOPbIX NpUMeHsnach 6annoH-accucteHums, 9 (23,7 %) peLunsuBUpoBany, U3 HUX
6 (15,8 %) noTpe6oBanu NOBTOPHOrO ONEpPaTUBHOMO BMELIATENLCTBA.

3aknioueHune. HepeKOHCTPYKTUBHbIE ONepaTUBHbIE BMELIATENbCTBA A1 OKKNIO3UM aHEBPU3M 0PTaNbMUYECKOrO CermeH-
Ta BHYTPEHHEN COHHOW apTepuM NO-NpeXHeMy OCTAIOTCA aKTyalbHbIM U 3PPEKTUBHBIM METOAOM NleYeHUs NaLMeHTOB
B OCTPOM Mepuofe pa3pbiBa aHEBPU3MbI U C OTATOLLEHHBIM COMATUYECKMM CTaTyCOM, OAHAKO YCTYNAloT N0 PaAUKanbHOCTY
PEKOHCTPYKTUBHbLIM ONepaLuamM B OTAANEHHOM nepuoje.

KnioueBble cnoBa: uepe6paanaﬂ dHeBpuU3Ma, Od)TaﬂbMVILIECKMVI CErMeHT, 3HA0BACKYNAPHOE NIe4eHNe, OKKNII03naA cnupa-
NnAamMu, 6aJ'IJ10H-aCCVICTEHU,VIH

Insa yntupoBanusa: bo6uros B.B., lopoweHko C.A., Konomun E.T. n gp. IHLOBACKyNApHOE NeYeHne NaLMEHTOB C aHeB-
pu3mamu ohTanbMUYECKOTO CErMeHTa BHYTPEeHHeN COHHOM apTepuu. Helipoxupyprus 2024;26(1):34-40. DOI: https://
doi.org/10.17650/1683-3295-2024-26-1-34-40

Ophthalmic segment internal carotid artery aneurysms endovascular treatment
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Aim. To estimate the nearest and distant angiographic results of endovascular occlusion of aneurysms of the internal
carotid artery ophthalmic segment using non-reconstructive treatment methods.

Materials and methods. The results of endovascular treatment of 75 patients with aneurysms of the ophthalmic segment
of the internal carotid artery admitted to the Neurosurgical Department No. 3 of the V.L. Polenov Russian Research
Neurosurgical Institute, from January 1, 2013 to December 31, 2016 were analyzed.

Results. Of 75 aneurysms, 52 (69.3 %) were radically occluded from the blood flow (Type A) and 23 (30.7 %) were
sub-totally (Type B). When isolated occlusion with detachable coils was used, radical result was achieved in 13 (59.1 %)
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out of 22 cases, subtotal occlusion —in 9 (40.9 %). During balloon-assisted occlusion 39 (73.6 %) out of 53 aneurysms
were shut off from the blood flow totally, 14 (26.4 %) — sub-totally. Partial aneurysm occlusion (Type C) was not achieved
in any of the observations. Recurrence was observed in 3 (30 %) out of 10 cases on control angiography after isolated
occlusion with detached spirals, and 2 (20 %) required repeated surgical intervention. From 38 aneurysms operated on
using balloon-assistence, 9 (23,7 %) recurred on control angiography, 6 of them (15,8 %) required repeated surgical
intervention.

Conclusion. Nonconstructive surgical interventions for occlusion of aneurysms of the internal carotid artery
ophthalmic segment are still urgent and effective method of treatment of patients in acute period of aneurysm
rupture combined with somatic status; however, they are inferior to reconstructive surgeries concerning radicality
in the long-term period.

Keywords: cerebral aneurysm, ophthalmic segment, endovascular treatment, coiling, balloon assisted coiling
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BBEJIEHUWE

LlepeOpanbHble aHEBPU3MbI IPEACTABISIOT COOOI Ia-
TOJIOTUIECKHUE JIOKATbHBIC BEITISTUMBAHNS CTEHKH apTepUN
U SIBJISTIOTCSI OMHOM M3 OCHOBHBIX IIPUYMH BHYTPUIEPETI-
HOTO KPOBOMBJIMSIHUS, Yallle BO3HUKAIOIIETO Y JIUI TPY-
JOCIocoOHoro Bo3pacra [1]. Pa3pblB aHeBpU3MBbI — rpo3-
HOE OCJIOXKHEHME aHEBPpU3MATUUECKOI 00JIe3HU, KOTOPOE
MOKET IPUBECTH K JICTATBHOMY MCXOIY MJIN BBIPAsKEHHO-
MY HEBPOJIOTHYECKOMY Te(PUIINTY C OTCYTCTBUEM BO3MOXK-
HOCTH COIIMAJIbHOM agaIlTalliy ITOCJIe KPOBOU3IUSHMS.

CoBpeMeHHBIE KITMHUKO-THaTrHOCTHYECKIE BO3MOXK-
HOCTHM YaCTO ITO3BOJISIIOT BBISIBJIATH 3TO 3a00JIeBaHUE
ellle 10 ero MaHndecTaIly U 0Ka3bIBaTh CBOCBPEMEHHYIO
HEHPOXUPYPIrUUECKYIO0 ITOMOIIb B TOTeMOPPATHICCKOM
nepuone [2].

Cpenn pa3IMYHBIX BAPUAHTOB JIOKAIM3AIUNA 0C000e
MECTO 3aHUMAIOT aHEBPU3MBI O(PTATBMIYECKOTO CETMEH-
Ta BHYTpeHHel coHHoit aprepun (BCA), oTmyatommecst
KaK 0COOCHHOCTSIMU KJIMHNYECKOTO TEUSHMS, TAK M CIIOXK-
HOCTSIMU IUATHOCTUKHU M XMPYPTUUECKOTO JISYCHUS (B TOM
YHCJIe 332 CYET OTCYTCTBHSI BOBMOXHOCTH IIPOKCUMATBHO-
TO KOHTPOJIST).

AHeBpu3MaMM O(PTATBMIIECKOTO CETMEHTA IIPUHSTO
CUMTaTh T¢ aHEBPU3MBI, KOTOPBIC pacrojioxeHsl Ha BCA
MEXIY YCThsIMU INIA3HOU U 3aHEN COENUHUTEIBHOM apTe-
puii [3]. OHM coCTaBISIOT IPUMEPHO 5 % Bcex cilydaeB
WHTPaKpaHUATbHBIX aHEBPU3M U COIPSDKEHBI HE TOJIBKO
C PYICKOM BHYTPHUYEPEITHOTO KPOBOMIHUSHUS, HO M CO 3pH-
TebHBIMUA HApYIICHUSIMU, OOYCIOBICHHBIMUA KaK KOM-
Ipeccreil 3pUTeTbHOIO HepBa aHEBPU3MATUICCKIM METII-
KOM, TaK ¥ TpOMOO3MOOIMEN B TTIa3HyI0 apTepuio [4, 5].

M3-3a TOro 4ro mrazHasi apTepusi OOBIYHO OTXOIUT
ot BCA HemocpencTBeHHO IO JIaTePaTbHOM YacThIO 3pH-
TEJILHOTO HepBa 1 Jajiee yepe3 3pUTeIbHBIN KaHaI ITPOHM -
KaeT B OpOMUTY, BO BpeMsI OIlepalliy YCThe TOM apTepuu
YacTo HE yIaeTCsT BU3yaTn3UpOBaTh 0€3 pe3eKIINH Mepe-
HETo HAaKJIOHEHHOTO OTPOCTKA, a TAKKE IPUMEHEHMS 3H-
JIOCKOMUYECKOI aCCUCTEHLIMU JIMOO KOHTpajlaTepaibHOTO
nmocryma. KpoMe Toro, ciemyer yumThIBaTh Bapradesb-
HOCTB TOTIOrpapru yCThs IJIa3HOM apTepru. PHCK moBpex-

IEeHUS 3pUTEIILHOTO HEpBa IPH MUKPOXUPYPTUICCKOM
BMEIIIATEIFCTBE MOXET OOBSICHUTH BRICOKYIO YaCTOTY Ha-
PYIICHU 3pSHUST B TIOCJICOIIEPAIIMOHHOM TIEPHUOIE TIOCIIe
TaKux BMeInaTeabCeTB [3]. C BHeIpeHEM B IIPAKTUKY B Ha-
gaje 90-x romoB XX B. METOIMKHN OKKIIFO3UY aHEBPU3M
OTIEISIEMBIMU CITUPAJISIMU BHYTPHUCOCYIVCTHIC OIIepaIii
CTaJIV BaXKHBIM U IITUPOKO MCITOIB3YEMBIM METOIOM JicUe-
HMSI 3TOrO BUA LIepeOpOBACKYJISIPHOI IMaToIoruu [6].
o TToBCeMEeCTHOTO BBEACHUS B KITMHUYIECKYIO TIpaK-
THKY 3HIOBACKYJISIPHBIX METOAVK JICUCHUS MAIIMCHTOB
C COCYIMCTHIMU 3a00JICBaHUSIMU LIEHTPAIBHOI HEPBHOM
CHCTEMBI TPAIUIIMOHHO MCTIOJIB30BAIMCEH 2 TTOAX0Aa — pe-
KOHCTPYKTHBHEBIN, TP KOTOPOM COXPAHSIICS TIPOCBET
HEeCYIIero aHeBpU3MY COCyIa, U IEKOHCTPYKTUBHBIM, KOT-
Jla TIpPOCBET COCyIa IepeKpBIBAJiCsl BMECTe C aHEBPU3-
moii [7]. I1pu 3TOM HepaauKaabHOE MUKPOXUPYPTUUYECKOE
KIMITUPOBAHNE, a TAKKE OKYTBIBAHME MEIITKa aHEBPU3MEI,
HECMOTPSI Ha OTCYTCTBUE JTOCTUXKEHMSI MOJTHOTO CMbIKa-
HMS CTEHOK apTepUU B 00JIaCTH IISITKM aHEBPU3MBI, TAKKE
OTHOCWJIM K PEKOHCTPYKTUBHOMY IIOAXOMy. Pe3yibraTsl
KPYIHBIX MCCIIeIOBaHNI, HAIIPaBJICHHBIX HA M3YYCHUE
STHOJIOTHH 1 TIaTOTeHe3a (PopMUpPOBaHUS LIepeOpaTbHBIX
aHEeBPU3M, YKA3bIBAIOT JIMIITH Ha TIPOBOIUPYIOIIYIO POJIb
reMOIMHAMHWYECKOTO yaapa Ha CTEHKY apTepUH, KOTOPHIIA
WHUIIMHAPYET KacKal OMOXUMUYSCKUX M KJIETOUHBIX TIPO-
1IECCOB, HAITPaBJICHHBIX JINOO Ha BOCCTAHOBJICHHE pa3py-
IIEHHOTO KOJUIar¢Ha B CTCHKE apTepyH, TMO0 Ha ero Jajlb-
Helilee paspylieHue u (GOpMUPOBaHUE aHEBPU3MEIL.
[Ipu 5TOM OTMEUaeTcst, 9YTO TOYKOM MPUIIOKEHUS BCeX
STHUX PeakIdil ABISeTCs 30Ha Iepexoa CTeHKHN apTepui
B aHEBpU3MY — €e IIIeiiKa, YTO OIpeAesisIeT He TOJIBKO aHa-
TOMUYECKYIO, HO U TTATOTeHETUIECKYIO IIOTPEOHOCTD B pe-
KOHCTPYKIIMY HECYIIIeTO aHeBpH3My cocyaa [8].
CoBpeMeHHBIN 3Tall PA3BUTHS XUPYPTAIECKOTO JIeUe-
HUST aHEBPU3M IIPEATIOiaraeT CTpeMIICHHUE K BBITIOJTHEHHUIO
PEKOHCTPYKTUBHOTO ITOAX0/IAa K BEIKITIOUCHHUIO aHEBPU3M
KaK 1P MUKPOXUPYPTUIECKOM, TaK 1 IIPU SHIOBACKY-
JIIPHOM cIioco0e jedeHnsI. MUKpOXUpyprudecKoe ieue-
HHe IiepeOpaIbHBIX aHEBPU3M HaAIPaBJIeHO Ha JOCTIKE-
HHUE MOJIHOIIEHHOTO KJIMITMPOBAaHMUS IIEHKNA aHEBPU3MBI
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W PEKOHCTPYKIIMIO HECYIIEeTO aHeBPU3MY COCyIa, B TOM
YHCJIe C UCIIOJb30BAaHNEM TEXHUK CO3MAHUS PA3TAIHBIX
BUIOB MUKPOAHACTOMO30B [9].

AHaJIOTMYHAsT CUTYaLIMSI IIPOMCXOIUT M TIPY SHIOBAC-
KyJsipHOM Ttoaxozae. [Ipy Mcmoab30BaHUU Pa3IMYHBIX
BHUIIOB BHYTPHAHEBPU3MATUIECKIX YCTPOUCTB (0aJIIIOHOB,
OTHEJISIEMBIX CIHpajieil, chpepruIecKnX MeTaUIMISCKIX
WMITIAHTATOB) JOCTUTAETCS BBRIKITIOUCHNE aHEBPU3MBI M3
KPOBOTOKA C Pa3IMYHON PamgnKalbHOCTBIO, OTHAKO IIPU
5TOM He TIPOMCXOIUT ITOJTHOTO CMBIKAHUS CTEHKH apTepUr
B 30HE PACITOJIOKEHMS IIEHKKN aHEBPU3MEI, B UTOTE COXpa-
HSIETCSI KOHTAKT 3TOM 30HBI C KPOBOTOKOM 1 Ha (pOHE ITPo-
JTOJDKAOIIETOCS TeMOIMHAMMIECKOTO yaapa aKTUBUPYeT-
csl OMOXMMMYECKMMA KacKal, 3aIlyCKaoIINil IIpolecc
JaJIbHeIIero pocta aHeBpu3MsI [10].

Ha ocHoBaHUM BHIIIIECKAa3aHHOTO IIEJIECO00pa3HO
BBIIEJICHNE OTACILHOTO HEPEKOHCTPYKTUBHOTO ITOIX0-
Ila K JICUCHUIO IepeOpabHBIX aHEBPU3M, IIPU KOTOPOM
HEe TPOMCXOAUT ITOJHOIIEHHOTO BBIKIIIOUECHUS MICHKU
AHEBPU3MBI, a JOCTUTACTCS BBIKIIIOUYSHUE TOJBKO MEIII-
Ka aHEeBPU3MBI 0€3 PeKOHCTPYKIIAU HECYIIEN aHEBPU3-
My apTepum (KaK IPU MHUKPOXUPYPTUISCKOM, TaK
U TIPY SHIO0BACKYJISIPHOM JICYEHUHN ), B TO BpeMsI KaK IpuU
PEKOHCTPYKTUBHOM MOAXO0JIe TIOMUMO OKKJITIO3MU aHEB-
PU3MATUYECKOTO MEIIIKA OCYIIECTBIISICTCS PeMOIEINMPO-
BaHMe OeeKTa apTepraIbHOM CTeHKU B 00JIACTH IICKI
aHEBPU3MBbI, KOTOPBI MO0 MepeKPhIBACTCS aCCHUCTH-
PYIOIITAM WJIH MTOTOKOTKJIOHSIOIIINM CTEHTOM C TTOJTHBIM
BOCCTaHOBJICHHEM IIPOCBETAa HECYIIETO aHEBPU3MY CO-
cyna, 100 yCTpaHSIeTCSI TP IIOMOIIN MUKPOXUPYPTH-
yeckoul TexHuku [11].

Ilean uccaenoBanus — OICHUTH OJIIDKAMIINE W OTHA-
JICHHBIC aHTUOTpacUIeCKHe Pe3yIBTaThl BHYTPUCOCYIN -
CTOM OKKITIO3MU aHEBPHU3M O(TaTbMHIECKOTO CETMEHTA
BCA ¢ ucrnonb3oBaHreM HEPEKOHCTPYKTUBHBIX METOIOB
SHIOBACKYJISIPHOTO JICUCHUS.

MATEPHAJIBI 1 METO/IbI

Pabota ocHOBaHa Ha aHaIM3e OJIVKANIIIX U OTIAIEHHBIX
PEe3yIbTaTOB HEPEKOHCTPYKTUBHOTO SHIOBACKYJISIPHOTO
JIedeHmsI 75 TTallMeHTOB C aHeBpU3MaMK O0(DTaTbMIYECKO-
ro cermeHTa BCA B PHXMU um. ipod. A.JI. [ToneHosa —
dunmane HMUII um. B.A. Anmasosa 3a 4 roga (¢ 1 ssHBa-
ps1 2013 . mo 31 nekabps 2016 ).

KpurepussmMm BKIIFOUeHUS B UCCIIeIOBaHNE ObLTA Ha-
JIMYKe aHEBPU3MBI OPTATBMIUIECKOTO CETMEHTA 1 BBITIOJ-
HEeHUE SHIO0BACKYJISIPHOTO OIIepaTUBHOTO BMEIIaTeIbCTBA
0¢e3 MCT0JIb30BaHUsI peKOHCTPYKTUBHBIX METOINK, a TaK-
K€ OTCYTCTBHE MPEIIISCTBYIOIIETO OIEPaTUBHOTO JIeue-
HUS Ha JaHHOI aHeBpu3Me. B aHanmm3 BKITIOYeHBI 2 TPYII-
MBI TTallMEHTOB, onepupoBaHHbIX B PHXU um. npod.
A.JI. TloneHnoBa o MOBOAY aHEBPU3M O(DTATEMIUIECCKOTO
cermeHTa BCA:

* TAIIMEHTHI, OTICPUPOBAHHBIC C MCITOJIB30BAaHNEM ME-

TOIWKH U30JIMPOBAHHOM OKKITIO3UY aHEBPU3MBI OTIIe-

JISIEMBIMM cIupaisiMu (n = 22);

* TIAIIMEHTEHI, OIIEPUPOBAHHBIC C IPUMEHEHNEM OaJUIOH-
HO# aCCUCTEHIIMU TIPU OKKJTIO3UM aHEBPU3MBI OT/IC-
JIIEMBIMM cripajsiMu (n = 53).

B nopasstioniem 60JbIMHCTBE citydaes (98,7 %) na-
nueHThl rocnurtanuzupoBaHnsl B PHXM um. mpod.
A.J1. TloneHoBAa B IIJTAHOBOM IOPSIAKE AJISI XMPYPrA4eCcKo-
ro jedeHus. Bcem marmeHTaM Ipy MOCTYIUICHUH TTPOBO-
I KJIMHUYECKOe 00CIenoBaHNe M HEBPOJOTMICCKUMA
OCMOTD.

IIpu aHaNMM3e MAHHBIX CUPATBbHON KOMITBIOTECPHOM
ToMoOTpadrIecKoit aHTrorpaduu u 1epedpasbHOI aHTHO-
rpadum OIeHMBAIM pa3Mepbl aHEBPU3MBI M ¢ IICHKMH,
dbopmy (MerroryaTast, Gy3ucdopMHasi), HAIMIKNE TUBEPTH-
KYJIOB, CTeTICHb BOBJICUCHHOCTH IJIA3HOM apTepUU B CTPYK-
TYpYy aHEBPU3MBI.

BriObop MeToma 3HIOBACKYJISIPHOTO OIEPATHBHOTO
BMEIIATEILCTBA OCYIIECTBIISUICS MCXOMISI U3 aHATOMO-TO-
norpadudecKux 1 MOPOOMETPUIECKUX XapaKTePUCTUK
aHEeBPU3MEI, a TAKKE C YICTOM IIepHOa TCUCHUS aHEBPH3-
MaTHUIeCKOU 00JIe3HN, HAIMYMS M CTEIICHU BBIPAsKEHHO-
CTU COIYTCTBYIOIIIEH ITaTOJIOTUH, B TOM YHCIIe C HEOOX0-
IAMOCTBIO €€ XUPYPTUISCKOTO JICUCHMSI.

[lepen BHIMCKOM M3 CTallMOHApa OICHUBAIN (DyHK-
OUOHAJIBHBIE MCXOMBI IOCIIE OIMEPAaTUBHOTO JICUCHUS
o 1iKaue ucxonos [nasro.

PE3VJIBI'ATHBI

IIpoaHanu3upoBaHbl OCOOEHHOCTU KJIMHUYECKOM
KapTUHBI, Pe3YJIbTaThl MHCTPYMEHTAIBHOIO 00C/I€I0BAHMS
M DHIOBACKYJISIPHOTO JieUeHUs 75 MallMeHTOB C aHEBPU3-
mamu odraabmudeckoro cermenta BCA, onepupoBaHHbBIX
B PHXU um. ipod. A.JI. [ToneHoBa 3a 4 roxa (¢ 1 sHBapst
2013 r. mo 31 gekabpst 2016 ).

KimHuKo-MHCTPpYMEHTAIbHAS KAPTHHA

[ManueHTs ¢ aHEBpU3MaMU O(PTAIBMUYECKOTO Cer-
MeHTa: My>kurHbI — 16 (21,3 %), xeHmHbl — 59 (78,7 %).
Bospact — ot 23 1o 77 net (MeauaHa — 46 jer).

B 98,7 % (n=74) cny4aeB nauMeHThl ObLIA TOCIIATA-
JIN3UPOBAHBI B CTALMOHAP B IUIAHOBOM Iopsinke, B 1,3 %
(n=1) — B akcrperHoM. [1pu atomy 9,3 % (n = 7) nauu-
€HTOB aHeBpKM3Ma IIPOsIBUIA CeOsl BHYTpUYEPEITHBIM KPO-
Bou3IUsIHUEM, Y 8 % (n = 6) — 3pUTEIbHBIMM HAPYILIEHN -
amu uy 1,3 % (n = 1) — UlIeMUYECKUM UHCYJIBTOM,
00YCJI0BJIEHHBIM TPOMO03MOOJIMEN U3 MEILIKA AHEBPU3MBI.
V¥ 81,4 % naiueHTOB aHEBPU3Mbl HOCUIM ACUMIITOMHBII
XapakTep 1 ObLIN BBISIBJICHBI CIY4aiiHO.

Anaromo-TonorpaguuyecKue 0CO0eHHOCTH

U MopdoMeTpUIECKHEe XapAKTEPUCTUKHA AHEBPU3M

0o()TaTBLMUYECKOTO CETMEHTA

Jlokammzamusa. K aneBpru3Mam oTaJIbMIYECKOTO Cer-
MeHTa Mbl OTHOCWJIY T€ aHEBPU3MBI, IIeiiKa KOTOPhIX pac-
moJjiarajach B MPOMEXYTKE OT YCThSl TJIAa3HOM apTepuu
JIO0 YCThSI 3aJHE COeAMHUTEIbHOI apTepuu. B maHHoIit
BBIOOpPKE TIpeCTaBIeHbl aHEBPU3MBI TOJILKO MEILIOTYATOMN



(opMbI 6€3 UHKOPIOPUPOBAHMS YCThsl IJIa3HOM apTepUU
B €€ CTPYKTYPY.

Pa3mepsl. O11eHKY pa3MepoB aHeBPU3MBI OCYIIIECTBIISI-
JIA TIO pe3yJibTaTaM WHTPAOTIEPAllMOHHON 1LiepeOparbHON
aHruorpaduu: IPOBOAMWIN 3aMePbl MAKCUMAIbHOM IINPU-
HbI M BBICOThI aHEBPU3MBI, pa3MepoB ee 1ieiiku. CoriacHo
IOJIyYeHHBIM JaHHBIM aHEBPU3MbI ObLIM pa3ie/ieHbl Ha MU~
JmapHable (o 3 mMm) — 1,3 % (n = 1), 0O6bIYHOTO pa3mepa
(3—15 mm) — 80 % (n = 60) u kpymHble (15-25 MMm) —
18,7 % (n = 14). AHeBp13M rMTaHTCKOIO pa3Mepa B JaHHOI
BbIOOpKE He oka3ajiock. B 13,3 % (n = 10) ciy4aeB Ha MelLi-
Ke aHEeBPU3MbI OTMEYAIOCh HAJIMYKME IMBEPTUKYIIOB, IIPU
5TOM 4 aHEeBPU3MBI ObLIM KPYIIHOTO pa3mepa, a 6 — oObIu-
Horo. Pa3Mepnl LIeiikKi aHeBpU3Mbl HAXOAWIMCH B IMaria-
30HE OT 2,1 10 9,3 MM (MeamaHa — 4,1 MM).

DHIOBACKY/ISPHOE JIedeHne

Bcee OIn€paTnuBHBIC BMCIIATC/ILCTBA IIPOBOAMIIUCH 110
o0111el aHecTe3Uel B YCJIOBUSIX PEHTIeH-ONepallMOHHOM
Ha JIBYXIIPOEKIMOHHOM aHruorpade. IlepBeiM 3Tamom
BHYTPUCOCYAMCTOIO BMEIIATCIbCTBA ObLTa CceJIEKTUBHAS
epedbpanbHas maHaHTuorpadus B CTaHIAPTHBIX TTPOEK-
HUusAX. [Tocie atoro OCYyHIECTBJIAIACH 3D—p0TaL[I/IOHHa$I
aHTrorpadus s OLIEHKH pa3MepoB, (hOPMbI aHEBPU3MEI,
HaJn4us BOBJIEYEHHOCTU TIJIa3HOM apTepun B H_IefIKy
NN TCJIO aHCBPU3MBI.

BBI60[) TaKTUKHN SHAOBACKYIAPHOIO BMEIIATC/ILCTBA
OCHOBBIBAJICA Ha MO])(DOMCTDI/I‘{CCKI/IX XapaKTEpUCTUKax
AHEBPU3MbI, OLICHKE BO3MOKHOCTU JOCTUKEHUA paduKalb-
HOU OKKJTIO3UMN AHCBPU3MbI oe3 HMMILUIaHTalIluH aCCUCTUPY-
OLIero 00 TIOT OKOTKJIOHAIOLIECTO CTCHTAa, HAJIMYWUU U CTC-
II€HU BBIPA>XXKCHHOCTH COHYTCTBYIOH.[eﬁ natoioruun. U3
75 manmeHTOB 22 OBIIM OIIEPUPOBAHBI C UCTIOIB30BaHMEM
TOJIBKO OTIEJIIeMbIX cIipaeit, B 53 ciaydyasx morpeboBa-
JIaCb ACCUCTECHUI U OaJIJTOHOM.

OueHKa NepBUYHBIX M OTAAJIEHHBIX AHTHOTPA(UIECKIX

pe3yasTaToB

[Ipu aHanKM3e aHrMOTPaMM, BBIITOJTHEHHBIX B KOHIIE
OIIEPAaTUBHOIO JIEYEHKS U B OTAAJIEHHOM IIEpUOJIE, OLICHU -
BaJI paauKaIbHOCTh BBIK/IIOUEHHS aHEBPU3MbI 13 KPOBO-
TOKa, OTCYTCTBHUE MPOBUCAHMS BUTKOB CIIMPaJeil B IPOCBET
cocyna. CreneHb OKKJIIO3UM aHEBPU3MbI OINpPEaEIsSLIN
o kinaccupukamm Raymond—Roy (2006).

N3 75 aneBpusm 52 (69,3 %) OblIM pagvKaibHO BbI-
KJTIOYeHBI M3 KPOBOTOKA (THIT A), cyOoTOTambHO (TUII B) —
23 (30,7 %). I1pu “CIIOaB30BAHUU U30IMPOBAHHOM OKKITIO-
3UM OTAEISIEMbIMU CIMPAISIMUA PaIUKAIbHOIO pe3yJibraTa
yaanoch gocturuyThb B 13 (59,1 %) u3 22 HabmoaeHui, cyoTo-
TabHOIM OKKTIO3uH — B 9 (40,9 %). [1pu 6ayutoH-accucTeH-
unu 39 (73,6 %) 13 53 aHeBpU3M BBIKJIIOYEHBI U3 KPOBOTO-
Ka ToTajlbHO, 14 (26,4 %) — cy6TotanbHo. Hu B ogHOM
13 HAOJTIO[EHMIA He ObLIa JOCTUTHYTA YaCTHUYHAS OKKJTIO3USI
a"eBpu3MBI (T C) (CM. PUCYHOK).

OT1aaleHHBIMM MbI CUMTAINA PE3Y/ILTaThl KOHTPOJILHO-
ro aHruorpapuyeCcKoro MccaeIoBaHusl, BHITOTHEHHOIO
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120
B Tun A/ Type A

B Tun B/ Type B

BbannoH-accucteHuma /
Balloon-assistence

100

M3onupoBaHHas okknto3us /
Isolated occlusion

Tepsuunas paoukasbHOCMb OKKAK3UU 4epeOpanbHbIX AHE8PUIM N0 KAACCU-
@urayuu Raymond— Roy (2006)

Primary radicality of cerebral aneurysm occlusion according to Raymond—
Roy classification (2006)

He paHee 6 Mec MocJjie MPOBEIEHHOTO OIEePATUBHOTO Jie-
yeHust. U3 75 HabmroneHunii oTnajeHHbINA aHruorpaduye-
CKUI1 pe3yJ/ibTaT OTciiexeH y 48 (64 %) maLueHTOB, U3 HUX
10 manmeHTOB — MOCJIe N30JIMPOBAHHOM OKKITIO3UHY OTIE-
JIIEMBIMU CITUPAJISIMU, 38 — TI0CiIe OaNTOH-aCCUCTECHITNM.

W3 10 HabmoaeHnit Ipy KOHTPOJILHOM aHTHorpadumn
TOCJIe M30JIMPOBAHHOM OKKITIO3UH OTIEISICMBIMHU CITPa-
Jasamu B 3 (30 %) cinyuyasx otMedeHO (pOpMHUPOBAHUE pe-
uuausa, npu 3toMm B 2 (20 %) ciaydasx norpeGoBanoch
TMOBTOPHOE OIlepaTMBHOE BMelmaTeabcTBO. M3 38 aHeB-
PHU3M, TIPH OTIEPAIUSIX Ha KOTOPHIX IIPUMEHSIIACH 0aJUIOH-
aCCUCTEHINS, 110 JaHHBIM KOHTPOJIBHON aHTHOTrpadun
9 (23,7 %) peunnuBupoBanu, u3 Hux 6 (15,8 %) morpedo-
BaJIM TIOBTOPHOTO OIIEPaTHBHOTO BMEIIATE/IHCTBA.

Bo Bcex cygasix HE0OXOIMMOCTH ITOBTOPHOTO OITepa-
THBHOTO JICYCHUS TIPOBOIMUIIACH PEKOHCTPYKIINS HECYIIEH
aHEBPU3MY apTePUHU ITOTOKOTKIIOHSIOIINM CTCHTOM.

bmnkaiimme n oTaajeHHbIe KIMHIYECKHe

UCXOIbI

IpoBeneH aHanWM3 WHTpPa- W TMOCTOIMEPALMOHHBIX
OCJIOXKHEHM, OJMXKAUIIIMX U OTIAJICHHBIX NCXOJOB OTTe-
PaTUBHOTO JICUEHUS.

CeMbaecsAT yeTbipe MalMeHTa ObIIM BBITTUCAHBI
B YIOBJIETBOPUTETbHOM COCTOSTHUM, O€3 HapacTaHUsI OYa-
TOBOTO HEBPOJIOTMYECKOTO neuinTa, 1 mareHTt — ¢ yme-
PEHHBIM Ne(GULIMTOM, MOTPEOOBABIINM B JajbHEHIIIEM
JUTUTEJIBHOTO PeabWINTAllMOHHOTO JISYSHUSI.

B 2 (2,7 %) w3 75 HabGnOneHUIT OTMEUEHO Pa3BUTHE
WHTPAOTEePAITMOHHBIX OCIOXHEHUM, MpeacTaBIeHHBIX
B TIEPBOM CJlydae KPOBOMBJIMSIHMEM — HabJioanach mep-
doparus Mellika aHeBpU3Mbl BATKAMU CITAPaJiv, BO BTO-
poM — TpoMOO3MOOJIMEil U3 MelTKa aHeBPU3MBI B Cpell-
HIOI0 MO3TOBYIO apTepuI0, YTO MOTPeOOBAIO MPOBEACHUS
TPOMOIKCTPAKIINK, KOTOPAst 3aBePIINIACH TTOJHBIM BOC-
CTaHOBJICHUEM TPOCBeTa apTepuu. [Ipyrux ocaoKHEHWH
B Hallleil cepuM HAOJIOIEHHI BBISIBJICHO He ObLIO.
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OrnajeHHbIe KIMHUYECKHE MCXOIbI TAKXKE OBUIN OT-
ciexeHsl y 48 (64 %) us 75 maunenrtos. B 2 (4,2 %) Ha-
OJIIOIEHHUSIX 32 cYeT (POPMUPOBAHMUS PELMANBA AHEBPU3MBL
1 pOCTa aHEBPM3MATHIECKOTO MELIKA Ha (hOHE IIpOrpec-
CUPOBaHMs KOMIIPECCUU 3PUTEIBHOIO HEPBA OTMEYEHO
HapacTaHKe 3PUTEbHBIX HAPYILEHMWIA.

OBCYXIEHUE

HepekoHCTpyKTUBHBIE 9HIOBACKYJISIPHBIC OTIEPATHB-
HBIC BMeIIATEJbCTBA TP JICYCHWU MAIIUCHTOB C IIe-
peOpaTbHBIMI aHEBPU3MaMM TOCTATOYHO YACTO BBHITTION-
HSIOTCSI B CTallMOHAapaX, OKa3bIBAIOIIMX 3KCTPEHHYIO
MEINIIMHCKYIO TIOMOIIb, B YACTHOCTH OCYIIECTBIISICTCS
BHYTPUCOCYINCTAsT OKKITIO3MS 1IepeOpabHBIX aHEBPU3M
Mpu uX pa3peiBe [12]. DTO 0O0BICHUMO KaK HATMIUEM PU-
CKOB Ha3HAaYCHUs IBOMHOM Ie3arperaHTHOM Tepaluu
B OCTPOM MEPHOIe KPOBOMBIMSIHUS, TAK U C SKOHOMMIIEC-
ckoit Toukn 3penus [13]. Kpome Toro, mo cux mop HeT
€IMHOTO MHEHUS 0 0€30ITaCHOCTH, BO3MOXKHOCTH M CPO-
KaxX Ha3HAYCHUSI TBOWHON He3arperaHTHON Tepamuu
IIpY JICUCHUH 1IepeOpaIbHOI aHEBPHU3MBI B OCTPOM IIepH-
ofie ee pa3pbiBa [14].

PesynbraThl KpYITHBIX paHIOMM3UPOBAHHBIX UCCIIEIO-
Banuii (ISAT, BRAT, CARAT), HanpaBIeHHBIX Ha N3yJe-
HHe 3G(PEKTUBHOCTH SHIOBACKYIISIPHBIX METOIUK OKKITIO-
3UM MepeOpalbHBIX aHEBPU3M B OCTPOM IIepHOIe MX
pa3peiBa, IPOAEMOHCTPUPOBAIHN JIYUIIe KIMHUICCKUE
HUCXOIBI TIPY TAHHOM TOIXO/IE TI0 CPAaBHEHUIO C MUKPOXH-
PYPrUYECKUM, OTHAKO PAAUKAIbHOCTh OKKJIIO3MM B OTAA-
JICHHOM TIepHojie OblIa CYIIIECTBEHHO HITKE, YTO TTOTPebOo-
BaJI0 MOBTOPHBIX OTNIEPAaTUBHBIX BMELIATeNbCTB [15—17].

Hcnonb3oBaHre 6a/UIOH-aCCUCTEHIIUN B PsIIE CITyIacB
MOMOTA€eT JOCTUTHYTb CTAOMJIBHOTO MOJIOXKEHUSI MUKPOKa-
TeTepa B IIPOCBETE apTePHH (3a CIET UCIIOIh30BAHMS IJTIH-
HBIX OaJUTOHOB) ¥ TIOJIOCTH aHEBPU3MBI, a TAKKE TIPEIOTBpa-
TUTh MUTPAIAIO BUTKOB CIIHUPAIA B IIPOCBET apTepuu
(4T0 OCOOEHHO aKTyaIBHO TSI aHEBPU3M, PACIIOIOKEHHBIX
B oprambMimmyeckoM cermeHTe BCA, aHaTOMUUecKye N3rMObI
KOTOPOTO YacTO CO3MAIOT OOJBIIME TPYTHOCTU KaK JJIsT Ka-
TeTepy3alii aHEBPU3MbI, TaK U JIJ151 3aBEIEHMST OTAEIISIEMbIX
CITMpaJIeii) ¥ TeM CaMbIM TTO3BOJISIET JOCTUTHYTh 00JIee IIOT-
HOI1 YITAKOBKU aHEeBPU3MBI cripasissmu [18].

CoBpeMeHHOE pa3BUTHE SHIOBACKYIISIPHBIX TEXHOJIO-
TUi Ie9eHUS TTALMEeHTOB C IIepeOpaTbHBIMU aHEBPHU3MaMU
MpeaIioaaraeT peKOHCTPYKIIMIO HECYIIEH aHEBPU3MY ap-
TEpUM ITyTeM UMITIAHTAIIMK CTeHTA (KaK aCCUCTUPYIOIIe-
0, TaK ¥ IIOTOKOTKJIOHSIIOIIIETO), UTO ITOApa3yMeBaeT 00sI-

3aTeJIbHOE Ha3HAYCHNE JBOMHOM Ae3arperaHTHOM Tepary
Ha JUTUTSIBHBINA CPOK.

Tem He MeHee, HECMOTPS Ha TTOCTEIICHHBIN ITEPEeXOT
K PEKOHCTPYKTHBHOMY MOJIXOIY B 9HAOBACKYJISIPHOM Jie-
YEeHWU MAIIMEHTOB C IIepeOpaTbHBIMU aHEBPU3MaMU, CY-
IIECTBYET OIpeesIeHHAas] KaTeropus ITallMeHTOB, Y KOTO-
PBIX MMIUIAHTAIlASI CTEHTa HEBO3MOXHA 110 NPUIUHE
HaJIMYMSI IIPOTUBOTIOKA3aHUM K HA3HAYCHUIO U JUTUTEIIh-
HOMY IIpHieMY IBOMHOM Ie3arperaHTHoi Tepanun. K Hum
OTHOCSITCSI TTAIIMEHTHI C SI3BEHHOI OOJIE3HBIO KeTyaKa
1 TBCHAOLATUIICPCTHOM KUIIKK, MHGUIIMPOBAHHBIC BHU-
PYCOM MMMYHOAE(HIINTA YeI0BeKa Y TPHHUMAIOIINE aH-
THPETPOBUPYCHYIO Tepallnio, ¢ 3a00JIeBaHUSIMU KPOBU
(TpoMOOIINTO3, TPOMOOLIMTOIICHHSI ), ACTIMPUHOBOIM OpOH-
XMaAJIbHOM aCTMOM, a TAK:Ke OHKOJIOTUISCKUMU 1 MHBIMU
3a00JieBaHUSIMU, TPEOYIOIIMMU B OmKaiiiieM Oyayliem
XUPYpruyeckoit Koppekuuu [13, 18].

Cremyer Takke 0OpaTUTh BHMMaHUE Ha OTCYTCTBUE
MIPUBEPXEHHOCTH K PETYISIPHOMY TIpHEMY Ae3arperaHT-
HOM Teparmu, HeOOXOIMMOM TTOCIIe YCTAHOBKM MHTpaKpa-
HHUAJIBHOTO CTEHTA, Y OOJIBHBIX ¢ IBMEHEHHBIM KOTHUTHB-
HBIM CTaTyCOM (IeMEHIINSI, XpOHNIECKast MHTOKCUKAIIHS
aJIKOTOJIEM U €TO CypporatamMu, HapKOTUIECKIUMH TIperna-
paTaMm), YTO MOXET IPUBECTU K Pa3BUTUIO TpoMOO3a
CTEHTa, TPOMOOAMOOIMIECCKUX U MIIEMUYECKUX OCTIOX-
HEHUI B ocjeorepallnoHHoOM Tiepuozne [14, 19, 20].

SAK/TFOYEHME

PeKoHCTpYKTUBHbBIE METObI 9HIOBACKYJISIPHBIX BME-
MIATEJIBCTB (C UCITOIB30BAaHUEM aCCUCTUPYIOIIETO WITH T10-
TOKOTKJIOHSIIOIIIETO CTEHTA) SIBJISTIOTCSI TIePCIICKTUBHBIMU
1 IPUOPUTETHBIMU METONAMH JICUCHUS IepeOpaTbHBIX
aHEeBPU3M, OCOOEHHO aHEeBPU3M ODTAIBMUYECKOTO CeT-
meHta BCA. Tem He MeHee As1 OMpeneIeHHOW TPYTIIbI
MMAllMEHTOB C MPOTUBOIIOKA3aHUSIMU K MMILJIaAHTAIlNU
CTEHTA U TIPU OTCYTCTBUM BO3MOXHOCTH MUKPOXUPYPTH-
YeCKOT0 KIWMUPOBAHUS aHEBPU3MBI €IMHCTBEHHO BO3-
MOXXHBIM METOIOM JICUSHHSI OCTACTCSI OKKITFO3MST aHEBPU3MBI
OTJIEISIEMBIMHU CITUPAJISIMH, B TOM YHMCJIE C KCIIOJIb30BAaHM-
eM OaJJTOH-aCCUCTCHIINH.

HepekoHCcTpyKTUBHBIE ONIepaTUBHEIC BMEIIATEIbCTBA
IJII OKKJTIO3UM aHeBPU3M O(MTaIBMUYECKOTO CEeTMEHTa
BCA no-mipeskHeMy OCTaroTCsl aKTyaabHBIM 1 3(p(peKTUB-
HBIM METOIOM JICUCHUS IMallMEHTOB B OCTPOM IIEPUOIE
pa3pbiBa aHEBPU3MBI M C OTSTOIIEHHBIM COMAaTHIECKUM
CTaTyCOM, OIHAKO YCTYIAIOT IO PaguKaJIbHOCTH PEKOH-
CTPYKTUBHBIM OIE€paLMsIM B OTIAJIEHHOM TMTEpUOJIE.
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Llenb uccnepoBaHma — oueHNUTL GnnKaiiLyio U oTaaneHHyo 3hheKTUBHOCTb IKCTPa-UHTPAKpaHUaNbHOTO MUKPOXUPYP-
rnyeckoro aHactomo3sa (INKMA) y naumeHToB ¢ CUMNTOMHOI OKK/TIO3WeN BHYTPeHHel CoHHOM apTepuu (BCA).
Marepuansl u metoabl. C 2016 no 2019 r. B otaeneHun Heiipoxupypruv HUW ckopoit nomowum um. H.B. Cknudocoscko-
ro o6cnefoBaHbl 54 nauneHTa, KOTOpLIM 6b110 BbiNoNHEHO GopmupoBaHue IMKMA Ha cTopoHe CHMNTOMHOM OKKIO3UM
BCA B nepuog c 2013 no 2015 r. CumnTomMHas okkno3usa BCA yalue MmMena Mecto y MyXUMH, YeM Y KeHLWUH (COTHOLWeHNe
7:1). Bo3pact nauneHToB BapbupoBan oT 48 o 73 neT (CpeAHuit BO3pacT cocTaun 62 roaa). Mpu BbINOIHEHUN onepauum
topmuposarnsa INKMA npu cumntomHoit okknto3un BCA nHTpaonepauoHHo npumeHeHsnun dgnoymetpuio y 52 (96 %) na-
UMeHTOB, ¥ 2 (4 %) GONbHBIX fLaHHbI METOL AMArHOCTUKM HEBO3MOXHO GbIO BLINONHUTL MO TEXHUYECKUM MPUYMHAM.
OCHOBHbIMU METOZAMM UCCNE0BAHUA B OTAANEHHOM Nepuoje Nocie PeBacKyNspU3aLMu roN0BHOTO MO3ra Oblu OLeHKa
LAVMHAMWKN HeBpooruyeckoro cratyca no wkane NIHSS (wkana uHcynsta HaumoHanbHbix nHCTUTYTOB 380poBbs CLUA);
MoaubULMPOBaHHas WKana PIHKMHA; MHAEKC MOBUNbHOCTM PuBepMuA; KoMnblOTEpHO-TOMOrpaduyeckas aHrnorpacdus
3KCTpa-UHTPaKpaHWabHbIX apTepuii; ynbTpasBykosoe nccnegosanue (Y3M) Mukpoxupypruyeckoro aHacTomo3a, npu Ko-
TOPOM OLEHUBaNMN NNHeNHbIE U 06BEMHbIE CKOPOCTU KPOBOTOKA; OAHOMOTOHHAA 3MUCCUOHHAA KOMMbIOTEPHas TOMOrpa-
¢ua. OueHnBanu Bup M pa3mep TpenaHauum, a TakKe y4nTbiBanu ANUTENbHOCTb OnepaLuy.

MauneHTbl GblNM pazaeneHsl Ha 3 rpynnbl: B 1-10 rpynny BXOAWUAM NaLMeHTbl CO CPOKOM HabnopeHus 1-2 roga nocne
peBacKynapu3aLmu ronoBHOro Mo3ra, BO 2-10 rpynny — 3—4 roaa, B 3-to0 rpynny — 5-6 net. Bce nonyyeHHble pe3ynbratsl
CpaBHMBANM C NOKa3aTensM1 B NpefonepaLuoHHOM, paHHEM NOCNEONepaLNoHHOM U OTAANEHHOM NepuoAaXx.
Pe3ynbtathbl. B otganeHHom nocneonepaluMoHHOM Nepuoe B CPOKM oT 1 Ao 6 neT nocne peBackynapusaLMm ronoBHOro
Mo3ra obcnefoBany 54 nauueHTa. [0 AaHHBIM KOMMNbIOTEPHO-TOMOrpacuyeckoit aHruorpaduu u Y3 mukpoxupypruyeckui
aHacTomo3 ¢yHKLMOHMpoBan y 53 (98 %) 6onbHbIx. Mo pe3ynsTaraM 0AHOGOTOHHON IMUCCUOHHON KOMMbIOTEPHOW TO-
Morpaguu ronoBHOrO MO3ra permoHapHblii MO3roBoi KPOBOTOK B OTAANIEHHOM NOC/NEoNepaLMoHHOM nepuoje BapbipoBsan
0T 28 no 40 Mn/100 r/MuH. MeguaHa perMoHapHoOro MoO3roBoro KpOBOTOKA B OTAANEHHOM NOC/eonepaLnoHHOM nepuope
coctasuna 38 mn/100 r/muH. NHTpaonepaunoHHyto GroymeTputo BbInonHanu 52 (96 %) nauueHTam, MeanaHa nokasa-
Tens coctaBuna 15,5 mn/muH. Mo pesynbtatam Y3U nuHeiiHasn ckopocTb KPOBOTOKA MO MUKPOXMPYPrUYECKOMY aHaCTOMO3y
Bapbuposana ot 20 fo 95 cm/c, meauaHa 49 cm/c. Mokasatenu 06bEMHOrO KPOBOTOKA BapbupoBsaiun oT 30 0 85 M/ MUH,
MefuaHa 75 Mn/muH. Pe3eKuMoHHas TpenaHauus yepena 6bina BoinonHeHa y 36 (67 %) NaLWeHTOB, CpefHee 3HaueHue
pa3mepa TpenaHalMoHHOrO 0TBEpPCTUA B AnaMeTpe cocTasuno 3 cm®. B uccnepoBaHun oueHuBanyu BpeMs NpoBefeHus
OnepaTUBHOTO BMeLLATeNbCTBA: CpefHee 3HaYeHue COCTaBUNo 212 MUH; He GbIIO NONYYEHO [OCTOBEPHON KOppenaLuu
MexJy BpeMeHeM NpoBefieHMA onepauumn 1 pasMepom TpenaHauum yepena.

VnyyweHue HEBPONOTUYECKOrO CTaTyca B AMHAMUKe Obi0 OTMEYEHO BO BCex rpynnax HabnwogeHus. Mo wkane NIHSS
B 1-i rpynne (1-2 roga) ynyyweHue 3adukcuposaHo y 59 % nauueHTos, Bo 2-it rpynne (3-4 ropa) —y 48 %, B 3-il rpynne

12024

OpurvHanbHas paboTa | Original report

41


https://creativecommons.org/licenses/by/4.0/

12024

OpurvHanbHas paboTa | Original report

42

HEVIPOXUPYPTHA | Russian Journal of Neurosurgery
TOM 26 Volume 26

(5-6 net) —y 47 %. Mo moguduLMpoBaHHON WKane PaHKMHA B 1-if rpynne ynyylweHne Habnoganu y 36,4 % nayueHTos,
BO 2-i rpynne —y 48 %, B 3-it rpynne —y 42,9 %. Ha ocHoBaHuM UHAeKca MobUNLHOCTM PuBepmug B 1-it rpynne ynyy-
WweHue oTMeYeHo y 63,3 % nauueHToB, BO 2-i rpynne —y 56 %, B 3-i rpynne — y 57,1 %. Haunydwue nokasarenu 6uinu
oTMeueHsbl B 1-if rpynne HabnogeHus (63,3 %).

3aknioyeHune. Ha 0CHOBaHWMM LaHHbIX MHCTPYMEHTANbHbIX METOJJ0B UCCNE[0BAHNA U OLLEHKM HEBPONOTMYECKOro cTaTyca
y NaLMeHTOB OTMEYEHa MOJOXMUTENbHAA AMHAMUKA KaK B NOCIeONepaLMoHHOM Nepuoae, Tak U B OTAANIEHHOM nepuoje
HabntofeHus B cpoku oT 1 o 6 net nocne HanoxeHus INKMA. B otnaneHHoM nocneonepaliMoHHOM Nepuoge y NaLMeHToB
He Obl10 3athMKCMPOBAHO MOBTOPHBIX HAPYLEHUA MO3rOBOTO KPOBOOOPALLEHNA MO UIWEMUYECKOMY TUMY U MOBTOPHBIX
TPaH3UTOPHBIX ULIEMUYECKUX aTaK. KOppeKTHbI 0TOOP 60/bHbLIX B NpesonepaLuoHHOM Nepruoae U KOMNIEKCHOE NeveHue,
BK/l0YalOLLee MEAUKAMEHTO3HYIO Tepanuio, B NocieonepaLuuoHHOM 1 OTAANEHHOM Nepuofax No3BoNAT NPeAoTBPaTUTDL
NOBTOPHblE HapylWeHUs MO3rOBOT0 KPOBOOOPALLEHUS NO UWEMUYECKOMY TUMY U TaKUM 06Pa3oM yNyylIUTb KayecTso
XM3HW NPOONEPUPOBAHHbIX NALMEHTOB.

KnioueBble C10Ba: OKK/NI03Usi BHYTPEHHEN COHHOII apTepuu, peBacKyspU3aLmus roJ0BHOTO MO3ra, IKCTPa-UHTPAKpaHH-
abHbIN MUKPOAHACTOMO3, OTAANIEHHbII NOCEONePaLNOHHbIN Nepuog

IOna uutupoBanusa: Kyapsawosa T.A., JlykbsHunkos B.A., CeHbko W.B. v ap. Pe3ynbratel ieyeHuns 601bHbIX B OTAANEHHOM
nepuoge nocne GOpMMpPOBAHUA IKTPa-UHTPAKPAHUANBHOTO MUKPOXMPYPrMYECKOTO @HaCTOMO3a NpU CUMNTOMHOM OKK03UM
BHYTPEHHEeN COHHOM apTepuu. Heitpoxupyprus 2024;26(1):41-53. DOI: https://doi.org/10.17650/1683-3295-2024-2
6-1-41-53

Long-term outcomes after formation of a low-flow STA-MCA bypass for treatment of symptomatic
occlusion of the internal carotid artery

T.A. Kudryashova’, V.A. Lukyanchikov'—*, I.V. Senko’, N.A. Polunina®°>, V.A. Dalibaldyan’, G. K. Guseynova’, R.Sh. Muslimov’,
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Moscow 123182, Russia;
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Contacts: Tatiana Alexandrovna Kudryashova anevrizma13@gmail.com

Aim. To evaluate short- and long-term effectiveness of low-flow bypass between superficial temporal artery and M4
segment of middle cerebral artery (low-flow STA-MCA bypass) in patients with symptomatic occlusion of the internal
carotid artery (ICA).

Materials and methods. Between 2016 and 2019 at the Department of Neurosurgery of the N.V. Sklifosovsky Research
Institute of Emergency Medicine, 54 patients who underwent low-flow STA-MCA bypass formation at the side of symp-
tomatic ICA occlusion between 2013 and 2015 were examined. Symptomatic ICA occlusion was more common in men than
in women (7:1 ratio). Patient age varied between 48 and 73 years (mean age was 62 years).

During low-flow STA-MCA bypass formation surgery for symptomatic ICA occlusion, intraoperative flowmetry was used
in 52 (96 %) patients, in 2 (4 %) patients this diagnostic method was impossible to perform due to technical difficulties.
The main examination methods in the long term after cerebral revascularization were evaluation of neurological status
dynamics per the National Institute of Health Stroke Scale (NIHSS); modified Rankin scale; Rivermead mobility index;
computed tomography angiography of the extra-intracranial arteries; ultrasound (US) examination of the STA-MCA
bypass for evaluation of linear and volumetric blood flow velocities; single-photon emission computed tomography.
The type and size of trephination were evaluated, and operative time was taken into account.

The patients were divided into 3 groups: group 1 included patients with follow-up period of 1-2 years after cerebral
revascularization, group 2 — 3-4 years, group 3 — 5-6 years. All results were compared to preoperative, early, and long-
term measurements.

Results. In the long-term postoperative period between 1 and 6 years after cerebral revascularization, 54 patients
were examined. Computed tomography angiography and US showed functioning STA-MCA bypass in 53 (98 %) patients.
According to single-photon emission computed tomography of the brain, regional cerebral blood flow in the long-
term postoperative period varied between 28 and 40 mL/100 g/min, median regional cerebral blood flow in the
long-term postoperative period was 38 mL/100 g/min. Intraoperative flowmetry was performed in 52 (96 %) patients,
median was 15.5 mL/min. US showed that linear blood flow velocity in the STA-MCA bypass varied between 20 and
95 cm/s, median was 49 cm/s. Volumetric blood flow varied between 30 and 85 mL/min with median of 75 mL/min.
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Resection trephination was performed in 36 (67 %) patients, mean size of trephination hole was 3 cm?. In the study,
operative time was measured: mean value was 212 min; no significant correlation between operative time and trephina-
tion size was observed.

Improved neurological status was observed in all study groups. Per the NIHSS, in group 1 (1-2 years) improvement was
observed in 59 % of patients, in group 2 (3-4 years) in 48 %, in group 3 (5-6 years) in 47 %. Per the modified Rankin
scale, in group 1 improvement was observed in 36.4 % of patients, in group 2 —in 48 %, in group 3 —in 42.9 %. Per the
Rivermead mobility index, in group 1 improvement was observed in 63.3 % patients, in group 2 — in 56 %; in group
3 -1in 57.1 %. The best outcomes were observed in group 1 (63.3 %).

Conclusion. Instrumental diagnostic methods and evaluation of neurological status showed positive dynamics both in the
postoperative period and in long-term period between 1 and 6 years after low-flow STA-MCA bypass formation. In the long
term, repeat abnormalities of cerebral blood flow of ischemic type and repeat transient ischemic attacks were not observed.
Correct selection of patients in the preoperative period and comprehensive treatment including drug therapy in the postop-
erative and long-term periods allow to prevent repeat ischemic cerebrovascular disease and therefore improve patients’
quality of life.

Keywords: occlusion of the internal carotid artery, cerebral revascularization, extra-intracranial bypass, low-flow STA-MCA
bypass, long-term postoperative period

For citation: Kudryashova T.A., Lukyanchikov V.A., Senko I.V. et al. Long-term outcomes after formation of a low-flow
STA-MCA bypass for treatment of symptomatic occlusion of the internal carotid artery. Neyrokhirurgiya = Russian Jour-

nal of Neurosurgery 2024;26(1):41-53. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2024-26-1-41-53

BBEJIEHUWE

ITo manaBEIM BceMupHO#T opraHU3anuy 3apaBoOOXpa-
HEHMSI, OCTPOE HapyIICeHEe MO3TOBOTO KPOBOOOPAIIICHMS
(OHMK) no nimeMu4yecKoMy THUITY 3aHUMaeT 2-¢ MeCTO
cpenu nmpuunH cMepTtHOCTH. 1o manabiM 2017 1., yacToTa
WIIEeMUYECKOTO MHCyIbTa cocTaBisieT g0 300 ciydaes
Ha 100 TeIiCc. HaceneHus B rox [1, 2].

B Hacrosmee Bpemss OHMK 110 nireMmyeckoMy THITY
SIBJIICTCST OMMHUM M3 CAMBIX TSDKEJIBIX 3a00JIeBaHMI U CTO-
WT Ha |-M MecTe 0 MHBAIMAN3AINH HE TOJIBKO Y TOXH-
JIBIX JTIOAE, HO M Y JIUII TPYAOCTIOcOOHOT0 Bo3pacTa [1, 3].
3ab601eBaeMOCTh M1 CMEPTHOCTh OT UIIEMHYECKOTO HMH-
CyJIbTa BO MHOTHX CTpaHaX MMEIOT TEHACHIINIO K pocTy [3].
OHMK mno nmemunyeckoMy THITy coctaBiseT 70—85 %
BCEX CJIy4aeB MHCYJIBTOB (COOTHOIIIEHNE YaCTOThI UIIIEMM-
YeCKUX M TeMopparndeckux nHeynsroB — 5:1) [1, 2]. K oc-
HOBHBIM (paKTOpaM pHCKA MIIEMUYESCKUX HapYIICHUIA
MO3TOBOTI'0 KPOBOOOPAILEHNST OTHOCST MOXUJIOK BO3PAcT,
apTepuajJbHyIO0 THUIICPTOHUIO, THUIIEPXOJIECTECPUHEMUIO,
aTepoCKIIepO3 LiepeOpabHBIX M OpaxrolieaTbHBIX apTe-
puii, 3a00JIeBaHMS CEP/IlIa, CaXapHBIN T1a0eT, TUIITHII BeC
" KypeHue. B HacTosiiee BpeMs IpH JICICHUN OOJTbHBIX
¢ OHMK 110 nimeMmn4ecKoMy TUITY UCTTOIB3YIOT KOHCEp-
BaTHUBHbBIE U XMPYpruyeckue MeToasl [4, 5].

Haub6osee 3HAUNMBIMY TTPUYMHAMHA BOSHUKHOBEHMST
OHMK 1no nimeMn4ecKoMy TUITY SBIISIIOTCST OKKITIO3MOH-
HO-CTEHOTHYECKHUE TTopaXkeHNs OpaxuroredarbHbIX apTe-
pUii, IpU 3TOM BCTPEYAeMOCTh OKKIIFO3UU BHYTPEHHEH
conHoit aprepun (BCA) cocrasisier ot 5 1o 10 % Bcex
nopaxeHunii 6paxuonedaibHbIX aprepuii [6, 7]. Ha ceroa-
HSIITHUHI JeHb OTHUM U3 XUPYPTAIECKUX METOIOB ITpOodu-
JIAKTUKM TTOBTOPHBIX HAPYIIIEHUA MO3TOBOTO KPOBOOOpa-
IIEeHNUS Yy TMallMeHTOB ¢ CUMIITOMHOM oKKimo3ueit BCA
SABJSIETCSl omnepalusi (GopMUpOBaAHUS IKCTpa-UHTpa-
KpaHMAJIbHOTO MUKPOXMPYPTHIESCKOTO aHACTOMO3a
(BDUKMA) [3, 5, 6].

ITpu oneparuu popmupoBanus DUKMA mexay mo-
BEPXHOCTHOI BUCOYHOM apTepueil 1 KOPKOBOI BETBBIO
cpemHeit MO3TOBOI apTepuM Jallle BCeTO HAKJIAIBIBAIOT
aHACTOMO3BI C HU3KOM ITPOIYCKHOM CIIOCOOHOCTRIO. [laH-
HYIO OIIepalldio BHITIOJHSIIOT MHOTHE HEUPOXMPYpPIHIe-
CKUeE IIEHTPHI 10 BCEMY MUPY, OTHAKO JI0 CHX ITOP OCTAETCS
CITOPHBIM BOIIPOC 0 ¢¢ 3(P(PEKTUBHOCTH, OCOOCHHO B OT-
IaJICHHOM TIeproae HaOmoneHNs. Tak, B psine IpoBeacH-
HBIX MCCJICIOBaHMI, HanOoJIee KPYITHBIE U3 KOTOPBIX —
EC-IC Bypass Trial (1985 1.) u Carotid Occlusion Surgery
Study (2010 1), He 6BLTa TOKa3aHa 3(PHEKTUBHOCTH MPO-
(pMIaKTUKN WIIEMUYECKOTO MHCYJIBTA TIOC]e TTPOBEIcH--
HOTO XHUpyprudeckoro jgedeHus [7—9]. Hecmotrps Ha mipo-
TUBOPEUMBEIC PE3YJIBTaThI UCCIICIOBAHMIA, TaHHAS OTICpaITsT
BBITIOJTHSIETCS BO BCEM MHPeE, ITOCKOJIBKY He OBII0 Halime-
Ho Oosiee 3((PEeKTUBHOMN aTbTEPHATUBLI.

Ieab uccnenoBannss — OLICHUTH OMKANIIYIO M OTHA-
JieHHy10 3dexTnBHOCTE DU KMA Yy ITallne HTOB ¢ CUMII-
TOMHO# okkJto3ueit BCA.

MATEPHAJIBI 1 METO/IbI

C 2016 o 2019 r. B otaeneHue Heipoxupyprun HUU
ckopoii momomm uMm. H.B. CxkimmpocoBcKOro ObIIM rocii-
TaJau3upoBaHbl U obciaenoBaHbl 54 (100 %) nauueHTa,
KOTOpBIM 01T cpopmupoBad DMKMA Ha cTOpoHE CUMIT-
tomHOM okKio3un BCA B miepron ¢ 2013 o 2015 & (puc. 1).
CummnromHas okkimio3ust BCA garie nmena MecTo y Myx-
YWH, 9eM Y XeHIIMH (cooTHomeHue 7:1). Bo3pacT nmamm-
€HTOB BapbUpoBaj oT 48 1o 73 neT, cpemHuit BO3pacT co-
craBui 62 roaa.

B xome cTtaTHCTMYECKOro aHaan3a MallMeHTHI OBLIN
pazmesIeHBl Ha 3 TPYIIIBI B 3aBUCHMOCTH OT CPOKOB Ha-
omoneHus: 1-g rpynma — 1—2 roga, 2-¢ rpyrnmna — 3—4 ro-
Ja, 3-s rpymnmna — 5—6 jet (cM. Tabiuily).

HNHcTpyMeHTaIbHBIE METOIBI OOCICIOBAHNS B OTHA-
JICHHOM IIOCJICOTIEPAallHOHHOM TMEepUONe BKIIOYAIU
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Puc. 1. Pacnpedesenue nayuenmos, 20cnumanu3upo8antvix 6 OMoaseHHOM
nocaeonepayuoHHoOM nepuode, no noay u eospacmy (n = 54)

Fig. 1. Distribution of the patients hospitalized in the long-term postoperative
period per sex and age (n = 54)

KoMIboTepHO-TOMOTpadudeckyo (KT) anrmorpacdpmuio
BKCTpa-MHTPAKpaHUATBHBIX apTepuii; 0MHO(POTOHHYIO
SMUCCHOHHYIO KOMIbIOTepHYI0 ToMorpaduio (OPIKT)
TOJIOBHOTO MO3Ta; YIbTpa3ByKoBoe uccienoBanue (Y31)
MUKPOXUPYPTUYECKOTO aHACTOMO3a, IIPH KOTOPOM OIIe-
HUBAaJIA TTOKA3aTe/IM JTUHEWHOTO M OOBEMHOTO KPOBOTO-
KOB; MHTPAOTIEPAIIMOHHYIO (hJIOYMETPUIO; YIUTHIBAIM BHI
U pa3Mep TpelaHalliK, a TAaKXKe IIUTEITbHOCTD OITepalIiH.
Bce pesynbraThl 00cieqoBaHUSI CPaBHUBAJIM C paHee I10-
JIy4eHHBIMM JaHHBIMU.

Pacnpedenenue nauuenmos, 6Ka04eHHbIX 8 UCCACO08AHUE, 8 3A6UCUMOCIIU
0m CPOK08 HAOA0eHUS 8 OMOANeHHOM NOCACONEPAUOHHOM nepuode

Distribution of the patients included in the study depending on the follow-up
duration in the long-term postoperative period

JlMTeapHOCTh HA0I0IEHHS TOCIe

onepanum, Jer n %
1 14 26
2 8 15
3 11 20
4 14 26
5 2 4
6 5 9
Bcezo 54 100

Total

B oTganeHHOM MocieonepaloHHOM IIEpUOIE HEBPO-
JIOTMYECKUIA CTATYC MALMEHTOB OLIEHMBAJIU 10 MOAU(DU-
LIMPOBAaHHOM 1iKajie PoaHKuHa, 11Kajae nHcyasra Hamo-
HaJTBHBIX MHCTUTYTOB 310poBbs CIIIA (National Institutes
of Health Stroke Scale, NIHSS), naHImexcy MOOMILHOCTH
Pusepmuz. IonyyeHHbIe pe3y/IbTaThl CPABHMUBAIK C IIPEI-
OInepalMOHHbIMM, PAHHUMU 1 OTAAJIEHHBIMU I1OCJ/IE0IIe-
PALIMOHHBIMU MOKA3aTEe/ISIMMU.

PE3VJIBI'ATHBI

IMocne popMupoBaHMS MUKPOXUPYTUUIECKOTO aHACTO-
Mo3a 52 (96 %) naimeHTaMm Gbljia BBITOJIHEHA (IoyMe-
Tpus. [1o HaIIMM TaHHBIM, TIPX BBHITIOJTHEHUH MHTPAOIIe-
pallMOHHON (DIOYMETPUM MOXHO IIPOTHO3MPOBATH
TpoMO03 aHACTOMO3a Ha 3Tarie ero (JopMrUpPOBaHUs, a TaK-
K€ OIIEHUTDb CKOPOCTH KPOBOTOKA IT0 aHacToMOo3y. IToka-
3aTe 00beMHOTO KpoBoToka (OK) 1o IIyHTY BapbHpo-
BaJIM B qrama3oHe ot 3 mo 95 mur/MuH (puc. 2). MennaHa
ToKazaresieit ojioymeTpru coctapisiia 15,5 mi/muH [3, 9].

B ormameHHOM mTOCIEOIIEpallMOHHOM IIEPHOIE
y 1 (2 %) nauuenTa GbLI AUATHOCTUPOBAH TPOMOO3 MHK-
KPOXHPYPTUIECKOTO aHACTOMO3a, MHTPAOTICPallHOHHBIC
nokas3ateu (hbJIOYMETPUH Y 3TOTO TMAIIMEHTA COCTABIISIIN
3 ma/MuH. Mcxomst U3 3TOTO, MBI IIpearoiaracM, 4To
HU3KHUE TOKAa3aTeIM WHTPAoIepallMoOHHON dioymeTpun
(<5 MJI/MMH) MOTYT CBUAETEIBCTBOBATH O BEICOKOIT BepO-
SITHOCTH BO3HUKHOBEHHUS B OYIyIlleM TPOMO03a MUKPOXH -
PYPrUYecKOro aHaCTOMO3a.

[Ipoananu3npoBaHa IINTEIBHOCTH OIIEPATUBHOTO
BMEIIATeILCTBA: MUHUMAJIBHOE BpeMsI OIlepaIlii COCTa-
Bwio 135 MuH, a MakcumaibHoe — 390 MUH, MeArMaHa —
212 mun (puc. 3). CTOUT OTMETUTD, YTO HambOOJIee TIPo-
IOJKUTENbHBIC OIepalliy OBLIA BEITTOJNHEHH B 2013 T.
C ocBOeHMEM TEXHMKH U HApaOOTKOI MaHyaIbHBIX HaBBI-
KOB XMPYPTOB BpeMs OIepalllii 3HAYUTETbHO COKpPATH-
JIOCh.

Ipn popmupoBanum DUKMA BBIONTHSIIU pe3eK-
IUOHHYIO ¥ KOCTHO-TUIACTMYECKYIO TPeTaHAIINIO Yeperra
(puc. 4, 5). Y 36 (67 %) nmanmeHTOB BBITIOJTHEHA TpenaHa-
oust 9eperna <3 ¢cM B auaMeTrpe. MUHMMAJIBHBIN pa3Mep

Yucno naymenTos, % / Number of patients, %
)

2 | r—
0 | | | 1 |

-10 0 10 20 30 40 50 60 70 80 90 100 110
O6beMHbIN KPOBOTOK, M/MuH / Volumetric blood flow, ml/min

Puc. 2. Pacnpedenenue nayuenmos 6 3a8ucumocmu om nokazamenei uH-
mpaonepayuonHoil gharoymempuu (006eMHO20 KPOBOMOKa) npu ¢hopmuposa-
Huu DUKMA. 3decy u na puc. 3—5, §—10: DUKMA — skcmpa-unmpaxpa-
HUANbHbIE MUKPOXUPYPSUMECK UL AHACMOMO3

Fig. 2. Distribution of the patients depending on the characteristics of intra-
operative flowmetry (volumetric blood flow) during low-flow STA-MCA bypass
Jformation. Here and on Fig. 3—5, §—10: low-flow STA-MCA bypass — low-
[flow bypass between superficial temporal artery and M4 segment of middle
cerebral artery
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Puc. 3. Pacnpedenerue nayuenmos 6 3agucumocmu om 0AUmMeabHOCMb One-
payuu no gopmuposarnuro IUKMA

Fig. 3. Distribution of the patients depending on operative time of low-flow
STA-MCA bypass formation

Puc. 4. Pezexyuonnas mpenanayus uepena. Myasmucnupanvhas 3D-komne-
romepro-momoepagpuueckas aneuoepamma U KMA skcmpa-unmpaxparu-
ANbHO20 MUKPOAHACMOMO3A CAPABA: 8U3YAAUZUPYEMCS (DYHKUUOHUPYIOWUL
aAHACMOMO3 MedHcOy NPABoil NOBEPXHOCHHOU BUCOYHOL apmepuell U ce2MeH-
mom M4 npaeoii cpedreii M032060ii apmepuu (cmpeaxa)

Fig. 4. Resection trephination of the skull. 3D spiral computed tomography
angiography of low-flow STA-MCA bypass on the right: a functioning bypass
between the right superficial temporal artery and M4 segment of the middle
cerebral artery is visualized (arrow)

TpenaHaluuu cocTasisii 1,5 cM, a MaKCMMaJbHBIR — 5 CM,
MeauaHa CocTaBWIa 3 CM.

B pesynbrare uccienoBaHus HE ObLIO BBISIBJIEHO 10-
CTOBEPHOI KOPPESILINU MEXIy BPEMEHEM TPOBEACHUS
ornepanuy U pa3MepoM TperaHalvu.

Knunuveckyio KapTuHY y MallMeHTOB CPaBHUBAIU
C OLIEHUBAEMBIMU TTOKA3aTeIsSIMU B TIPEIOTIEPAITUOHHOM,
paHHEM TOCJIEONepPallMOHHOM U OTAAJIEHHOM TIEpUO/IaX.
CriemyeT OTMETHUTb, YTO HU Y OMHOTO U3 TIPOOTIEPUPOBAH-
HBIX TAlMEHTOB (BO BCeX Trpymnmnax HaOIIOAeHUS)
nipu pyHkuronupyoimeM IMKMA He Obi10 3adhukcupo-
BaHO MTOBTOPHBIX UIIIEMUYECKUX HAPYIIIEHUH.

BeIsiBneHa cTaTUCTUYECKM 3HAYMMasi AMHAMKKA T10-
kazareneit o mkase NIHSS mo cpaBHenuio ¢ paHHuUM
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Puc. 5. Kocmuo-naacmuueckas mpenanayus yepena. Myasmucnupanvras
3D-komnvromepro-momoepaghuueckas aneuoepamma IUKMA caesa: 6u3zy-
anuzupyemcs QyHKYUOHUPYIOUWUT AHACIOMO3 MeMCOY 1€80 NOBEPXHOCIHOU
8ucouHOl apmepueil u ceemenmom M4 neeoii cpedHeil M0o32080i apmepuu
(cmpenka)

Fig. 5. Osteoplastic trephination of the skull. 3D spiral computed tomography
angiography of low-flow STA-MCA bypass on the left: a functioning bypass
between the left superficial temporal artery and M4 segment of the middle
cerebral artery is visualized (arrow)

TOCJIeO0NepallMOHHBIM TIEPUOIOM JIJIST BCEX IPYIIIT HAOJIO-
nenus (p <0,001). Haunydive mokazateny HeBpoJorude-
CKOIO cTaTyca OTMEYEHBI B 1-# rpymre HaGnoaeHus —
v 59 % nanuenToB (puc. 6, a). CTaTUCTUYECKU 3HAYUMAasT
JVHaMUKa TTOKa3aTeliel 0 CPaBHEHUIO C TpeAoTepalim-
OHHBIM Y PAHHUM TOCJIEOTePAlIMOHHBIM TIEPUOAAMU OT-
MedeHa JIsi MOAM(PUIMPOBAHHONW WIKanbl PaHKWHaA
IIJIs1 BCeX MepuooB HabmoneHus. I1pu aToM Havy41ve
TToKa3aTeIM UMeJTM MeCTo BO 2-11 rpyrire — 48 % mnaiieHToB
(» <0,002) (puc. 6, 6). Takxe HabGMOAATACH CTATUCTHYECKI
3HAYMMasi AMHAMUKA TIoKa3aTelielt NHIeKCa MOOMIBHOCTH
PuBepMuz o cpaBHEHUIO € TIPEIOTIEPAITMOHHBIM, PAHHUM
TOCJIEOTIEPAIIMOHHBIM U OTJAJIEHHBIM TIEPUOIaMU BO BCEX
rpynnax Habmonenwus (p <0,001). Haunyumme noxkasare-
JIL OTMEYeHBI B 1-ii rpyre HabmoaeHus — 63,3 % naiu-
€HTOB (puc. 6, 8).

B pesynbraTe viccienoBaHusl BbISIBIEHA CTATUCTUYECKA
3HAUMMas KOPPEJISLIMS MEXKITy BO3PACTOM MAIIMEHTOB U TN~
HaMUKOI HEBPOJIOTUYECKOTO CTaTyca 1o MOAUMDUIIMPOBaH-
HOU 1Kane PaHKMHA B paHHEM TIOCTIEOTIEPAITMOHHOM Tie-
puone (p = 0,003, R =0,4) (puc. 7). CoOTBETCTBEHHO, YeM
MOJIOXE OBbLI MalMEHT, TeM OoJiee OJIaroNpUsITHBIM ObLIT
KIMHUYeCcKuit 3chdexT.

Takum 00pa3oM, COIIaCHO MOJTYYEHHBIM HAMU JaH-
HBIM, 1IeJIECO00PA3HO OTCIEXKUBATh MAIIMEHTOB TOCIE BbI-
TIOJTHEHUST PeBACKYJISIPU3ALIY TOJIOBHOTO MO3Ta B T€UEHUE
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Puc. 6. JJunamuka Hesponocuueckoeo cmamyca nayuenmos no epynnam Habarodenus (1—2 eoda, 3—4 eooa, 5—6 nrem ¢ momenma onepayuu): a — no wWKa-
se uncyavsma Hayuonanvhoix uncmumymog 300posws (NIHSS); 6 — no moouguyuposantoii wikase Pankuna; 6 — coenacho unoexcy mobunsnocmu Pusep-

Mud

Fig. 6. Dynamics of the patients’ neurological status in different observation groups (1—2 years, 3—4 tears, 5—6 years since surgery): a — National Institute
of Health Stroke Scale (NIHSS); 6 — modified Rankin scale; 6 — Rivermead mobility index

2 JIeT, TOCKOJIBKY TIpY (PYHKIIMOHUPYIOIIEM aHACTOMO3¢
B OoJiee OTHAJICHHBIC CPOKM OTPHUIIATEIBHON HEBPOJIOTH-
YeCKOM TMHAMUKH, ITOBTOPHBIX TPAH3UTOPHBIX WUITEMM-
YeCKUX aTaK ¥ UIIeMUISCKIX MHCYIBTOB Y TTAIIMEHTOB MBI
He HaOoganu.

B paHHeM 1rocieonepaioHHOM rieproze (Ha 3—4-e cyT-
KU TIOCJIe PeBaCKY/ISIpU3auy TotoBHOro Mosra) KT-aH-

ruorpacdus ObLia BeimonHeHa 54 (100 %) mauueHTaM:
aHacToMo03 (YHKLIMOHUPOBaa y Bcex 6osbHbIX (100 %).
B otmaneHHOM mociieonepalOHHOM IEPUOAE B CPOKHU
ot 1 1o 6 ner mo ganueiM KT-anruorpaduum aHacro-
Mo03 (pyHKIoHupoBan y 53 (98 %) GoabHbIX (puc. 8),
y 1 (2 %) nauueHTa ObLI OMArHOCTUPOBAH TPOMGO3
DUKMA (puc.9).
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2UMecK020 cmamyca no MooUGUUUPo8arHoi wkane PoHkuna 6 pannem no-
CAeONepayUOHHOM nepuode

Fig. 7. Correlation between patient’s age and dynamics of neurological status
per the modified Rankin scale in the early postoperative period

VABTpa3ByKOBOE MCClieOBaHKE BRITTOTHWIH 54 (100 %)
MalreHTaM B paHHEM TTOCTIEOTIEPAIIMOHHOM TTEPUOJIe: aHa-
CcTOMO3 (DYHKIIMOHUPOBAIT ¥ BCEX 0OC/IENOBAHHBIX MAIIMEH-
TOB. B oTnaneHHOM Tieproie MUKPOXUPYPTIUYECKUil aHACTO-
Mo3 hyHKIMOHUpoBa y 53 (98 %) 6onbHBIX (puc. 10).

B pannewm mocneorniepanionHoM miepuone (Ha 3—4-e
cytku niociie BoimonHeHust DM KMA) nuHeitHast cKopocThb
KPOBOTOKa BapbupoBaia oT 25 go 96 cM/c (MenuaHa
59 cMm/c), B OTHAIEHHOM TIOCTIEOTIEPAIMOHHOM TTEPUOJIE —
ot 20 no 95 cMm/c (Mmeaunana 49 cm/c) (puc. 11, a).

IMoxkazarenu OK B paHHEM MOCIEOTIEPAITMOHHOM Tie-
puone (Ha 3—4-e cyTKM) 110 JaHHBIM Y3 W -1narHoCcTUKU
aHACTOMO3a COCTABJISLIM OT 25 mo 75 Mia/MUH (MeanaHa
60 MJ1/MUH), B OTIAJIECHHOM TI0CIeOTIepallMOHHOM TTepUo-
ne — ot 30 mo 85 mui/mMuH (Menuana 75 mi/muH) (puc. 11, 6).

Takum 00pa3oM, COMIACHO MOJYYEHHBIM HaMU JaH-
HBIM, B OTHAJIEHHOM ITOCJIEOTIEPAlIMOHHOM TIEPUO/IEe JTV-
HeifHast CKOPOCTb KPOBOTOKA TT0 MUKPOXUPYPTUUECKOMY
aHaCTOMO3y CHUXaeTcsl, HO TIpu 3ToM mokazarenu OK
BospacratoT. C Halleit TOYKM 3peHus], ITO MOXHO 00bsIC-
HUTh TEM, YTO TMPU XOpouieM (PyHKIIMOHNPOBAHUU aHa-
CTOMO3 pa3pabaThIBAETCS U TAKUM 00pPa30M YBEIUUYUBAECT-
csl B IMaMeTpe.

Kpome Toro, HaMu GbUIM BBISIBIEHBI CTATUCTAYECKUA
3HAYUMBbIE TTOJIOXKUTETHHBIE KOPPEJSIIIUU MEXITY OLIEHKOM
1Mo MoAUMUIIMPOBAHHOM 1IKane PaHKMHA, MHAEKCOM MO-
ounbHOCTH PuBepmun n nmokaszarensimu OK 1o maHHEBIM
Y3U B panHeM TiocieonepamoHHOM Tiepuone (puc. 12).
OtmedeHo, uto yem myuiire 6bu1 OK B panHeM mocieore-
PalLlMOHHOM MEPUOJIE, TEM OJaronpusiTHee ObLT HEBPOJIO-
TUYECKUI MCXOM Y MAlMEHTOB. Takke CTaTUCTUYECKU
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Puc. 8. Myasmucnupanvrsie 3D Komnsiomepro-momoepaguueckue aneuo-
epammol: a — YIUKMA cnpasa y nayuenma C. uepes 2 200a nocae onepayuu:
8U3YANUUPYEMCS QYHKUUOHUPYIOWUTI AHACIOMO3 Medcdy nPasoil noepx-
HOCMHOU 8UCOuHOU apmepueil u ceemenmom M4 npaeoii cpedneii M032060ii
apmepuu (cmpenxa); 6 — IUKMA caesa y nayuenma b. uepes 4 2o0a nocne
onepayuu: 8u3yaiu3upyemcs QYHKYUOHUPYIOUULL aHacmomo3s meicoy 1e6oil
N08ePXHOCMHOLL BUCOYHOU apmepuell u ceemenmom M4 aeeoii cpedneii mo3-
206011 apmepuu (cmpeaxa); 6 — DUKMA cnpasa y nayuenma H. yepe3 6 siem
nocae onepayuu: 8U3yatu3upyemcs QYHKYUOHUPYIOWULl GHacmomo3 mMeicoy
npagoil N08ePXHOCMHOLL 8UCOUHOU apmepueli u ceemenmom M4 npagoii cped-
Heil M0320801i apmepuu (cmpeaxa)

Fig. 8. 3D spiral computed tomography angiography: a — low-flow STA-MCA
bypass on the right in patient S. 2 years after surgery: a functioning bypass
between the right superficial temporal artery and M4 segment of the middle
cerebral artery is visualized (arrow); 6 — low-flow STA-MCA bypass on the
left in patient B. 4 years after surgery: a functioning bypass between the left
superficial temporal artery and M4 segment of the middle cerebral artery is
visualized (arrow); 6 — low-flow STA- MCA bypass on the right in patient N.
6 years after surgery: a functioning bypass between the right superficial
temporal artery and M4 segment of the middle cerebral artery is visualized
(arrow)
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Puc. 9. Myavmucnupanvrsie 3D komnsromepro-momoepaguueckue aneuoepammol navuernma T.: a — pynxyuonupyrowuit JUKMA ¢ panrnem nocaeonepa-
YUOHHOM nepuode; 6 — nepynxyuonupyrouui IUKMA cnpasa yepes 4 200a nocae 8binoaHeHUs ONepayuu: 6U3yaiusupyemcs mpomoos 1e6oi N08epxXHOCH -

HOUl 6UCO4HOU apmepuu (cmpeaxka)

Puc. 9. 3D spiral computed tomography angiography of patient T.: a — functioning low-flow STA-MCA bypass in the early postoperative period;
0 — nonfunctioning low-flow STA-MCA bypass on the right 4 years after surgery: thrombosis of the left superficial temporal artery is visualized (arrow)

Puc. 10. Yasmpazeykoeoe ucciedosanue 6 0moareHHOM NOCACONEPaAUUOHHOM
nepuode: gynxyuonupyrowuii SHKMA (cmpenka)

Fig. 10. Ultrasound in the long-term postoperative period: functioning low-
flow STA-MCA bypass (arrow)

3HAYMMBbIC KOPPEISIIINH BBISIBJICHBI MEXKITy MHIECKCOM MO-
omapHOCTH PuBepMm, olieHKOM 110 MOTUDHUIIMPOBAHHOM
mKkajae Pankunaa 1 mokazarensmu OK B oTnaieHHOM Mo-
cieonepallmoOHHOM niepuone (puc. 13).

BobIast CKopocTb 06beMHOTO KPOBOTOKA IO MUKPO-
XUPYPrUIecKOMY aHaCTOMO3Y CodeTanach ¢ TyIIIMMH I10-
Ka3aTeIsIMU KIMHUYECKOW KapTHHBI y OIIepHUPOBAHHBIX
OOJIbHBIX.

Bcem manuentam (n = 54, 100 %) npu nepBUYHOM
rocuutaau3auny BEITTOTHUI OD®IOKT romoBHoro Mmosra
C HArpy30YHBIMHU TTpoOamMu (alleTa30JIaMUIOM ) I OIIEH-
KU 1IepeOpOBaCKY/IIPHOTO Pe3epBa B IIPeaoIepalliOHHOM
mepuomge. Y BceX OOJBHBIX OTMEeUYeHA HETOCTaTOUHOCTD
1IepeOpOBaCKYISIPHOTO pe3epBa TOJJOBHOTO MO3Ta (IIpH-
poct nepdy3uu coctapisii <10 %). BhIsiBIeHO CTaTUCTU -
YyeCcKM 3HAYMMOE CHIDKEHHUE ITapaMeTpa permoHapHOTO
Mosrosoro kpoBotoka (pMK) o nanasim ODPSDKT rosos-
HOTO MO3Ta B OTHAJeHHOM IIEpHOJAE II0 CPaBHECHUIO

C TIOCIeONePAIIMOHHBIMU ITOKA3aTeIIMI BO BCEX IPYMIIax
Habmoznenus (p <0,001) (puc. 14).

Haubonee Hu3kue noxkasatenu pMK Habmoganmn
y manmeHToB 2-i rpynmnsl (3—4 roma). MeI mpeamoara-
eM, 9To cHIKeHne pMK B oTHaieHHOM MmocCeoIepam-
oHHOM niepuoje 1o faHHeIM OM®OKT rojoBHOro Mo3ra
MIPOMCXOOUT 3a CYET PA3BUTHUSA KOJUIATEPaJTbHOTO KPO-
BOOOpAIIICHNS U pABHOMEPHOTO pacIipeneeHIsI KPOBO-
TOKa B TOJIOBHOM MO3T¢ ITOCJIC BEITIOJTHEHMS OTIepallny
dopmupoBannsgs DUKMA. HecmoTps Ha TO 4TO B OTHA-
JIEHHOM I10CJIeOIepallMOHHOM IIepHUOe Mbl HAOI01aIN
cumxkenre pMK (mo 35 mu1/100 r/MUH) 11O CpaBHEHHIO
C IMoKa3aTeJIsIMU paHHETO IMOCJIEOIePAlIMOHHOTO IIePH-
oma (mo 38 mu/100 r/MuH), OH BCE paBHO ObLI BHIIIE
npegonepannoHHoro kpoBotoka (o 23 mui/ 100 r/mMuH)
(puc. 15).

OTcyTcTBHE MOBTOPHBIX HapYIIEHUI KPOBOOOpaIIe-
HUS BO BCeX IpyMIiax HaOIIOACHNUS TIpeaIioiaracT HaJIuame
nocrarouHoro pMK.

ITo pe3ynbrataM mccienoBaHMsI ObLIH BBISBICHBI CTa-
TUCTAYCCKH 3HAYNMMBIE KOPPEJISIIIUU MEKITy TIOKA3aTeIISIMI
pMK no nanabiM ODIKT ronosHoro mo3ra, OK mo gaH-
HbIM Y3U 1 mHIeKcOM MOOMJIBHOCTH PuBepmun B paHHEM
rnoceonepauoHHoM repuoze (puc. 16). Takum o6pazom,
MBI TIpearonaraeM, uro oomeinuii OK B paHHeM Toce-
OIIepalliOHHOM IIepHOJe COIPOBOXKIAETCS 00Jiee BBICO-
KnMU TToKaszareassMu pMK u TydmmmMy KITMHAYeCKUMU
HUCXOIaMMU.

B oTmamenHOM TTOCIIEOTIEpalIMOHHOM IIEPHOIE MBI
TaK:Ke HAOJIOMaIA TOCTOBEPHYIO CTATUCTUICCKYIO CBSI3h
mexny rmokasarensamu pMK, OK no ganaeiM Y3U, onieH-
KOW 1o 1mKane PoHKMHA U MHIEKCOM MobwibHOCTA Pu-
Bepmun (puc. 17).



a 100
O MeguaHa /

90 Median
[125%-75 %
I Pasmax 6e3
70 BblIOpOCOB /
Range

60 without
outliers o

80

50

40

. 1
20 PaHHu® / Early

OTtpaneHHbIn / Long-term

10 . s - -
MocneonepauunoHHbI nepuop /Postoperative period

JInHeHana CKOPOCTb KPOBOTOKA, cM/C /
Linear blood flow, sm/s

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 26 Volume 26

90

D™

O MepgwaHa / Median
[125%-75%
I Min-max

80

70

60

50

40

O6beMHbIN KPOBOTOK, MJ1/MVH /
Volumetric blood flow, mL/min

30 ==
OtpaneHHbin / Long-term

PaHHu® / Early

20

MocneonepaunoHHbI Nnepuopg /Postoperative period

Puc. 11. llokaszamenu auneiinoii ckopocmu Kposomoka (a) u 00semHo20 Kpogomoka (6) no 0aHHbIM YAbMpPa38yK08020 UCCA08AHUS NOCAE POPMUPOBAHUS

DUKMA 6 panrem u omoanreHHoM ROCACONEPAUUOHHBIX NepUOO0ax

Fig. 11. Linear blood flow (a) and volumetric blood flow (6) per ultrasound measurement after low-flow STA- MCA bypass formation in the early and long-term

postoperative periods
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Puc. 12. Buissnennvie koppeasyuu mencoy OUeHKOU He8poa02U4ecK0e0 cmamyca U noKa3amensimu 006emMHo20 KPOBOMOKA N0 OGHHBIM YAbMPa36yK08020
uccaedosanus 6 panHem NOCAeONePayUOHHOM nepuode: a — Mexicoy OUeHKOI no MoOUPUUUPOBarHOl wKane Pankuna u nokasamensmu 06semHo2o Kpogo-
moka (Rs = 0,27; p <0,04); 6 — mexncoy undexcom mobunvhocmu Pusepmud u nokazamensmu o6semnoeo kposomora (Rs = 0,66; p <0,001)

Fig. 12. Detected correlations between neurological status evaluation and volumetric blood flow per ultrasound measurement in the early postoperative period:
a — between the modified Rankin scale score and volumetric blood flow (Rs = 0.27; p <0.04); 6 — between Rivermead mobility index and volumetric blood

flow (Rs = 0.66; p <0.001)

[Mpoananm3upoBaB MOTyICHHBIC PE3YIbTATHI, B OTHA-
JICHHOM TTIOCJICOITepallIIOHHOM MEPUOIEe MBI OOHAPYKIIIN
MPSIMYIO 3aBUCUMOCTh Mexkay Tokasatensimu OK, pMK
¥ KIIMHAYECKUMHU UCXOIAMHM OTIEPUPOBAHHBIX MAIlIEHTOB.

OBCYXIEHHUE

Hamu npoaHanu3upoBaHbI pe3yJbTaThl OIepaluu
1o popmupoBannio DNKMA y 54 TTalineHTOB C CUMITTOM-
Holt okkito3ueit BCA B TeueHue 6 JIET IOCIe €€ BBITOJIHE-
Hust. PaHee mpoBeaeHHbIE MEXIYHAPOIHbIE MCCIIEI0Ba-
HUS, TIOCBSILLEHHbIE PEBACKY/ISIPU3aLIMK TOJIOBHOIO MO3ra

(B TOM 4HCIIEe TIEpBOE PAHIOMU3MPOBAHHOE MUCCIICTIOBAHIE
EC-IC Bypass Trial, BeimmoiHeHHOe mokTopoM Henry
Barnett [3, 5, 10—13]), He TPOIEMOHCTPUPOBAIIN TIOJIOXKH -
TEJbHBIX PE3YJIFTAaTOB XUPYPIUUECKOTO JICUCHUS UITEMM-
YECKOT0 MHCYJIBTA C TIOMOIIBIO PeBACKYJIIPU3ALINH TOJIOB-
Horo Mo3sra. lleiapio yKa3aHHOTO MCCIIEIOBAaHUS OBLIO
onpeneaeHre 3(D(hHEKTUBHOCTH OTiepaini (hOPMUPOBAHMS
OUKMA kak MeToaa, CHIXAIOIIETO pPUCK BO3SHMKHOBE-
Hust OHMK mim yMeHbBIIAoMIEero JIETAILHOCTD OT Tiepe-
HECeHHOTO MHCYIIBTa. B rpyrime omeprnpoBaHHBIX OOJTEHBIX
TMOBTOPHBIC WHCYJIBTH pa3BUBAJIMCh Yallle U B OoJjiee
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Puc. 13. Boisenennsie koppeasyuu mexcoy OUeHKOI Hegpoa02U4ecko2o cmamyca U NOKa3ameasimu 006eMHO20 KPOBOMOKA NO OGHHbIM YAbMPa36yK08020
uccnedosanus 8 OMOaNeHHOM NOCACONEPAUUOHHOM nepuode: a — Mexcdy OUeHKOU no MOOUGUUUPOBaHHOU wKare Pankuna u nokazamensmu 00semMHO20
kposomoka (Rs =0,59, p <0,003); 6 — mexcdy undexcom moburvHocmu Pusepmud u nokazamensmu obsemnoeo kposomoka (Rs = 0,726, p <0,001)

Fig. 13. Detected correlations between neurological status evaluation and volumetric blood flow per ultrasound measurement in the long-term postoperative
period: a — between the modified Rankin scale score and volumetric blood flow (Rs =0.59, p <0.003); 6 — between Rivermead mobility index and volumetric

blood flow (Rs = 0.726; p <0.001)
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Puc. 14. Pacnpedenerue nokazameneii pecuoHapHo2o mo3206020 kpogomoxa no danHoim ODIKT 201061020 MO32a 6 paHHeM NOCACONEPALUOHHOM U OMOa-
JNeHHOM nepuooax no epynnam Habarodenus. 3decs u Ha puc. 15—17: ODIKT — odnoghomonnas smuccuonnas KOMnbIOMepHAs MOMOPapus

Fig. 14. Distribution of regional cerebral blood flow per SPECT in the early and long-term postoperative period in different observation groups. Here and

in Fig. 15—17: SPECT — single-photon emission computed tomography

paHHUE CPOKHU, YEM B IPYIINE MAlUEHTOB, IMOJy4aBIINX
TOJIbKO KOHCEpBaTUBHOE JieueHue. MccnenoBaTenu cue-
namm BeiBom, 4yTo DUKMA gaBnsieTcss HedDHEKTUBHBIM
METOA0M IPO(GUIAKTUKU LiepeOpaibHON UIIEMUN Y Ta-
LIMEHTOB ¢ CUMITTOMHOI okkio3ueit BCA [10—15]. On-
HAKO BaXKHO OTMETUTD, YTO B IIPOBEAECHHOM MCCIEI0BAHUM
JUTSL XUPYPTrUYECKOro JieueHMs ObLIM OTOOPAHbI MALIMEHThI
B OoJIee TSKEJIOM COCTOSIHMM (110 HEBPOJIOTMYECKOMY CTa-
Tycy). He BceMm maumeHTaM NPOBOAMIM MHCTPYMEH-
TaJIbHYIO JUATHOCTUKY COCYIOB FOJI0OBHOIO MO3Ira [JIsI IO/~
TBepxAeHus1 okkio3un BCA, KpoMe TOro, He OLIEHUBAIU
repdy3uIo MO3roBOro MO3ra B IpeaoepaliOHHOM Mepy-
OJie U I10CJIe BBIIIOJHEHUsI PEBACKYJIIPU3ALIMU FOJIOBHOTO
Mo3ra.
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Puc. 15. Junamuxa noxasameneil pecuoHapHoe0 mo3208020 Kpogomoka
(pMK) no dannvim ODIKT 20106H020 MO32a 6 NPEOONEPAYUOHHOM, DAHHEM
NOCAeONepayUOHHOM U OMOANeHHOM nepuodax

Fig. 15. Dynamics of regional cerebral blood flow (rCBF) per SPECT of the
brain in the preoperative, early postoperative, and long-term periods
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Puc. 16. Boiserennvie koppeasyuu mexcoy aHatu3upyemsimMu NoOKa3amensmu 8 paHHem nocAeonepayuoHHoOM nepuode: a — Mexcoy NOKa3amensmu peuo-
HapHoeo M03206020 kpogomoka (pMK) no dannvim ODIKT 201061020 Mo32a U 066eMHO20 KPOBOMOKA HO OGHHBIM YAbMPA36YK06020 Uccredosanus (Rs = 0,31;
p <0,02); 6 — mexncdy noxazamensmu pMK no dannvim ODIKT 201061020 Mo3ea u undexcom mobunshocmu Pusepmud (Rs = 0,42; p <0,001)

Fig. 16. Detected correlations between the analyzed characteristics in the early postoperative period: a — between regional cerebral blood flow (rCBF) per
SPECT of the brain and volumetric blood flow per ultrasound (Rs = 0.31; p <0.02); 6 — between rCBF per SPECT of the brain and Rivermead mobility index
(Rs = 0.42; p <0.001)
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Puc. 17. Buisignennvie koppeasiyuu mexcoy anaausupyemvimu NOKa3amensimu
6 0MOanNeHHOM NOCAeONePaAUUOHHOM nepuode: a — mexcoy noKa3amensimu
PMK no dannoim ODIKT 2on06H020 MO32a u 006eMHO20 KPOBOMOKA HO
MUKPOXUPYPUHECKOMY AHACHOMO3Y HO OGHHbIM YAbMPA38YK08020 UCCAe00-
sanust (Rs = 0,484; p <0,001); 6 — mexncdy nokazamensmu pMK no dannvim
ODIKT 2010681020 MO32a U OUEHKOU NO MOOUPUYUPOBaHHOU wiKane Panku-
na (Rs = 0,466, p <0,001); 6 — mencdy nokazamensmu pMK no dannvim
ODIKT 201061020 Mo32a u undexcom moounrvhocmu Pusepmud (Rs = 0,65;
p <0,001)

Fig. 17. Detected correlations between the analyzed characteristics in the
long-term postoperative period: a — between regional cerebral blood flow
(rCBF) in bypass per SPECT of the brain and volumetric blood flow by micro-
surgical anastomosis per ultrasound (Rs = 0.484; p <0.001); 6 — between
rCBF per SPECT of the brain and modified Rankin scale score (Rs = 0.466;
p <0.001); 6 — between rCBF per SPECT of the brain and Rivermead mobility
index (Rs = 0.65; p <0.001)
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Pa3BuTtiie coBpeMEeHHBIX METOIOB TUATHOCTHKM, Ta-
KHX KaK KOMITbIOTepHasi ToMoTpadusi, MarHUTHO-PE30-
HaHcHasa (MP) tomorpadus, MP-aurnorpagust, KT-aH-
ruorpadus, KT- u MP-ntep3ydpusa ronoBHoro Mosra,
MO3UTPOHHO-3MUCcUOHHasg ToMorpadus n ODIOKT,
ITO3BOJIMJIO BBIACIUTH TPYMITY MAIIUEHTOB C ITOBBIIICH-
HBIM PUCKOM Pa3BUTHUSI ITOBTOPHOTO HUIIEMUYECKOTO
WHCyNIbTa. B Hamreit pabore BceM malmeHTaM Iepe BbI-
IMOJITHEHUEM PeBaCKYJISIPU3aUK TOJTOBHOTO MO3Ta IPo-
ponuiau KT-anrmorpadguio cocymoB TOJOBHOTO MO3ra
n oueHuBanu nepdysuio ¢ momonipio ODDKT romnos-
HOTO MO3Ta B IIpeaoIepalliOHHOM, paHHEM 1 OTHAJICH-
HOM IT0CJICOITepallMOHHBIX TIEpHOIaX HAOIIOICHUS ITOCTIe
dopmupoBanusg DUKMA.

B BoimonHeHHOM HaMmu pabote 1o gaHHbIM KT-aHruo-
rpaduy B OTIAICHHOM MOC/ICOTIepaIlMOHHOM TIEpHOIE yCTa-
HOBJIEHO (PYHKLIMOHUPOBaHUE aHacToMo3a y 53 (98 %) ma-
eHToB. [1pu n3ydeHny (hyHKIIMOHATBHBIX XapaKTePUCTUK
DUKMA B tnHaMMKe OTMEUYEHO, YTO JIMHEHAsT CKOPOCTh
KpOBOTOKa (hyHKLIMOHUPYIOLIETO aHACTOMO3a CO BpEMEHEM
cHizkaetcs (B cpemHeM ¢ 59 mo 48,5 cm/c), a mokazarens OK,
HAIIPOTUB, yBeJn4nBaeTcs (B cpenHeM ¢ 60 10 75 Mii/MuH).
Bemonmxenne DMKMA compoBoxaeTcs yimydieHrneM pMK
(B cpemHeM ¢ 23 1o 35 Mi1/100 r/MUH), KOTOPBI HATIPSIMYIO
3apucHT oT OK 110 1m1yHTY. YirydineHue rep@y3ui roJIOBHOTO
MO3Ta B TIOCJICOIIEPAIIMOHHOM TIEPHOIE COIPOBOXKIACTCS
JIYYIIMMU KITMHAIECKUMHA pe3yJIbTaTaMHI.

B smonckom mcciaenoBannu JET (Japanise EC-IC
Bypass Trial) [3, 5, 16], 0CHOBOI1 KOTOPOIO CTaI0 U3y4YEHME
nepdy3nn rooBHOTO Mo3ra ¢ moMoibio OPIDKT, Takke
IMOKa3aH ITOJIOKMUTEIbHBIN Pe3yIbTaT MOCJIC BBIITOTHE-
HUSI peBacKyJIsIpu3allii TOJJOBHOTO MO3Ta y MalleHTOB
¢ cuMmnToMmHoI okkimo3ueit BCA. IToBTopHbIe HapyIIeHUS
MO3TOBOTO KPOBOOOPAIIIEHMS T10 UIIIEMUIECKOMY THITY Ha-
OJIIOIAIN TOJBKO V 5 % GOJIBHBIX C BBIMOJHEHHBIM DU K-
MAny 14 % — B KOHTPOJIbHOI IpyIiiie (KOHCEPBATUBHO-
TO JIEYEHUST).

ITo pesynbsrataMm amepukaHckoro ucciegoBannst COSS
(Carotid Occlusion Surgery Study, 2002—2010 rT.) He 6BLTO
TTOATBEPKIEHO CTOMKOTO TOJIOXUTEIEHOTO 3(pheKTa mocie
dopmupoBanuss DUKMA 11py cpaBHEHUH C TPYITIION 00/Tb-
HBIX, KOTOPBIM ITPOBOIII KOHCEPBAaTUBHOE JieUeHMe [3, 5,
16, 17]. KonnuecTBO MOBTOPHBIX UILIEMUYECKUX MHCYJIBTOB
B TedeHue 2 et coctaBuio 21 % B rpyIine oneprupoBaHHbBIX
nauyeHToB u 22,7 % — B rpyIie HeonepupoBaHHbIX. Of-
HaKO MCCIea0BaTeIIMU OBLIO OTMEYEHO XOPOIIee BOCCTa-
HOBJICHHE TIepdy3UH Ha CTOPOHE BEIITOJIHEHHOTO aHACTO-
MO3a y BCEX OIEPUPOBAHHBIX OOIBHBIX.

ITpu popmupoBanun DUKMA Takke BO3MOKHO BbI-
TOJIHEHHE IITYHTA 13 MUHHU-IOCTYIIAa 0€3 ITOTepH BpeMeHU
¥ KadyecTBa orepaunu. C 11eIb10 TPOrHO3MPOBaHMS pabo-
THI aHACTOMO3a MHTPAOIICPALIMOHHO 1IeJIECO00Pa3HO HC-
TOJIb30BaHNe (DJIOYMETPHUH.

B nHamem mcciemoBaHUM ITOBTOPHBIX HapYIICHUI
MO3TOBOT'O0 KPOBOOOpAIIeHUSI B ITOCICOIICePAlIMOHHOM
¥ OTHAJICHHOM TIePHOIax y IMallMeHTOB IIPU (PYHKITMOHM -
pyIoIlleM aHacTOMO3¢ He 3apUKCHpoBaHoO. B oTmameHHOM
TIEPUO/IE TIOCJIC BHIITOJTHEHUS PeBACKY/ISIPU3aIUN TOJIO0B-
HOTO MO3Ta YIy4IIeHe HEBPOJIOTMIECKOTO CTaTyca OTME-
yeHo 1o mkajge NIHSS B 1-ii rpynne (1-2 roga) —y 59 %
OOJIBHBIX, TT0 UHAEKCY MOOMJIBHOCTY PuBepmun B 1-i rpyri-
ne (1-2 roga) — y 63,3 % mnanueHTOB, 110 MOAUGDUII-
poBaHHOI 1Kaye PankuHa Bo 2-1f rpyrme (3—4 roma) —
y 48 % OONbHBIX.

SAK/TIOYEHME

C y4eToM pe3yJIbTaTOB HAIIIETO MCCIIeTOBAHUSI MBI
npeamnoaaraeM, yto YUKMA aBnsgercs spPeKTUBHBIM
MeTonoM npodwnakTukn OHMK o nimeMnyeckoMy TH-
Iy ¥ oTiepaliieil, yaydIiaomeil HeBpOJIOTHISCKIA CTaTyC
OOJILHBIX ¢ CUMITTOMHO# okKmo3ueit BCA. Takum obpa-
30M, MBI MOXEM pEeKOMEHIOBATh IPOBEACHNE TaHHOM
orepauuu sl yJIydllleHUs KayecTBa XKU3HU MalMeHTOB
B OTIaJICHHOM IIeproe 3a00J1eBaHNS.
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VMHIVUBUIYAJIBHAS BAPUABEJTBHOCTD
NIEHTATOPYBPOTAJIAMUYECKOT'O TPAKTA
[TPU TUTAHUPOBAHUU CTEPEOTAKCUYECKUX
BMEIIATEJIBCTB V TTAITUEHTOB C TPEMOPOM

A.A. Xoassun, B.A. ITeckos, A.O. Beprep

DIbYH «Uncmumym moszea weaosexa um. H. I1. bexmepesoit» Poccuiickoii akademuu nayk,; Poccus, 197376, Cankm-Ilemepbype,
ya. Akademuxa Ilasrosa, 9

KoHnTakTbl: Aunppeit iBaHoBuy XonssuH Kholyavin@mail.ru

BBepeHue. CTepeoTakcuyeckue onepaLym Ha BEHTPaNbHO-NPOMEXyYTOUHOM Afpe Tanamyca (Vim) v 3agHeit cy6Tanamu-
yeckoi obnactn (PSA) MCMOb3YIOT ANA XUPYPruyeckoro neyeHus Tpemopa. MoCKONbKY 3TU CTPYKTYPbl HEpa3NUYnUMBl
B CTaHAAPTHbIX PEXMMAX MarHUTHO-pe3oHaHCHOM Tomorpacum (MPT), npu onepauusax B 0CHOBHOM NPUMEHSIOT HeNpsiMoe
cTepeoTakcuyeckoe HaBefeHne. MPT-TpakTorpadus no3BonsfeT yuuTbiBaTb MHAMBUAYANbHYIO BapUabENbHOCTb CTPYKTYP-
MUeHed Npu Tpemope, BU3Yanu3npys MuLeHb HaNpAMYIO, OHAKO B PYTUHHYIO NPaKTUKY MOATOTOBKM onepauuii ata
MeTOAMKaA eLe He BOLWa.

Llenb uccnepoBaHua — u3yyeHne BapuabenbHOCTH NONOXKEHUS feHTaTopyOpoTanammyeckoro Tpakta (DRT), onpepeneH-
HOTO NO AaHHbIM TPAKTOrpathum, N0 OTHOLIEHMIO K OCHOBHbLIM OPUEHTUPAM ANA HEMPAMOTO CTEPEOTAKCUYECKOTO HaBeAeHus,
a TaKxke K CTpyKTypam, BuaumbIM npu MPT B pexkume FGATIR, ans oueHKkM 060CHOBAHHOCTW UCNO/Ib3YEMbIX B HACTOsLLEe
BpeMA METOAMK NOArOTOBKM OnepaLuii npu Tpemope.

Marepuansi u metopasbl. BepostHoctHas MPT-tpaktorpacus DRT no npotokony HARDY nposegeHa 34 nauueHtam. [o-
NONHWUTENBHO NONyYaNu Tomorpammel B pexkumax 3D T1 akcuanbHbIMKU Cpe3amu C U30TPONHBIM Pa3MEPOM BOKCENa, PaBHbIM
1 mm, a Takxe FLAIR carutransHbiMu cpe3amu TonwmHoi 1,12 mm ¢ warom 0,56 mm. Momumo 3toro, 11 nauneHTam Bbinoj-
HANK cepuio cpe3oB no nporpamme FGATIR TonwuHoi 1 MM 6e3 MEXCPE30BOro NPOMEXYTKA.

PesynbTaTbl. YCTaHOBNEHA CyLeCTBEHHAs BapuabenbHocTb nonoxeHns DRT kak B cucTeMe KOOpAMHAT NepefHeit 1 3aa-
Heil KOMMCCYP, TaK W N0 OTHOLWEHMIO K CTAaHAAPTHLIM MUILEHAM NS HENPAMOTO CTepeoTaKCcMYeckoro HaBepseHus. Kpome
TOrO, BbIIBNIEHA 3aMeTHAsA MeXNONylapHan acCMMMeTpUs NONOXeHWUA TPAKToB. HanMeHbLas cTeneHb OTKNOHEHUS OT TPaK-
TOB OTMEYEHa AJ1s TPAeKTOPUi 3NEKTPOAOB ANA FYBOKON CTUMYNALMM MO3Ta, UMINAHTUPYEMbIX B KayAanbHyto Heonpe-
AeneHHyto 30Hy (cZI) Ha ypoBHe MaKCUManbHOrO AnamMeTpa KpacHbix afep. TakKe ycTaHOBNEHA BbiICOKAs CTeneHb COoT-
BETCTBUSA MeXJY TPaKTOM U LiefieBON 30HOW npenemMHuUckoBoit paguauum (Raprl) Ha Tomorpammax B pexume FGATIR.
BbiBoabl. CTaHAapTHbIE LEeNeBble TOYKM A1 HEMPAMOro HaBeAeHWA Ha MULeHW Vim n uepebennoTanammyecknit TpakT
B PSA patoT oTknoHeHue >2 mm oT DRT noyTv y nonoBuHbI NaLMeHToB. B To e Bpems npu HaBefeHUM Ha CTaHAAPTHYIO
LeneByto TouKy cZI B 30He BO3AeCTBMA Ha ypOBHe 2-10 Unu 3-ro koHTakTa anektpoga DRT HaxoanTca B 76,5 % cnydaes.
Pexwum FGATIR no3sonsiet Bu3yanu3upoBatb CTPYKTypy Raprl, npu cTepeoTakcnyeckoM HaBefeHWUM Ha KOTOPYIO BO3AeM-
cteue Ha DRT mosxeT ObITb OCTUTHYTO B 86,4 % Ciy4aes.

KnioueBbie cnosa: CTepeoTaKCu4eCKoe HaBejeHne, XUpypruyecKkoe ne4yeHne Tpemopa, MarHUTHO-pe30HaHCHAaA TPaKTo-
rpad)ma, AEHTaTOpy6pOTaﬂaMM'—IECKMVI TPakKT, rny60|<aﬂ cTumynagma mMosra, Vim-Tanamotomus, uepe6ennoranaMM4eCKaﬂ
TPpaKTOTOMMUA

Dina uutnpoBanusa: XonsasuH A.U., Meckos B.A., beprep A.O. HauBupyansHas BapuabenbHoCTb feHTaTopyOpoTanamu-
YeCcKoro TpakTa Npu NAaHMPOBaHUKU CTePEOTaKCUYECKMX BMeLaTeNbCTB Y NaLMeHToB ¢ TpemopoM. Heitpoxupyprus
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Background. Stereotactic operations on the ventral-intermediate nucleus of the thalamus (Vim) and the posterior
subthalamic area (PSA) are used for the surgical treatment of tremor. Since these structures are invisible in standard
magnetic resonance imaging (MRI) regimes, indirect stereotactic guidance is mainly used during operations. MRI trac-
tography allows taking into account the individual variability of the target structures for tremor, visualizing the target
directly, but this technique has not yet entered the routine practice of preparing operations.

Aim. The aim of the work is to study the variability of the position of the dentato-rubro-thalamic tract (DRT), determined
according to MRI tractography data, in relation to the main reference points for indirect stereotactic guidance, as well
as to the visible landmarks on MRI in FGATIR mode, to assess the validity of the currently used methods of preparing
operations in patients with tremor.

Materials and methods. Probabilistic MRI tractography of DRT based on the HARDY protocol was performed in 34 pa-
tients. Additionally, 3D T1 tomograms were obtained with axial slices with an isotropic voxel size equal to 1 mm, as well
as FLAIR sagittal slices with a thickness of 1.12 and a pitch of 0.56 mm. Eleven patients additionally underwent a series
of MRI sections according to the FGATIR program with a thickness of 1 mm, without an intersectional gap.

Results. A significant variability of the DRT position has been established both in the coordinate system of the ante-
rior and posterior commissures, and in relation to standard targets for indirect stereotactic guidance. In addition,
a visible interhemispheric asymmetry of the position of the tracts was revealed. The smallest degree of deviation from
the tract was noted for the trajectories of deep brain stimulation electrodes implanted in the caudal zona incerta (cZI)
at the level of the maximum diameter of the red nuclei. A high degree of correspondence between the tract and the
target zone of prelemniscal radiations (Raprl) was also established on tomograms in the FGATIR mode.

Conclusions. The standard target points for the indirect targeting of Vim targets and the cerebello-thalamic tract in
PSA give a deviation of more than 2 mm from DRT in almost half of patients. During the use of cZI as a standard target
for indirect guidance in the treatment of tremor, the DRT is located at the zone of stereotactic impact at the level of
the 2" or 3" contact of the electrode in 76.5 % of cases. FGATIR mode allows visualizing the structure of Raprl, with
stereotactic guidance on which the effect on the DRT can be achieved in 86.4 % of cases.

Keywords: stereotactic guidance, surgical treatment of tremor, magnetic resonance tractography, dentato-rubro-tha-
lamic tract, deep brain stimulation, Vim-thalamotomy, cerebellothalamic tractotomy

For citation: Kholyavin A.I., Peskov V.A., Berger A.0. The individual variability of the dentato-rubro-thalamic tract in
the planning of stereotactic operations in patients with tremor. Neyrokhirurgiya = Russian Journal of Neurosurgery
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BBEJIEHUWE

OyHKIMOHAJBHBIE CTePEOTAKCUMIECKIE BMEIIATEThb-
cTBa (TIyboKast ctuMyJisius Moara (deep brain stimulation
(DBS) u crepeoTakcmuecKue IeCTPyKIIMN) Ha BEHTPaJIb-
HO-IIPOMEXYTOYHOM SIIApe Tajmamyca (ventral intermediate
nucleus, Vim) u B 3amHe# cy0TaIaMI4IeCcKOM 001acTh (pos-
terior subthalamic area, PSA) aBisroTcst 3¢ GeKTUBHBEIM
METOJIOM JieueHus Tpemopa [1, 2]. [Tpuuem xopoime pe-
3YJIBTATHI POAEMOHCTPUPOBAHEI HE TOJIBKO Y TTAIIEHTOB
¢ 6ose3HbI0 [TapKHCOHA M 3CCEHIIMATBHBIM TPEMOPOM,
HO W TP APYTUX BUAAX TpeMopa (IIOCTTPaBMaTHICCKOM,
IUCTOHUYECKOM, TpemMope XOjMca, IPH PacCeSTHHOM
ckiepo3e u T.1.) [3]. B To ke BpeMsI yKazaHHBIC CTPYKTY-
PBI-MUIIIEHN Hepa3IMIUMbI Ha CTAHIAPTHBIX ITOCTICIOBA-
TETBHOCTSIX IIPEAONePAlIMOHHON MarHUTHO-PE30HAHCHOM
tomorpacduu (MPT), mostoMy B momaBisiomeM 00JIb-
LIWHCTBE CIY4YaeB MPU OMEpalrsIX Ha HUX UCTIONb3YIOT
HenpsiMoe HaBeIAeHME Ha OCHOBE CTEPEOTAKCUIECKIX aT-
nacoB. B xauecTBe OpMEHTUPOB IIJIT HEIPSIMOTO HaBeIe-
HUSI OOBIYHO MCITOJIB3YIOT TIEPEIHIO U 3aTHIOI0 KOMHUC-
cypbsl Mmo3sra, IIl xenmymouek, BHYTPEHHIOIO KarcCyily,
a TaKKe COCeTHME BHYTPUMO3TOBEIC CTPYKTYPHI, Pa3Indm-
mbie Ha MPT, — kpacHoe u cydramamuueckoe sapa [4, 5].

BcrenctBre mHaMBUIyaIbHOM BapnadeIbHOCTH CTPOE-
HHS 9eJIOBEYECKOTO MO3Ta HEIIPSIMOE CTEPEOTAKCUIECKOE
HaBeZicHHE 00S3aTeIbHO JOTOIHSIOT MHTPAOIIepalioOH-
HBIMU HEMPOGU3NOJTOTHISCKUMA METOANKAMM (MUKPO-

3JIEKTPOIHOM 3aITUCHIO, 3JICKTPOCTUMYJISIINCH, IIPOOHBIM
HarpeBOM WJIN OXJIaXIECHNEM B IIEJIEBBIX TOYKAX) C KOP-
PEKIIe TTOIOKEHNUS CTePEOTaKCUISCKOTO MHCTPYMEHTA
B MO3T€ TAIleHTA 110 pe3yJITaTaM IIPOOHBIX BO3ICHCTBIIA.
ITpu 5TOM MOBTOPHEIE BBEIECHUS MHCTPYMEHTA B MO3T MO-
TYT COIPOBOXKIATHCS YBETMICHNEM TPABMATUIHOCTH BME-
IIaTeJIbCTBA 1 TTOBBIIICHUEM PHCKA OCIOKHEHUIA.

CoriacHO COBpEMEHHBIM TIPECTaBICHUSM, MaTo(u-
3MOJIOTHS TPEMOpa OIpeneaeTCs MaTOJIOTMIeCKOM CUH-
XpOHM3aueil pa3psimoB HEMPOHOB, OPTaHM30BAHHBIX
B LIepe0e/uUTOTaIaMOKOPTUKAIBHBIN KOHTYD [6]. CTepeo-
TaKCUIECKOE BO3IEHCTBUE (MECTPYKIIMS MJI CTUMYJISIIIVIS )
Ha CTPYKTYPHI, 3a[eHICTBOBaHHBIC B (PYHKIIMOHNPOBAHUU
KOHTYypa, IPUBOAUT K ICCUHXPOHU3AIUN aKTUBHOCTHU
HEHPOHOB U MPEeKpaIIeHUIO TpeMopa. MHOTOUYNCIICHHBIE
OITyOJIMKOBAaHHBIE PaOOTHI YKA3bIBAlOT HA BO3MOXHOCTH
HCITOIB30BaHMSI TIPEAOTICPAIIMOHHOM BU3yaIn3alliy AeH-
TaTopyopoTaIaMrmIeckoro TpakTa (dentato-rubro-thalamic
tract, DRT), gepe3 KOTOpHIil peaqn3yeTcsl MaToJIOTIIe-
CKasl aKTUBHOCTb 11epe0eII0TaTaAMOKOPTUKAITBHOTO KOH-
Typa, IJI1 HeTIOCPEACTBEHHO MapKUPOBKHM BHITIICYKa3aH-
HBIX cTepeoTakcmuyeckux mumeHeir (Vim u PSA). B1o
CIIy>XUT obocHoBaHueM npuMeHeHuss MPT-Tpakrorpa-
UM WIS IPSIMOTO CTEPEOTAKCHMIECKOTO HABSACHMUS Ha
IaHHBIC 1IeJIEBBIC CTPYKTYPH W ITOBBIIIIEHUSI TOYHOCTH
oIepalnii ¢ OMHOBPEMEHHBIM CHUXKEHUEM UX TpaBMa-
THYHOCTH [4, 5, 7].
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B TO Xe BpeMs MpensaTCTBUSIMU TSI pYyTUHHOTO WC-
TOJIb30BaHYSI TPaKTOTrpaduu IIpY TUIAHUPOBAHUY CTEPEO-
TaKCHMYECKMX OIepaIii SIBISIIOTCS CYIIECTBEHHOE YIUTH -
HEHHNE W YCJIOXHEHUE MPOIEAYPHl IIpeaoIepalnioHHON
ITOATOTOBKM, BEICOKHE TPEOOBAHMS K 000PYIOBAaHUIO (TO-
MorpadaM 1 paboIM CTAHIIVSIM [UTST pacdeTa TpakToB) [5, 8],
HEOOXOAMMOCTh HAJTMYUS BBHICOKOKBATM(PUIIMPOBAHHBIX
CHELMATUCTOB, OCYILECTBSIOIIMX MOCTPOEHUE TPAKTOB,
a TakXke He1oCcTaTouHast NpopaboTaHHOCTb METOIAUKU UC-
IMOJIb30BAaHUS TPaKTOTpahuu IJIsI CTePEOTAKCHUIECKOTO
HaBeneHMs1. C Apyroi CTOPOHBI, TTOSIBIISTIOTCSI ITyOIMKAITN
0 BO3MOXHOCTH HCIIOJIb30BAaHUSI HEKOTOPHIX IIPOrpaMM
cTpykTypHoit MPT, KoTophie B IepCHEKTUBE MOTYT CIYXKUTh
aJbTepHATUBOM TpaKTOrpacduu IS TIPSIMOTO CTepeOTaK-
CHYECKOT0 HaBeACHUS Ha CTPYKTYPBI-MUIIICHU IS JIeUe-
Hus Tpemopa [5, 9].

Iean uccaenoBanus — u3yyeHue BapuabeIbHOCTU MO-
noxennst DRT, onpeneneHHOTO 110 TaHHBIM BEPOSITHOCT-
Hoit MPT-tpakrorpadguu, 1o OTHOIEHUIO K OCHOBHBIM
OpPHUEHTHPAM IS HEIIPSIMOTO CTEPEOTAKCMISCKOTO HaBe-
JIEHUs, a TaKXe K CTpyKTypam, BunuMbeiM nipu MPT B pe-
xmme FGATIR, mist olieHKr 000CHOBAaHHOCTH Pa3IMIHbIX
HCTIOJIB3YeMBIX B HACTOSIIICE BpEMsI METOIMK MOATOTOBKHU
CTEPEOTAKCHIECKMX OIepaINii Y MAIlUeHTOB C TPEMOPOM.

MATEPHAJIBI 1 METO/IbI

IIpoananu3upoBaHbl maHHble MPT-TtpakTorpadun
34 nmanueHTOB B Bo3pacte oT 43 10 69 et (cpeaHuii Bo3-
pact 59 ser), B ToM yucie 19 MmyxamH u 15 xeH1H. BeeM
mareaTaM MPT-uccienoBanme IIpoBOAMIOCH B paMKax
ITOATOTOBKY K IIPEACTOSIIIIEMY CTEPEOTAKCHIECKOMY BME-
marteabcTBY (y 31 mamueHTa — B CBsI3U ¢ 6osre3Hbio [1ap-
KWHCOHA, ¥ 3 — 0 TIOBOIY CITACTUYECKOM KPUBOIIEH).

HUcnonp3oBanu Tomorpad Philips Achieva 3 Ti.
s tpakrorpaduu momrydanu 1 y3noHHO-TEH30pHBIC
ToMorpamMmal 1o npotokoiay HARDY ¢ yrinoBeiM pa3spe-
meHueM 32, pasMepom Bokcena 1,75 x 1,75 x 1,75 mm,
(dazoBriM KoaupoBanueM AP, b-dakropom 1000 c/mMm>.
[Tpu mranupoBanum cpe3oB TG GY3NOHHBIX TOMOTPAMM
B aKCHAJIPHOM HAITPaBJIICHUM OCYIIEeCTBIISIN HAaKJIOH 20—
40° Xk3a11 B 3aBUCHUMOCTH OT aHATOMUM ITAIleHTA, YTOOBI
HUCKJTIOUNTh HETaTUBHOE BIMSIHUE apTe(aKTOB OT BO3MIY-
XOHOCHBIX TTOJIOCTeH Hoca. JIJIst TpemoTBpallleHIs JBUTA-
TEJIbHBIX apTe(aKTOB, CBA3aHHBIX C TPYAHOKOHTPOJIMPY-
€MbIM TPEeMOpPOM WM IMCKWHE3WSIMH y TaIllMeHTOB,
TOMOTPaMMGEI TTOJTYYaJIN B YCJIOBUSIX MMMOOMIN3ALINH IIIEH
IJIACTUKOBBIM BopoTHUKOM I1lan11a. JIomoTHUTEIBHO 110~
JIydajad aHATOMHUYECKHE TOMOTPaMMBI TOJIOBHOTO MO3Ta
nanuenTa B pexxumax T13D akcuanbHBIMU cpe3aMy ¢ U30-
TPOITHBIM pa3MepoOM BOKCeJia, PaBHBIM 1 MM, a TakxXKe
FLAIR — caruttaibHBIMU cpe3aMy TOIIIMHON 1,12 MM
¢ warom 0,56 mm. OIMHHAOATY TALUEHTAM TAKXKE BbIIOJ-
HSIJT CEPUIO CaTUTTAJTBHBIX cpe3oB 110 TporpammMe FGATIR
TONIIMHON 1 MM, 6€3 MEXCPE30BOTO ITPOMEXYTKA.

PeKOHCTPYKIINIO TTOJIOKEHMS TPAKTOB OCYIIECTBIISIIN
METOIOM BepOSITHOCTHOM TpaKTorpaduu, Kak 00ecIIeun-

BaloIeil 00JIbIIIe BO3MOXHOCTEH IS BOCCTAHOBIICHMS
MPOCTPAHCTBEHHOTO X0OJa BOJIOKOH 0eJIoro BelecTna [5],
o niporokony CSD (Constrained spherical deconvolu-
tion) [10] st oLIeHKM pacTpene/icHIST OpUEHTALINH BOJIOKOH
(fibre orientation distribution, FOD). B pabote ucroms3o-
Baym anroput™M SSST-CSD (Single-tissue CSD). O6mag-
HBIE BEIYHMCIICHUS ITPOBOIMIIN HA CEPBEPHOM KOMITBIOTEPE
WNucrturyra mosra yenoseka uMm. H.I1. bexrepesoit PAH
¢ mHorosgepabiM CPU AMD Ryzen Threadripper 3970,
nMerommM 32 sapa IeHTPaTBHOTO MIpolieccopa ¢ 0a30BOM
gactoroit 3,7 Ii1, ¢ croib30BaHMEM ITPOTrPaMMHOTO 00ec-
neyeHus 3D-Slicer 4.10, MRtrix 3, FSL 6.0, ANTS,
ITKSNAP 3.6.0 [8]. TunmnuHast TpaeKTOPHSI PEKOHCTPYK-
I Ha OCHOBE TPAKTOIPaMMBI BCETO MO3Ta B COOTBETCT-
BUU C aHATOMMYECKUM IIPEACTaBICHNEM XOIa BOJIOKOH
ObLIa CIICAYIONIEH: TPAKTHI BHIXOIAT M3 KOHTpAaJIaTepaib-
HOTO 3y0YaToro simpa MO3:Xe4uKa, IIepexosIT B IIPOTUBOIIO-
JIOXKHOE TIOJIyIIIapyie Ha YPOBHE BEpPXHEH HOXKHA MO3XKed-
Ka, a 3aTeM IPOXOISIT MeIMaIbHO PSIOM C KPacHBIM
SIIPOM 1 3aKaHYMBarTCS B obymactu Vim tanamyca [11].
TakuMm 06pa3oM, BBIIOJHSIIN ITOCTPOCHUE «IIEPEKPEIIH-
Barorierocst» DRT, cocrasnsttomero ocHoBHYO (2/3) Mac-
Cy BOJIOKOH IIepe0esuIoTaIaMOKOPTHUKAILHOTO KOHTYDPA,
B OTJIMUME OT «HemepeKpemuBatomerocss» DRT, nmyiero
OT UTICUJIATePaJIbHOTO TaJlaMyCy 3y04aToTo sSapa MO3XKed-
Ka 1 cocTassmonero 1/3 BomokoH [12].

Hanee OCyIIEeCTBIISUT TIPOCTPAHCTBEHHYIO TIPUBSI3KY
MAHHBIX BEPOSITHOCTHOI TpaKTorpaduu K cucteMe KOoop-
IHAT TIepeaHeil M 3aHel KOMHICCYP TOJIOBHOTO MO3Ta I1a-
IMEeHTa, IIOCTPOSHHOM 110 pe3yisraTaM 3D -cKaHMpOBaHUS
B pexume T1-B3BellIeHHBIX N300paKeHn. AHAINU3 TTOJIO-
KEHMSI TPAKTOB II0 OTHOIINEHHUIO K CTEPEOTAKCUICCKOMU
KOOPIMHATHOM CHCTEMe M CTPYKTypaM MO3ra MallleHTa
MPOBOIMIN HAa HaBUTAIIMOHHOW cTaHIuMM Medtronic
StealthStation S7 (CIIIA) ¢ ncnoip30BaHAEM IIPOTpaM-
MHoTro KoMmruiekca Cranial, Tae BBIITOJHSIIA TPEXILIO-
CKOCTHYIO PEKOHCTPYKIIMIO ITOJy4eHHBIX TOMOTPAMM,
COBMEIIIeHNE M300pakeHNI TP ITOMOIIYN BCTPOCHHOM
TIPOTPaMMBI CTEPEOTAKCHMIECKOTO TUIAHUPOBAHUS 1 IO -
nporpammbl StealthMerge u n3MepeHne KOOPIUAHT B KO-
OpIOMHATHOM CHCTeMe TepeaHel 1 3aaHel KoMuccyp. Bee-
ro ObLIO IMpoaHaau3MpoBaHO TmosoxeHne 68 DRT
(B IIpaBOM M JIEBOM TIOJIYIIApHSIX 34 TTAIIMEHTOB, BKITIOUCH-
HBIX B ICCJICIOBAHNE).

PE3VJIBI'ATDBI

IMTonoxeHue reoMeTpuyeckoro 1ueHtpa («ocu») DRT
¥ BapraOeIbHOCTh €T0 PACIOJIOKEHUS IO OTHOIIECHHUIO
K CTepeOoTaKCUMIECKIM MUIIICHSIM OIICHUBAJIM Ha 3 aHATO-
MHUYECKUX YPOBHSIX:

1) «HYJIeBOI» TOPM3OHTAIBHBINA YPOBEHDb CTEPEOTAKCH-
YeCKOi KOOpAMHATHOM CUCTEMBI Ha YPOBHE IepeaHei
¥ 3agHeil KOMUCCYp, Tae TMTPOBOIUTCS JIOKATU3AIUs
cTepeorakcuueckoit mumenu Vim [1, 3, 5];

2) TOpU3OHTANILHBIN YPOBEHB Ha 2 MM HIDKE TIepeIHe v 3a-
Hell KOMICCYD, TIIE OCYIIECTRISIETCS CTEPEOTaKCMIECKOE



IUTAaHUPOBaHUE TIpU MepeOde/uIoTaJaMIIecKOi TpakK-
TOTOMMU B 3aHel cyOTantaMmuueckou odmactu [11];
3) ropu30OHTAILHBIN Cpe3 Ha YPOBHE MaKCHUMAaJIbHOTO

IaMeTpa KPaCHBIX SIIEP, TIe ITPOBOISIT CTEPEOTAKCH -

YeCKYI0 JOKAIM3aINIO KayIaJIbHOM HeompeaeIeHHON

30HHI (caudal zona incerta, cZI), SIBIIsIIOIIEICS OTHUM

W3 BApMAHTOB CTEPEOTAKCHMIECKOI MUIIICHH ITPH OITe-

panygx Ha PSA y manieHToB ¢ TpeMopoM [2].

B Tabm. 1 oTpaxkeHbl pe3yabTaThl U3MEPEHUN KOOPIU-
HaT neHTtpa DRT Ha pasHBIX TOPM30HTAJIBHBIX YPOBHSIX
B CHCTeMe KOOPIMHAT MepeTHel 1 3aHeil KOMHCCYP.

B Tab51. 2 mpencraBieHBI pe3yabTaThl U3MEPEeHUS T10-
JIOXKEHUS IICHTpa TpaKTa IO OTHOIICHMIO K Hamboliee
YacTO MCIOJIb3YeMbIM OpUEHTUPAM TSI HEIIPSIMOTO Ha-
BENEHUS Ha «CTaHIAPTHYIO» CTEPEOTAKCUYECKYIO MHU-
meHb Vim (MemmanbHas creHKa II1 xemymouka, 3amHsst
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KoMMccypa Mo3ra) [3, 5] 1 Ha 11eIeBYIO TOUKY [IJIsI CTEPeOo-
TaKCHMIECKOM IiepebeioTaTaMUIeCKOil TPaKTOTOMUU
B PSA Ha ropn3oHTaIbHOM YpOBHE Ha 2 MM HUXeE TLIO-
CKOCTH TIepedHEH M 3amHeil KOMUCCYP IO METOOMKE
M.N. Gallay u coasr. [11].

Kax BumHO 13 Ta01. 1, 2, Ha YPOBHE «HYJIEBOI» TOPU30H-
TaJIBHOM INTOCKOCTH CpeTHee 3HaUeHMe KOOPIUHAT TPAKTOB
JIOCTaTOYHO TOYHO COOTBETCTBYET KOOpAMHATe Vim, B3STOM
M3 cTepeoTakcudeckoro arnaca (X = 14, Y =-5,5,Z = 0)
(rmo BceM 3 KoopaMHATaM pa3Iddne CTaTUCTUIECKHN He-
3HaunMo, p >0,05). JIIs ToI0XeHUS «CTaHAAPTHOM» I1e-
JIEBOM TOYKM I10 HanboJIee pacIpoCTpaHEHHOM METOINKE
HETIPSIMOI CTepeOTaKCUIESCKOM JTOKAIM3AIINY siapa Vim —
11 MM xHApYXU OT cTeHkH 111 xkenymouka 1 1/4 MexKo-
MUCCYPaIbHOTO PacCTOSTHUS (6—7 MM) KIlepeau OT 3aaHeit
KOMHUCCYPHI — HET CTAaTUCTUIECKN 3HAYMMBIX pa3IMInid

Ta6mua 1. Koopdunamot yenmpa denmamopy6pomanamuyeckoeo mpaKma Ha cpe3ax MazHUMHO-Pe30HAHCHbIX MOMODAMM 6 CUcmeme KoopouHam
nepeoneil u 3a0Hell KOMUCCYD, cpeOHUe 3HaYeHUs U CMAHOapmHble OMKAOHEHUs, MM

Table 1. Coordinates of the center of the dentato-rubro-thalamic tract on magnetic resonance imaging slices in the coordinate system of the anterior

and posterior commissures, mean = SD, mm

. Koopaunatsl TpakToB
Topu3onTanbHbI B 000X MOJYHIAPHAX
YPOBEHb
X Y Z
JABI D 141425 —5,6%1,7 0
Zero
Ha 2 MM H1Xe ypoBHS
JoMubeyp , 112+1,8 —6,7+16 -2
mm below the level
of commissures
YpoBeHb MaKCUMAaJlb-
HOTO IaMeTpa
KpacHbIX ANCP 78+24 —81+1,5

The level of the maxi-
mum diameter of the red
nuclei

KoopanHaTel TPaKTOB CripaBa

13,8 £2,6 —5,7+ 1,8 0

109+£2,1 -6,7£1,6 2

-5,0+0,6 8,0+1,3 -78+1,6-5,0£0,6 7,6%3,2

KOOleHHaTH TPAKTOB CJICBA

X Y V4 X Y V/

143+24 -55t14 0

11,4+1,9 —6,6 1,5 —2

—-8,4+1,3-5,0£0,6

Tadmuna 2. Paccmosnus mexncdy yenmpom denmamopybpomanamuyecioeo mpakma (DRT) u 111 nceaydouxom, yenmpom DRT u 3a0neii komuccypoii
MO032a HA <HYAeB0M» 20PU3OHMANLHOM YPo8He, a makdice mexcdy yermpom DRT u 111 xceny0oukom Ha 20pU30HManbHOM YpoeHe 2 MM HUdce HAOCKOCIU
nepeoreil u 3a0Hell KOMUCCYD, CpeOHUe 3HAYEeHUSA U CMAHOAPMHble OMKAOHEHUS, MM

Table 2. Distances of the dentato-rubro-thalamic (DRT) centers from the wall of 3 ventricle and the posterior commissure of the brain at the “zero”
horizontal level, and also distances of the DRT centers from the 3 ventricle at a horizontal level 2 mm below the plane of the anterior and posterior

commissures, mean = SD, mm

TpakTbl mpaBoro

TpakTbl B 000uX TpakTbl JIeBOTO

Crpykrypa TOJIYIIAPHUAX NOJTyIIapus foymaphs
CTemfa 111 ?Kgny);qua HafHYJ'l“eBOM» cpese 109+ 1,9 =207 10,8 +2,2
Wall of the 3" ventricle at the “zero” level
3a);Hgﬂ.IfOMMq§ypa Ha <<H“YJTCB.(§)M>> cpese 72416 72414 71+1.8
Posterior commissure at the “zero” level
Crenka I1I xxenynouka Ha cpe3e 2 MM
HUXE MEXKOMUCCYPAITBHOM JIUHUU 93+1,5 9.4+ 1,4 9,1+1,7

Wall of the 3" ventricle at the level 2 mm below
the intercomissural line
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B oTHOIIeHUH paccTostHus ot 111 xkemymouka (p = 0,9527).
ITpu 5TOM ecTh HEOOBIIIOE, HO CTATUCTUYECKH 3HAUYMMOE
OTKJIOHCHHE TpPaKTa KIIepear OT 3TOM TOYKH B CPEIHEM
Ha 0,7 MM (p = 0,00132). Ha ypoBHE Ha 2 MM HIKE TIJI0C-
KOCTH TIepeIHe# U 3aaHeil KOMUCCYpP CpeIHME 3HAUCHMS
nonoxeHust DRT pacnonaraaich KHapyXu U ¢3aau I10 OT-
HOIIIEHHUIO K IIeJIEBOI1 TOUKE IIepeOeIoTaIaMIIeCKOTO
tpakrta (CTT), peKoMeHIOBaHHOI TS IiepeOeIoTaIaMM-
yecKoi TpakroroMuu (8 MM natepanbHee cteHKH 111 ske-
JIyIo4Ka U 5—6 MM K3aAud OT CepelMHBl MEXKOMUC-
CypaJIbHOTO paccTostHHsI) [11], 1 3TO pasiaudme OBLIO
cratucTrudecku 3HauuMbIM (p <0,0001 m1s 06enx Koop-
IIMTHAT).

Taxcke oTMedeHa BBICOKasI BapruaOeIbHOCTD ITOJI0XKe-
Husg DRT. [laxxe y omHOro 1 TOro ke IMaiyeHTa Moa0XeHUe
TpakTa (110 CpaBHEHHUIO C CUMMETPUYHON TOUYKOU B TIPO-
THUBOIIOJIOKHOM TIOJYIIApUM) OTJIMYAJIOCh B CpeaHEM
Ha 2,3 £ 1,2 MM Ha ypOBHE «HYJIEBOI» TOPU30HTAILHOM
IUIOCKOCTH, Ha 2,1 = 1,1 MM — Ha ypoBHe Ha 2 MM HIXe
eenHa l,6 £ 1,1 MM — Ha ypoBHE MAKCMMAJIBHOTO pa3Mepa
KpacHbIX simep. [Ipy 3ToM CTaTUCTUYECKON 3HAUYMMOCTH
B pa3HUIIE TTOJIOKEHHS TPAKTOB IIPABOTO M JIEBOTO TTOJTYIIIA-
pUii IUISI BCEX KOOPAMHAT Ha BCEX YPOBHSIX HE OTMEUCHO
(p >0,05).

OLIeHKY KITMHUYECKOM 3HAUMMOCTHU BapruaOeTbHOCTH
TpaKTa OCYIIIECTBIISUIA 0 YPOBHIO OTKJIOHEHMS TTOJIOXKE-
HUS €TO0 IIEHTPa OT «CTaHZAPTHBIX» IIeJIeBhIX TOUEK. 3Ha-
YUMBIM UISI CTEPEOTAKCHMIECKOM OIepaliii CINTAIN OT-
KJIOHEHHE IIeHTpa TpaKTa 6oJjiee 4eM Ha 2 MM OT 1IeJIeBOI
TOYKH, TTOCKOJIbKY MMEHHO TaKOe PacXOXICHUE MEXIY
LIeJICBOM TOYKOM M peaJlbHBIM ITOJIOXKEHUEM 2JICKTPOIa
OOBIYHO CUMTACTCS «IIOPOTOBBIM» IIPU TIPUHATUU Pellle-
HHUS 0 HEOOXOOMMOCTH KOPPEKIIMHU TMO3UINH 3JIEKTPOIa
BO BpeMs ollepaiyii o nMrutantauu cucremsl DBS [13].
PaccTostHre MexXmy OTIeIbHBIMU JIEKTPOIAMH B CUCTEME
BenGun mrst uHTpaomnepallmOHHON MUKPO3JIEKTPOIHOMN
3aITICH TOXE cocTaBiisgeT 2 MM. Kpome Toro, pe3yabTupy-
foIIasT MOTPEITHOCTh OOJBIMMHCTBA CTEPEOTAKCUUECKIX
paM (BKJIIO9ast MHCTPYMEHTAIBHYIO MOTPEITHOCTD, T0-
IPENTHOCTDL TOMOoTpada, MHTpaoIlepallMOHHEIN brain shift
M T.]I.) TAKXKe HAXOIUTCS B IIPEeIax 3TOi BeTMYUHEI [ 14].

AHann3 MHINBUAYAJIbHOTO pacrojoxenus 68 DRT
Ha «HYJICBOM» TOPU30HTAJIbHOM YPOBHE Y MALIMEHTOB T10-
KazaJ, 94TO B cjIyJae HaBeIeHUS Ha Vim Mo aTiacy JIMIIb
B 28 (41,7 %) caydasix TpaKThl pacIioarajiuch B rpeaeaax
pammyca 2 MM OT LieJieBol TOUKH (puc. 1, a) (1iemeBast To4-
Ka Ha TOPM30HTAJIBHOM Cpe3e pacliojiaraeTcs He B IIEHTpe
OKPYKHOCTH C PaIycOM 2 MM, a HECKOJIBKO K3a1IH, C yde-
TOM TOTO, YTO CTepEOTaKCHUIECKasI TPACKTOPHS M3 JOCTYIIa
B JIOOHO# 00JIacTH UMeeT HaKJIOH B 55—70° 1o oTHOIIE-
HUIO K IUTOCKOCTH TIepeaHeil 1 3amHeit komuccyp [15]).
[Tpu ucroabp30BaHNM PEKOMEHIOBAHHON «CTaHTAPTHOM»
IeJaeBoi TOYKM Vim, pacCUMTAHHON IO OTHOIICHMIO
Kk crenke Il xxexymouka m 3amHeil KOMUCCYpe, TPAKThI
B Ipejdenax 2 MM OT Hee pacmonaraiuck B 35 (51,5 %)

cayvasix (puc. 1, 0).

Ha ypoBHe 2 MM HIKe KOMUCCYP TIPU UCIIOJIb30BaAHUN
«ctangaptHoii» mumenn CTT mng uepebenmoTraiaMu-
YeCKOl TPAaKTOTOMHMHU IIEHTPHI TPAKTOB PaCIOIarajiich
B IIpefesiax 2 MM OT LiesieBoit Touku B 24 (35,3 %) cinydasx.
OmHako, ecI Ha 3TOM YPOBHE CMECTUTD «CTaHIAPTHYIO»
MMUIIIEHb B LIEJIEBYIO TOUKY, PACIIOJIaralonryrocst Ha 9,3 MM
natepanbHee cteHkU I11 Xenymouka u Ha 6,7 MM K3aau
OT CePEeIUHBI MEXKKOMUCCYPATBHOTO PACCTOSTHUS (B COOT-
BETCTBUU CO CPEeIHUMU 3HaueHUsIMU KoopauHaT DRT,
CcM. Ta0J1. 1), TO YMCITO TPAKTOB, PACITIOIATAIOINXCS B TIPE-
nenax 2-MAUTUMETPOBOM 30HBI OT IIEJIEBOM TOUKM, BO3pa-
craet 10 42 (61,8 %) (puc. 1, 6).

Ha ypoBHe MakCHMMaIbHOTO JUaMeTpa KPacHBIX Saep
paccrosiHue ot muieHu cZl go uenrpa DRT cocraBuno
3,7 £ 1,0 MM, TOYTH Yy BceX MALIMEHTOB pacliojarasch
3a TIpeesIaMy 2-MUAJUTMMETPOBOM 30HBI OT 1IEJIEBOIM TOUKH.
IMonoxenue cZI na ropuzontaasHoM MPT-cpese Ha aTOM
YpOBHE orpenensiiu mo Merony Blomstedt kak Touky
Ha rpaHuie 1/3 1 2/3 morepeyHoro oTpe3Ka, COeIUHSIIO-
IIIETO 3aTHIOIO YaCTh CYOTaIaAMIMYECKOTO SIApa ¥ HApYKHYIO
JaCcTh KPACHOTO SIpa B MECTE €T0 MAaKCUMAaJIbHOTO THAMET-
pa [2, 16]. JJomoaHuTeIbHO OblIa MPOBEAEHA OLIEHKA pac-
CTOSTHHSI OT TpaKTa IO TPAacKTOPUM BBEICHUS JIEKTPOIA
DBS B Mumiens cZI, cMmonenmpoBaHHOM ¢ y4eTOM 0O0IIIe-
MIPUHSITHIX TPUHITATIOB ((hpe3eBoe OTBEPCTHE B IIPEIeiax
1,5 cM Kmepean OT KOPOHAJBHOTO IITBa, BXOAHAsI TOYKa
HaXOIWTCS Ha rpeOHE M3BWIMHEI, TPACKTOPHS He TOJKHA
TepeceKaTb OOKOBBIC XKETYIOYKN MO3Ta M 00PO3IBI KOPHI)
[2, 7, 15]. YcTaHOBNIEHO, YTO HAa YPOBHE «HYJIEBOI» TOPU-
30HTaAJIbHOW MJIOCKOCTU paccTossHue oT HeHTpa DRT
JIO 3JIEKTPOJIa COCTaBJIsIET B cpenHeM 2,5 £ 1,4 MM, a Ha
YPOBHE 2 MM HITXE «HYJIEBOI» TOPM30HTAIBHOM IIJIOCKOC-
™ — 1,8 £ 1,1 mm. Ecniut ny1s1 Kaxkmoit TpaeKTopuu 6paTh
MuHuUManbHoe paccrosHue 1o DRT Ha mobom u3 ypoB-
Helt, To oHo cocrasisteT 1,6 = 1,0 mm. M3 68 TpaekTopuii
JIAIIG B 18 CiIydasix MUHAMAJIBHOE pacCTOSTHHE IO TpaKTa
npeBbiIano 2 MM, Toraa Kak B 52 (76,5 %) ciny4asx oHO
HaXOIWJIOCH B IIPeIe/IaX 9TOM BeJIMIYMHEI (pHC. 2), 9TO 00b-
SICHSIET OTMEUYCHHYIO B JINTePaType BBICOKYIO 3(pDeKTHB-
HOCTh MUIIICHM.

JonomHuTtenbHO y 11 mayeHTOB, KOTOPbIM OB BbI-
noytHeHBI ToMorpamMMabl B pexkuMe FGATIR, onpenensiim
KOOPIWHATHI IICHTPa 30HBI TUIIOMHTEHCUBHOTO CHUTHAJIA
KPBUIOBUIHOM (hOPMBI, pacIiojiaralomeiicsl JaTepaabHO
10 OTHOIICHMIO K BepXHEH Y4acTH KPacHOTO SIapa B €ro
cpenHux otaenax. ITo MHeHMIO psiaa aBTopoB [9, 17], aTa
30Ha COOTBETCTBYET <«IIPEJIEMHMCKOBOW paguariui»
(prelemniscal radiations, Raprl), Bxomsimeit B CTpyKTypy
PSA, Bxinoyatonieii B ceost BoiokHa DRT u Takke s1Bisi-
IOIIENCSI CTEPEOTAKCUUECKON CTPYKTYPON-MHUIIECHbIO
TIpY XUPYpruyeckoM JieueHuH TpeMopa [18]. Takke omnpe-
nensti KoopauHaTel leHTpa DRT Ha ypoBHe, cOOTBETCT-
BYIOIIIEM YPOBHIO LIEHTPA 30Hbl TMIIOMHTEHCUBHOTO CUT-
Hana (ot 0 1o 2,8 MM HIKe TUIOCKOCTH TIepeaHe U 3aaHei
KoMmuccyp). PacxoxneHre MexXay 3TUMH TOUYKaMU Y TTAIH-
€HTOB OBIJIO CTaTUCTHYECKM He3HAaUMMbIM (p >0,05 mis
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MpoeKkuun TpaKTOB Ha cpe3 cTepeoTakcnyeckoro atnaca Schaltenlbrand and Wahren (Z = 0 mm) /
Projection on tracts on the Schaltenlbrand and Wahren stereotactic atlas slice (Z=0mm)
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MpoeKummn TPaKToB Ha cpe3 cTepeoTakcumyeckoro atnaca Morel (Z=-2)/
Projection on tracts on the Morel stereotactic atlas slice (Z=-2 mm)
6 -19 B @ [leHTpbl AeHTaTOPY6POTANAMUYECKMX TPAKTOB BHE pagunyca 2 Mm

OT CTaHAApPTHOW LeneBon Touku / Centers of dentato-rubro-thalamic

17 4
tracts outside a radius 2 mm from the standard target points

@ LleHTpbl feHTaTOpybpOTaNamMmyecknx TpakToB B paanyce 2 MM
OT CTaHAapTHoM LeneBoi Toukwn / Centers of dentato-rubro-thalamic
114 tracts within a radius 2 mm from the standard target points
#= [PaduK AByXMepPHOI OLIEHKMN MIIOTHOCTW pacnpeaeneHus
LleHTaTopybpoTanamuyeckmx TpakTos / Plot of two-dimensional
estimation of the density of the distribution of dentato-rubro-thalamic
tracts
@ CraHpapTHas LiesieBaA TOUKa U 30Ha CTePeoTaKC4YeCKoro BO3AeNCTBrA
C nonpaBKol Ha HaK/OH CTepeoTakcMueckoii TpaekTopun / Standard
stereotactic target point and effect area with correction of stereotactic
trajectory angle

I~ ™ CkoppurmpoBaHHas LiesieBas TOUKa LiepebennoTanamMmmuyecKoi
TPAKTOTOMMM U 30Ha CTEPEOTaKCMYECKOro BO3AENCTBIUA C NONpaBKom
Ha HaKJIOH CTepeoTaKkcuyeckol TpaekTopum / Adjasted stereotactic
target point of cerebellothalamic tractotomy and effect area with

-9 correction of stereotactic trajectory angle
0 2 4 6 8 1012 14 16 18 20 22 24

PacctosiHue oT cpeanHHON nMHKMK, MM / Distance from the center line, mm

PaccTosiHMe OT ypoBHA 3afHel KOMUCCYpPbl, MM /
Distance from the level of posterior commissure, mm

Puc. 1. Bapuabenvrocme pacnonodxcenus denmamopyopomanamuueckoeo mpakma (DRT) Ha «Hy1e80M» 20pU30HMANLHOM YPOBHE, BbIPANICEHHAS 8 CMepeo-
makcu4eckoi cucmeme Koopouram (a) u no OMHOUeEeHUI K cmepeomaxcuueckum opuenmupam — cmenxe 111 ncenydouxa u 3adueii komuccype (6). Koop-
JuHamol CManOapmHoil Yeaegoii MouKU — 6eHMPANbHO-NPOMENCYyMouHo20 sopa maramyca (Vim): X =14, Y =—5,5, Z =0 (a); X — 11 mm aramepanvHee
cmenku 111 ucenydouka, Y = 1/4 paccmosnust mexcoy nepedueil u 3a0ueil Komuccypamu Knepeou om 3aoueii komuccyput, Z = 0 (6). Bapuabeavrocms pacno-
noxceruss DRT Ha eopuzonmansHom cpeze Ha 2 MM HUdce nAOCKOCmU nepedHeil u 3a0Heil Komuccyp, ho omuouenuro k cmenke Il xceayoouxa u cepedune
MexcKomuccypanvhoil aunuu (8). Koopdunamer yenesoii mouxu yepebesnomanamueckoeo mpakma (CTT) 0as yepeberromanamu4eckoi mpaKkmomomuu co-
enacto M.N. Gallay (0603nauena kpactoim usemom): X — 8 mm aamepanvree cmenxu 111 uceaydouxa, Y — 5,5 mm k3a0u om cepedunbl MeHCKOMUCCYPANbHOIL
aunuu, Z = —2. Koopounamu! cxoppueupogantoii yenegoil mouku (3eaenviii ygem): X — 9,3 mm aamepanvuee cmenxu 111 scenyoouxa, Y — 6,7 mm k3a0u om
cepeduHbl MeHCKOMUCCYPANbHOU AuHul, Z = —2

Fig. 1. Variability of the dentato-rubro-thalamic (DRT) location at the “zero” horizontal level, expressed in stereotactic coordinate system (a) and in relation
to stereotactic landmarks — the wall of the 3 ventricle and the posterior commissure (6). Coordinates of the standard ventral-intermediate nucleus (Vim) target
point: X =14, Y=—-5.5,Z=0(a); X — 11 mm laterally to the wall of the 3 ventricle, Y = 1/4 of the distance between the anterior and posterior commissures
anteriorly from the posterior commissure, Z = 0 (6). Variability of the location of the DRT on a horizontal level 2 mm below the plane of the anterior and
posterior commissures, relative to the wall of the 3 ventricle and the middle of the intercomissural line (8). Coordinates of the target point of cerebellothalamic
tract (CTT) for cerebellothalamic tractotomy according to M.N. Gallay (indicated in red): X — 8 mm laterally to the wall of the 3 ventricle, Y — 5.5 mm
posteriorly from the middle of the intercomissural line, Z = —2. Coordinates of the corrected target point (green): X — 9.3 mm laterally to the wall of the
3 ventricle, Y — 6.7 mm posteriorly from the middle of the intercomissural line, Z = —2
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Puc. 2. Maenumno-pesonancuas momoepagus 6 pexcume FLAIR ¢ nanodcenuem 6eposmHocmuoi mpakmoepaguu 0eHmamopyopomanramu4ecKoeo mpax-
ma (DRT). Dxpan nasueayuonnoi cmanyuu Medtronic StealthStation S7. Moodeauposanue mpaexkmopuu 31ekmpoda 045 eAy60KoU CIMUMYAAUUY M032d,
86€0€HH020 8 Ueaesyio MoKy Kaydaabholl Heonpedenennoi 30nbl (cZ1). Ha paccmosnuu 2—5 mm om yenegoii mouku y 604bUWuHCmMea NAYUEHMo8 31eKmpoo
mecHo npunexcum Kk DRT

Fig. 2. FLAIR magnetic resonance imaging with the superposition of the probabilistic magnetic resonance tractography of dentato-rubro-thalamic tract (DRT).
Screenshot from the Medtronic StealthStation S7 navigation station. Simulation of the trajectory of the deep brain stimulation electrode inserted into the caudal
zona incerta (cZI) target point. At a distance of 2—5 mm from the target point, the electrode is closely attached to the DRT in most patients

BCeX KOOPAMHAT) U HE3HAYUTENIbHBIM IO CBOEH BeJIMUMHE
(1,3 £ 1,1 mm), ipuyem 19 (86,4 %) u3 22 TpaKTOB MpPaBO-
'O ¥ JICBOTO IMOJTyIIapyst MO3Ta Y 3TOM TPYIIIbI MallEHTOB
pacmojarajiuch B TIpexeilax 2 MM OT ILIeHTpa
TUMIOMHTEHCUBHOU 30HBI (puc. 3). Ipaduku brenma—
AJIBTMaHa U CTaHAAapTHbIE OTKJIOHEHUS ISl MUILICHE !
MIpUBeACHEI Ha puC. 4.

OBCYKIIEHUE

CTpyKTyphI TaJIaMyca 1 Cy0TalaMU9IecKoi 001acT —
MPaKTAYECKU €IUHCTBEHHbBIE CTEPEOTAKCUYECKUE MHUILIE-
HU, BU3yan3auus Kotopeix npu MPT 3arpynHeHa u Ko-
TOPBIE JO HACTOSILIETO BPEMEHU SIBJISIIOTCS OOBEKTAMU [JIST
HENpPsIMOTO CTEPEOTAKCUYECKOTO HaBeleHus. TeM He Me-
Hee UMEETCS JOCTATOYHO MHOTO pabOT MO MOUCKY Mpo-
rpaMMm MPT, no3Bosisiioniux JIOKaJIM30BaTh JaHHbIE MHU-
LIEHU HanpsiMylo. Mcnob3oBaHKe MOCAEI0BATENbHOCTH,
B3BEILIEHHOH 1O MPOTOHHOU TIOTHOCTH, B oTyindue ot T1-
u T2-B3BelIEeHHBIX M300PaXKEHUI ITO3BOJISIET YETKO JIOKA-
JIN30BaTh JIATEPAIbHYIO TPAHUILY Tajiamyca (B TOM 4YuClie
sapa Vim) 1, TaKuM 00pa3oM, IIPEIOTBPATUTh HexXela-
TEJIbHOE BBEICHNUE UHCTPYMEHTA BO BHYTPEHHIOIO Karcy-

s1y. OgHaKO TPAaHUIBI MEXJY SIAPaMU BHYTPU Tajlamyca
Ha TOMOTpaMMax He BUIHBI, HECMOTPSI Ha TO YTO TMCTO-
JIOTUYECKUE UCCIIEOBAHUS TTONTBEPXKAAIOT MOPGhOIOTH-
yeckue paznmunst mexay Humi [19]. Tlo-Buagumomy, ato
CBSI3aHO C T€M, 4TO, B OTJIMYME OT, HATIPUMEp, OJIETHOTO
1mapa, OTAeJbHBIE SiApa TajlaMyca He OTHEJIeHBI OPYT
OT JIpyTa IacTuHKamu 6esioro Betectsa [9]. boinm npen-
JIoxXeHbl u apyrue nociaenosatenbHoctu (SWI, STIR,
T2-B3BelIeHHbBIE U300PAXKEHUSI C UCTIOTH30BAHMUEM CBEPX-
BoicOKomnobHOU MPT u 1. 1. [5, 9]), oqHako Bce aTu Me-
TONVKW HE HAIUIA IMIMPOKOTO TTpuMeHeHus. Bo3MoxHoO,
9TO OOBSICHSIETCST CJIOKHOCTHIO METOIMK M HEJA0CTATOU-
HBIM KOJWYECTBOM PAaOOT, JOCTOBEPHO HOKA3bIBAIOIIINX
WX KIIMHUYECKNE TTPENMYIIIECTBA IO CPABHEHUIO CO CTaH-
JTAPTHO UCTIOB3YEMbIM METOIOM HETIPSIMOM JTOKAIN3AUN
Vim [5].

Braromaps vccieqoBaHusM, PaCKPHIBAIOIINM POJIb
11epe0eUI0TaIaMOKOPTUKAIBHOTO KOHTYpa B TTaTO(hU3Ho-
JIOTWUU TPEMOpPA, B HACTOSIIIEE BPEMSI TOCIIOCTBYET KOH-
LEeTLNSI, B COOTBETCTBUHM C KOTOPOi 3(h(EeKT IMPH CTepeo-
TaKCMYECKOM JIEYEHUU TPEMOpa OTPENesisieTCs] UMEHHO
Bo3AEHCTBUEM HertocpeacTBeHHO Ha DRT Ha ypoBHe Vim uinun
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Puc. 3. Maenumno-pe3sonancuas momoepagus (MPT) conosnoeo mosea 6 pexcume FGATIR, okrno npoepammer Cranial Medtronic StealthStation S7: cmpyk-
mypnas MPT (a, 6) u haroncenue MPT-mpakmoepaghuu denmamopybpomanramuueckoeo mpakma (DRT) na cmpykmypuyro MPT (8, 2); pekoHcmpyKkyus

MPT 6 akcuanvholl naockocmu (a, 8) u KoOpoHaavHoi naockocmu (0, ). TunounmeHcusHas 30Ha AaMepPaIbHoO N0 OMHOUEHUIO K BeDXHUM 0MOeaam KpacHo-
20 s0pa coomeemcmeayem npoxoxcoernuto DRT. [lepexpecmue coomeemcmayem yenmpy eunouHmeHCUHOU 30Hbl

6 | KopoHanbHas nnockoctb / Coronal plane

Fig. 3. Magnetic resonance imaging (MRI) of the brain in FGATIR mode, the window of the Cranial Medtronic StealthStation S7 program: structural MRI
(a, 6) and the superimposition of dentato-rubro-thalamic tract (DRT) MRI tractography on structural MRI (s, 2); MRI reconstruction in the axial plane (a, 6)
and in the coronal (0, 2). The hypointensive zone laterally to the upper parts of the red nucleus corresponds to the passage of the DRT. The crosshair corresponds

to the center of the hypointensive zone

PSA [5, 6, 20]. CaemoBareabHO, BU3yaIM3alis JAHHOTO
TpaKTa M JOJDKHA JIEXATh B OCHOBE IIPSIMOTO CTePEOTaK-
CHYECKOT0 HaBEeICHMS Ha MUIIICHH Y TTAIIMEHTOB C TPEMO-
poM. B mociemHuMe romsl HHTEHCUBHO M3Y4aeTCsl pOJIb
MPT-1pakTorpadum 1pyu MOATOTOBKE OINepalnii y 3TOM
rpyrmbl 60bHBIX [4—8, 15, 20—25]. MHOXeCcTBO my0aM-
KallMii MOCBSIIEHO N3YYCHUIO IETEPMUHIUPOBAHHOM 1 BE-
POSITHOCTHOM TpakTorpacduu. Psm aBTOPOB CUMTAIOT,
YTO BEPOSTHOCTHAS TpaKTorpadus sBisieTcs: boyee Tou-
HOI IO CpaBHEHUIO C ACTCPMUHUPOBAHHOM, TTOCKOJIBKY
ITOCJICAHSIST YIUTHIBACT TOJBKO OTHO HaIlpaBIeHUE AUd-
¢y3un WIS KaKI0To BOKCEIIa, YTO SIBISIETCS NCTOYHUKOM
OIIMOOK MNP PEKOHCTPYKIINHU TTePECEKAIOIINXCSI, BETBSI-
IIMXCS U KacalolIuxcs ApyT apyra TpakTos [5, 13]. B To ke
BpeMsI BEpOSITHOCTHAsI TpakTorpacdusi, OCHOBaHHasI Ha 00-
JIee CJIOKHBIX aJITOPUTMaX, TPeOyeT IINTETbHBIX BRIYMCIIC-
Huii (12—32 9 1o cpaBHEeHUIO ¢ 11—18 MUH 17151 meTepMm-
HUPOBAaHHON TpakTorpadun) m Oojiee IyBCTBUTEIbHA
K ABUTATeNIbHBIM apTedakTam [5, 13]. MBI ncronb30Banmn

JOTIOJTHUTETEHYIO0 MMMOOMIM3AIIUIO ITAIIEHTA Y BBIYKCIIC-
HUsI, OCHOBaHHBIE Ha 00JIJAYHBIX TEXHOJIOTHSIX, YTO MIO3BO-
JIMJIO OCYIIECTBUTH 00Jiee OBICTPYIO U TOUHYIO PEKOH-
CTPYKLMIO XO4a TPAaKTOB.

Panee Ob1710 MOKa3aHo, 4To 3¢ dext DBS mpu TpeMo-
pe HampsIMyIO 3aBUCHUT OT PACCTOSTHUSI aKTUBHOTO KOHTaK-
ta snexTpona 1o DRT [5, 7, 21]. OmHakKO METOOUKM CTe-
pPEeOTaKCUYECKOTO IIJIAHMPOBAHMUS C MCIIOJIb30BaHUEM
TpakTorpacdum 10 PsITy BBIMIEYKa3aHHBIX MIPUUYMH ITOKA
ellle He BOILILIM B IIMPOKYIO IIPAKTHUKY ITOATOTOBKH OIlepa-
nuii. [ToaToMy aKTyaaIbHBIM SIBJISIETCS BOIIPOC Bapra0ehb-
HOCTH TPAKTOB I10 OTHOIICHUIO K OOBIYHO MCITOIb3YeMBIM
CTepeOTaKCUIYECKUM MUIIeHSIM. B maHHO# paboTe MBI
He nccienoBanyu 3¢ GeKTUBHOCTD Bo3aeiicTBus Ha DRT,
CTaBMJIACh 3a7a4da OLIEHUTh 3HAYMMOCTh €T0 MHIVBUIYaTh-
HoOI1 BapuabenbHOCTU. JIulllb HEKOTOpBIE IMyOAMKALIUU
TOBOPST O CTaOWJIbHOM ToJ0KeHU DRT no oTHoleHuo
K CTaHIapTHOI 1esreBoii Touke Vim [20, 22]. BonbmmHCTBO
aBTOPOB YKAa3bIBAIOT Ha IIMPOKYIO BApHAOETbHOCTD TPAKTOB
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Puc. 4. Ipaguxu brenoa—Anvmmana: cpagrenue nosoxcenus koopounam X u Y denmamopyopomanramuueckoeo mpaxma (DRT) ¢ naubosee wacmo uc-
NoAb3YeMOLL MUWEHbIO 0151 HENPAMOIU NOKAAUZAUUU — BEHMPANbHO-NPOMeNCYmounbim ssopom manamyca (Vim) (11 mm aamepanvruo om 111 yacenydouxa,
1/4 paccmosnus mexncdy nepedneil u 3adueii Komuccypamu knepedu om 3adneil komuccypwl) (a, 6), a maxice yeaesol mouKou, paccuumanHo no yeHmpy
MAKCUMANAbHOU 2UNOUHMEHCUBHOCIU CU2HAAA 8 cyomanamuueckoii ooaacmu (Raprl) Ha maenummo-pe3onancHbix momocpammax 6 pexcume FGATIR (s, 2).
Iloxazamenu sapuabenvnocmu 045 yenegoii mouku Raprl cywecmeenno nuoice

Fig. 4. Blend—Altman plots: comparison of the position of the stereotactic coordinates of the dentato-rubro-thalamic tract (DRT) with the most commonly used
target for indirect localization ventral intermediate nucleus (Vim) (11 mm lateral to 3¢ ventricle, 1/4 of the distance between anterior and posterior commissure
anterior to the posterior one) (a, 6), and the target point calculated from the center of maximum hypointensity signal in the subthalamic region (Raprl) on

FGATIR magnetic resonance images (8, ¢). The variability indices for the target point Raprl are significantly lower

KakK IT0 OTHOIIICHHWIO K MUIIIEHU, B3SITOM U3 aTjaca, Tak
1 110 OTHOIIICHUIO K CTAHIAPTHOM 11eJIeBOI TOUKE, pacCUm-
TaHHOM mo oTHoweHUIo K 111 Xenymouky u 3amgHei KO-
MHccype. DTO MOXHO OOBSICHUTD, HAI[pUMEp, TEM, 9TO
CTPYKTYPBI TaJIaMyca MOTYT pacIiojlaraThbcsl OoJjiee JraTte-
panbHO nipu pacimpennu 111 xxenymouka. OmHaKO 3TOTO
MOKET He IIPOUCXOIUTH ITPU aTPOGUH TajJaMyca, TIpHa KO-
TOPOI pacIIMpPEeHME KETyI0IKa IIPOUCXOIUT “ex vacuo”.
KpoMe Toro, mpum yBeIMYEeHUN PACCTOSHUS MEXIY IIe-
penHelt U 3agHeit KOMHCCypaMU TpaHHUIIA MEXIY BEHT-
paTbHOKAYIAIBHBIM SIIPOM TajlaMyca M Vim MOXeT cMe-
1aThCd He Krnepenu, a k3agu [15]. F Ferreira u coaBT.
YKa3bIBaIOT Ha MEXKIIOYIIAPHYI0 aCHMMETPHUIO PaCIIOfo-
KEHMS TPAKTOB, IIPUYEM B JICBOM ITOJIYIIAPUU TPAKTHI
pacIiojlararoTcsi JOCTOBEpHO K3aIu W JaTepajibHO, 9TO
oTpaxaeT QYHKIIMOHAJBHYIO aCUMMETPUIO ITOTYIIapuid
y 3mopoBuixX Jull [13]. B Hamem mccienoBaHUM TaKke
OTMEUYeHa aCUMMETPHSI TPAKTOB Y BCeX MAIIMEHTOB, OJI-
HaKO BEKTOp CMEIIeHUS OBLT pa3HOHAIIpaBIeHHBIM. [1o-
BUAMMOMY, 3TO CBsI3aHO ¢ TeM, 4yTo pabota F. Ferreira
M COAaBT. OCHOBaHA Ha M3yYEeHUHM 3IO0POBHIX CYOBEKTOB,

TOTma KaK B OCHOBY Halllero UCCASTOBAHUS JIETJIN TOMO-
rpaMMBI HALIMEHTOB ¢ HeiipomereHepaTUBHBIMU 3a00J1¢-
BaHUSMHU, YTO B OOJIBIICI CTETIEHN OTpaXaeT KapTHUHY,
Ha0JIF0MaeMyIo IIPY MOATOTOBKE PeaTbHBIX CTePEOTAKCH -
YeCKUX OIepallnii.

PesynbraThl Kak Haieil pa®OThI, TaK W psiia APYTUX
YKa3bIBaIOT Ha BEICOKYIO CTEIICHb BapraOeIbHOCTH TIOJIO-
KeHus1 DRT 1o oTHOLIEHUIO K CTaHAAPTHBIM MUILIEHIM
TIPH TIOATOTOBKE CTEPEOTAKCUICCKUX OTICPaIldil y TallM-
€HTOB ¢ TpeMOpoM. [ToCKOIBKY BO3MOXHOCTb PYyTUHHOTO
ncnonb3oBannst MPT-tpakTorpacduu (0coGeHHO BEPOSIT-
HOCTHO) TIPY TIOATOTOBKE CTEPEOTAKCUIECKIX OTICPAITUIA
0OCTaeTCs AUCKYTabeTbHOM, BEICOKOAKTYaJIeH ITOMCK HO-
Bbix MPT-1niporpamm mist mpsiMoii BU3yaan3aluyd MUIIIE-
Heli. B a3ToM OTHOIIEHWM, BO3MOXKHO, TTePCIICKTUBHOM
apisetcs mporpammMa FGATIR, koTopas mo3BoJIsIeT BU3Y-
aM3upOoBaTh CTPYKTYPY Raprl, Takcke ABISIONIyIOCS 3BE-
HOM B IIepe0e/UIoTaIaMOKOPTUKAIBHOM KOHTYpE, depe3
KOTOPBII pealn3yeTcs MaToIormIeckast CucTeMa TpeMopa,
¥ WCITOJIb3YeMYIO JUISI JICUCHUST TPEMOpa PSIIOM aBTOPOB
Hapsany ¢ mumieHsMu Vim u cZI [18, 25]. Kpome DRT,



B COCTaB CTPYKTYpHI Raprl Tak:ke BXOISIT BOJIOKHA, COSIM-
HSAIOIIEe OpOUTOPPOHTAIBHYIO KOPY, CPEIHUI MO3T,
OJIeaHBIN 1Iap, CyOTATAMIYECKOE SIAPO, CTBOJIOBBIC CTPYK-
TYpBI U pETUKYISAPHYIO popmanuio [18, 24].

B ocHOBe TOSIBIICHUSI TUITOMHTEHCHUBHOTO CUTHAJIA
B 30He Raprl B 3agHeli cydTamaMu4yecKoil o0acTH jate-
paJibHO OT KpacHoro siapa npu MPT moxert nexathb Ciusi-
HHUE TIePEKPEIINBAIOIIETOCS M HEIlePeKPEIINBAIOIIETOCS
DRT, 4yTo npuBOAUT K JIOKAAbHOMY YBEJIUYEHUIO MUEIN -
HU3aIMM B 5TOi 30He [24]. Hama pabora moaTeep:kaaeT
BBICOKYIO CTETICHh COOTBETCTBHSI 9TOTO HEIIOCPEACTBEHHO
Busyanusupyemoro npu MPT yyacTka U IpoxoxaeHust
DRT Ha 3TOM ypOoBHE, 4YTO JaeT OCHOBAHUS CUMUTATh MO-
ne3Hoit 3ty MPT-1niocnenoBaTeIbHOCTD MPU MJIaHUPOBA-
HUU CTePEOTAKCHMUECKUX OTICpAIIUii IIPU TPEMOpPe, OMHAKO
TpeOyIOTCS JaJbHENIINE UCCIEI0BAHMS C OLIEHKOMN KJK-
HUIecKoro 3¢ deKra BMeIIaTeIbcTB, OCHOBAHHBIX Ha TaH-
HOI1 METOIVKE CTEPEOTAKCHMIECKOTO HaBEICHUS.

BbIBO/IbI
Jlannbie BepossTHOcTHOM M PT-TpakTorpacdun moka-
3BIBAIOT, YTO TIPU MCIIOJIb30BAHNY CTAaHAAPTHBIX METOINK
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HETIPSIMOTO CTePEOTAaKCIECKOTO HaBeIeHUS Ha CTPYKTY-
pel Vim u CTT Bo BpeMs onepaumii Bo3neiictBue Ha DRT
MOXET OBITh JOCTUTHYTO He Gosiee yeM B 61,8 % cirydaes.

Cpenu METOIUK HEIIPSIMOTO CTEPEOTaAKCHIECKOTO Ha-
BeIICHUs y TIAIIMEHTOB C TPEMOPOM B HAaOOJIBIIIEH cTeTIe-
Hu 3azneiictsoBatb DRT mo3sBomsger meron Blomstedt
¢ BBeIleHHEM 3J1eKTponoB 1t DBS B KaymanbHyI0 Heompe-
IeJaeHHYIo 30HY. Eciu BBeCTH OUCTaIbHBIN KOHEII DJIeK-
TpoIa B CTaHIAPTHYIO 1IeJIeBYI0 TOUKY ¢ZI, To Ha paccTo-
SHUM 2—5 MM IIpOKCHMaJibHee (YTO COOTBETCTBYET 2-i
WK 3-11 KOHTaKTHOM ITOBepXHOCTH 31eKTpoma) DRT Oy-
JeT HaXOAUThCS B 30HE Bo3aeicTBUs B 76,5 % ciyyaes.

Pexxum MPT FGATIR no3BoJisieT BU3yaJm3anupoBaTh
cTpyKTypy Raprl, pacnonararoinyiocs B 3aaHeil cyoTana-
MUYeCcKOl obyactu Ha riyoumHe ot 0 go 2,8 MM HIXe
MEXKOMHUCCYpabHOM TuTocKocTH. [1pu cTepeoTakcmue-
CKOM HaBEeJeHWM Ha JAaHHYIO MUIIEHb BO3AEHCTBUE
Ha DRT moxeT ObITh fOCTUTHYTO B 86,4 % ciydaes. Tpe-
OyeTcs IMpoBeACHNE TATbHENIITNX UCCIeIOBAHIIA IS M3Y-
yeHus poau 3toit MPT-nocnegoBare1bHOCTH TIPU TIO/I-
TOTOBKE CTEPEOTAKCHMICCKUX OMEpallii y MaIeHTOB
C TPEMOPOM.
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BBepeHue. YepenHo-mo3rosas Tpasma (UMT) ocTaetcs 60nbLoit NpobnemMoii COBpEMEHHON HEMPOXUPYPruK, CONPOBOXK-
[aAch BbICOKUMUW NOKA3aATENAMM VHBANNAM3ALUM U IETANBHOCTH. 3HAYNTENBHYIO A0S0 B CTPYKTYPE CMEPTHOCTM NPY 3TOM
NaToNorMn 3aHUMaloT BEHO3HbIe TPOMOO3IMOONMYEeCKHe ocnoxHeHNs (BTI0), BKAtoyatoLLMe BEHO3HBIH TPOMBO3 U TPOM-
603m6bonuto neroyHoit aptepun (TIJIA). Pexumbl U cxeMbl MefMKaMeHTO3HOI npodunakTuku BTI0 npu YMT, kak u cooT-
BETCTBYIOLME NPOPUNAKTUYECKME NOAXOAbI, HA CETOAHALWHMIA A€Hb OKOHYATENbHO He OMpefeneHs.

Llenb nccneposanmna — BoisBuTb Yactoty BT30 npu usonuposaHHoi cpeaHeTaxenoit u Taxenoi YMT, oueHnTb pesynb-
TaThl NpounakTUkmu u neyeHns BT30 y nauneHToB faHHOMW KaTeropuu.

Marepuanbl u MmeToabl. 3a 3-neTHuii nepuoa (¢ 2020 no 2023 r.) B fopoackoi KnuHUYecKoit 6onbHULe UM. B.M. BysaHo-
Ba npoJsieveHsl 73 naumeHTa C U30IMPOBAHHON CPeAHETAKENOoM U Taxenon YMT, B TOM ynucne 51 MyKUMHA U 22 KEHLLUHBI
(cpepHuit Bo3pact 61,0 + 13,0 roga). U3 Hux 31 601bHOI NONYYMAI TONBKO KOHCEPBATUBHYIO TEPANUI0, ONEpPUPOBaHbI
42 nauneHTa (KOCTHO-NNACTMYeCKas TpenaHaLumsa C yaaneHneM reMatoMbl, 3aKpbIToe HapyXHOEe APEHUPOBAHNE reMaToMbl
M YCTaHOBKA LaTYMKa BHYTPUYEPENHOIO JaBNeHuUs). YNbTpa3ByKOBOE UCCNE[0BAHNE BEH HUXHUX KOHEYHOCTEH BbIMOHA-
JIM NPU NOCTYNNEHUU NALMEHTa, Aanee NOBTOPANM Kaxable 7 CYT BMIOTb 40 BbIMUCKW U3 CTalMoHapa. MeanMKamMeHTO3Hyl0
npodunaktuky BT30 nyTem HazHaueHWUs HU3KOMONEKYNSPHOTO renapuHa y HEONepPUPOBAHHbIX BOMbHBIX HAYMHANM CMYCTA
1-2 cyT, ec/v No faHHbIM KOMMbIOTEPHOW TOMOTpaduu roI0BHOMO MO3ra Yepes 24 4 0T MOMEHTa NOCTYNNEHUS COCTOAHME
rematoMmbl 6bi10 6€3 0TpULATENbHOM AMHAMUKU. ONepUpPOBaHHLIM NALUEHTaM MeAMKAMEHTO3HYI0 NPOGUNAKTUKY Ha3Ha-
Yanu yepes 24 4 nocne BMELWATENbCTBA NPYU NOATBEPKAEHHOM JAHHbIMU KOMNbIOTEPHON TOMOTrpacuu BHYTPUYEPENHOM
remocrase.

Pe3ynbratbl. BeHo3HbIi TpoM603 BbisBneH y 22 (30,1 %) u3 73 nauueHTos. TAJIA ocnoxHuna ocHoBHoe 3aboneBaHue
B 1 (1,4 %) cnyyae u Hocuna HedatanbHelil xapakTep. ®aranbHbix TIJIA B uccnepyemoit rpynne He 6bino. YsenuueHue
00beMa UCXOAHOMN BHYTPUYEPENHOI reMaToMbl UMeNo MecTo Y 3 (4,1 %) GonbHbIX: B 2 (2,8 %) cny4asx peunans KpoBo-
U3NUAHUA NPOM30LLIEN [0 Hayana renapuHonpodunakTuky, B 1 (1,4 %) cnyyae — Ha GoHe neyebHbIX 03 aHTUKOAryNsAH-
TOB, Ha3HAYeHHBbIX N0 NOBOAY BEHO3HOTO TPOM603a. B 6osnblumnHcTBe cnyyaes (82,0 %; 18 u3 22 nauueHTOB) TPOMOO3bI
JIOKANN30BaANNUCh B MYGOKMX BEHAX FONIEHM U ObIIM ACUMNTOMHbLIMU. BHYTPUroCnMTanbHas netanbHocTb coctasuna 23,3 %
(17 naumeHTOB), BCe NeTanbHble UCXOAbI HblM 00YCI0BNEHDI TEYEHUEM TPABMATUYECKON 60NE3HM FOJI0BHOTO MO3ra.
3akntoyenue. BTI0 saBnatoTcs yacTbiM ocnoxHeHnem YMT ¢ BHyTpUUepenHelM KpoBousnuaHmeM. PerynspHoe nposefeHue
YNbTPa3BYKOBOI AUArHOCTUKM Aa€T BO3MOXHOCTb CBOEBPEMEHHO BbIAABJATL ACUMNTOMHBII AUCTaNbHbIA BEHO3HbI TPOM-
003 1 BOBpPeMsA Ha3HauaTb JeyeGHble 403bl HU3KOMONEKYNAPHOTO renapuHa, YTo B CBOK 04Yepefb N03BONAET U3bexarb
thatanbHbix TIJIA. B HacToAwee BpeMs OTCYTCTBYIOT YETKME OTEYECTBEHHbIE PEKOMEHAALMM N0 NPOdUNAKTUKE, a IaBHOe —
no neyeHunto BTI0 y 60NbHbIX C M30AMPOBAHHON CpeaHeTaKeNoi u Taxenon YMT, uto Tpebyet AanbHeillwero akTMBHOMO
U3y4YeHus AaHHON npobnembl.

KnioueBble cnoBa: TpomM603 ry6oKMx BeH, TPOMO03MOOIUS NETOYHON apTepUM, BEHO3HbIE TPOMOO3IMOOINYECKUE OCNOXK-
HeHMs, YepenHo-Mo3roBas TpaBMa, BHYTpUYEpenHOe KPOBOU3NUAHNUE

Ona uutupoBanus: XpunyH A.U., NMpamukos A.[l., Acpatan C.A. u ap. BeHo3Hble TpoM603IMOBONYECKME OCNOXHEHNSA
Y MaLMEHTOB C U30NMPOBAHHON CPELHETAKENON U TAXKENON YepenHo-Mo3roBoii TpaBmMoi. Heilpoxupyprus 2024;26(1):
65-75. DOI: https://doi.org/10.17650/1683-3295-2024-26-1-65-75
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Venous thromboembolism in patients with isolated moderate to severe traumatic brain injury
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Background. Traumatic brain injury (TBI) remains a big problem of modern neurosurgery, accompanied by high rates
of disability and lethality. Venous thromboembolism (VTE) including venous thrombosis and pulmonary embolism (PE)
plays a significant role in the structure of mortality in this pathology. Regimens and schemes of pharmacological pre-
vention of VTE in TBI as well as corresponding preventative measures are not yet determined completely.

Aim. To identify the frequency of VTE in patients with isolated moderate and severe TBI, and to evaluate the results
of prevention and treatment of these complications in patients of this category.

Materials and methods. Over a 3-year period (from 2020 to 2023) 73 patients with isolated moderate and severe TBI
(51 men and 22 women, mean age 61.0 + 13.0 years) were treated in the V.M. Buyanov City Clinical Hospital. Of these,
31 patients received only conservative therapy, and 42 patients underwent surgery (craniotomy with hematoma remov-
al, closed external hematoma drainage, and installation of intracranial pressure sensor). Ultrasound examination of the
lower limb veins was performed at patient admission, then every 7 days until discharge from the hospital. Pharmacolog-
ical prevention of VTE using low molecular weight heparin in non-surgical patients was started after 1-2 days if com-
puted tomography of the brain 24 h after admission showed no negative hematoma dynamics. Surgical patients were
prescribed preventive medications 24 h after surgery if computed tomography confirmed intracranial hemostasis.
Results. Venous thrombosis was detected in 22 (30.1 %) of 73 patients. PE complicated the underlying disease in
1 (1.4 %) case and was non-fatal. There was no fatal PE in the study group. An increase of the initial intracranial he-
matoma volume occurred in 3 (4.1 %) patients, in 2 (2.8 %) patients the recurrence of hemorrhage occurred before the
beginning of heparin administration, and in 1 (1.4 %) case against the background of therapeutic doses of anticoagu-
lants prescribed for venous thrombosis. In the majority of cases (82.0 %; 18 of 22 patients) thromboses were localized
in deep veins of the lower leg and were asymptomatic. Intrahospital mortality was 23.3 % (17 patients), all lethal
outcomes were due to the course of traumatic brain disease.

Conclusion. VTE is a frequent complication of TBI with intracranial hemorrhage. Regular ultrasound diagnostics makes
it possible to diagnose asymptomatic distal venous thrombosis in a timely manner and to prescribe therapeutic doses
of low molecular weight heparin in time which in turn allows to avoid fatal PE. Currently, there are no clear domestic
recommendations for the prevention and, most importantly, for the treatment of these complications in patients with
isolated moderate and severe TBI, which requires further active study of this problem.

Keywords: deep vein thrombosis, pulmonary embolism, venous thromboembolism, traumatic brain injury, intracranial
bleeding

For citation: Khripun A.I., Pryamikov A.D., Asratyan S.A. et al. Venous thromboembolism in patients with isolated
moderate to severe traumatic brain injury. Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(1):65—75. (In Russ.).
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BBEJIEHUWE

Heitpoxupyprudeckue 1 HEBpOJOTHIESCKIE TTALIMECHTEI
OCTaIOTCS KaTeropueil OONBHBIX ¢ BEICOKUM MJIM KpaifHe
BBICOKMM PHUCKOM BEHO3HBIX TPOMOO3MOOJIMICCKUX
ocnoxHaeHnit (BTD0), koTopele BKITIOYAIOT TPOMOO3 BEH
HIKHMX KOHEYHOCTEH M TPOMOO3MOOJIMIO JIESTOYHOM ap-
tepun (TBJIA) [1-4]. OcobeHHO 3TO KacaeTcs 3aboeBa-
HUU, TIPA KOTOPBIX UMEIOT MECTO IIePBUIHBIC ¥ BTOPUI-
HBIC BHYTPUYEPEITHBIC KPOBOM3IMSHUS: TeMOPPArnIeCKIIA
WHCYJIBT, KPOBOU3IUSHUS B OITYXOJIY TOJIOBHOTO U CIIMH-
HOTO MO3Ta, HIIeMWYECKIiT MHCYJIET C TeMOpparnIecKuM
nponutbiBaHueMm [5—7]. B cTpykrype 3aboneBaHMii, CO-
IIPOBOXIAIONINXCS BHYTPUUICPEITHBIMU KPOBOM3ITUSTHHUS -
MM, OTHO M3 3HAYMMBIX MECT 3aHMMAET YePEITHO-MO3TOBast
tpaBMa (UMT). [IpuBonsire K rpyooMy HEBpOJIOTHYE-
CKOMY Ae(pULINTY U IJIUTETbHON UMMOOMIN3ALMHU YIINObI
BeIlleCTBA TOJIOBHOTO MO3Ta, TpaBMaTHIECKHE CybapaxHO-

WIaJbHBIC KPOBOU3IMSIHUS, BHYTPUMO3TOBBIE, CYO-
¥ STIHIYypadbHBIE TeMaTOMBI IEeJIAl0T 3TO 3a00JieBaHUE
Cepbe3HOM 00IIEeMEeIULIMHCKON 1 XUPYPTUIeCcKoi mpooie-
Moii [2, 8, 9]. OcHOBHBIMM (haKTOpaMU TTaTOTeHE3a, BIIHSI-
FOIIMMU Ha BEICOKYIO YacToTy BTOO 11pun cpeaHeTsTKeIoi
u Tsokesnoit UMT, siBsTroTCs BRIpaskeHHBIN TBUTATEIbHBIIA
¥ 9yBCTBUTEJIBHBIN HePUINUT B HUKHUX KOHEYHOCTSX;
MOBpPEXIeHNEe TeMaTOoSHIeaInIecKoro dapbepa; akTH-
BaIlysl TPOMOOIIMTOB; HEOOXOOMMOCTD B TPEITaHALINH Ye-
pera; MHQEKIIMOHHBIC paHeBbIe/IOCIeOIIepalliOHHEBIC
OCJIOXKHEHMST; [UTUTEIbHASI MMMOOMIN3AIINS; CUCTEMHAST
BOCTIAJIMTEIbHAS PeaKIIns; 3a0ep:KKa MeIMKAMEHTO3HOM
MpOoPUIAKTAKHA BEHO3HBIX TPOMOO30B MJIM OTKAa3 OT Hee;
KaTeTepu3allds MaruCTPaIbHBIX BEH 1 psia apyrux [9—11].
[IpoTBOPEYNBBIMK OCTAIOTCSI MHEHHSI OTHOCUTETHHO
CPOKOB Ha3HAYCHWST aHTUKOATryJISTHTOB B Ka9eCTBe IMpodriaK-
ik BTOO y mammeHToB, TIepeHeCINX CPeTHETSDKEIYI0,/



Tskenryro YMT u onmeprpoBaHHBIX 1O ITOBOIY TPaBMAaTH-
yecKoit BHyTpmueperHoii rematoMbl (BUT). C ogHoii cTo-
POHBI, aKTUBHASI 1 arpecCHBHAsI, B TOM YHCIIC paHHSIS,
rermapuHoOIpoduiIakThKa (cM. pasmgen «O0cyXImeHme»)
MOXKET IIPUBECTH K 3HAUMMOMY YBSIMICHUIO 00beMa HC-
XOTHOW TeMaTOMBI IIPU PEHUIMBE KPOBOM3IMUSIHUS.
B To ke BpeMs 3amepkKa MeTMKaMEHTO3HOM IpoIak-
THKH WIN OTKAa3 OT Hee COMPOBOXIAIOTCS BHICOKUM PH-
ckoMm BTOO, Bkmiouag datansHbie TOJIA [3, 12—14].

B GosbIIMHCTBE paboT, MOCBSIIIEHHBIX 9TOMY BOIIPOCY,
JIeAIOTCS TIOTIBITKY BBISIBUTH OIITUMAIbHBIE CXeMBI U CPO-
KJ Ha3HaYeHUST MEANKAaMEHTO3HOM ITPOMIIAKTUKH, OIIe-
HUTH ee 3(PpPeKTUBHOCTL U OGe3omacHoOCTh [2, 4, 15]. O6
aKTyaJIbHOCTHU TTpobJieMbl mpodumakTuky BTOO npu BHY-
TPUUEPEITHBIX KPOBOMBIMSHUSIX PAa3IMIHON 3TUOJIOTUHI
JIOTTOJTHUTEIFHO CBUIIETEIBCTBYET TOT (DAKT, UTO HA CETOI-
HSIITHUHI JeHb UTSI 3TUX OCJIOXXHEHUM OTCYTCTBYIOT YETKHE
MpopUIaKTUIECKIE aJITOPUTMBI M1 COOTBETCTBYIOIIINE IO~
KYMEHTEHI, coiepKallie peKOMEHIAIINI BRICOKIX YPOBHEH
JTOKa3aTeJIbHOCTH.

B HacTosIIIeH CTaThe OLICHMBAIOTCS YaCTOTA PA3BUTHS
BTBO0, 6e30macHOCTb ¥ PUCKM aHTUKOATYJITHTHOM TIPO-
(UITaKTUKHA BEHO3HBIX TPOM0O030B 1 TOJIA y maumeHTOB
co cpemHeTsKenoi U Tskenoin YMT.

Ilean uccaenoBanusa — BEISIBUTH 9acTory BTOO mpm
M30JIMPOBAHHOM cpegHeTskeaon u Tskenoir YMT, oue-
HUTb Pe3yIbTaThl MIPOPUIAKTUKA 1 JICICHUS] YKa3aHHBIX
OCJIOXXHEHMH Y MallMeHTOB TaHHOMW KaTeTOPUH.

MATEPHAJIBI 1 METO/IbI

Jn3aitH uccaenoBaHMS: OTHOLICHTPOBOE KOTOPTHOE
PETPOCTICKTUBHOE.

B ocHOBY paboOTHI MOJIOXKEH aHAIU3 Pe3yJIBTaTOB M-
arHOCTUKU, TPOPUIAKTUKY U JiedeHUs BTDO y 73 manu-
€HTOB C U30JIMPOBAHHON cpeaHeTsLKemou 1 Tsokenoin YMT,
HaXOIMBIINUXCS Ha JiedeHNM B [opomcKoil KIIMHUYECKOM
oompamIle M. B.M. BystHosa JI3M c stHBapst 2020 o des-
panp 2023 .

Kputepnum BKIIIOUeHHMsI B MCCICIOBAHUE: HAIMIME
W30JIMPOBAHHOM cpemHeTsoKenol/Tsekemoirt YMT pazmmg-
HBIX JIOKAJIM3AIINA.

Kpurepun nckimrodeHus:

» Hanuyue Jierkoit YMT,
* HaJIU4YMe WHCYJIbTa (MIIEMHIEeCKOTO YUIM TeMOpparu-

YeCKOro);

* HaJIM4YWe OITyXOJIY IIEHTPAJTbHOI HEPBHOU CUCTEMEI;
* HaJIM4YWe YEeIFOCTHO-JINIICBOM TPAaBMBI,
* HaJM4YHe TSDKEJI0l CoOueTaHHOM TPaBMEL.

OCHOBHBIC XapaKTepUCTUKN YIACTHUKOB MCCIICIOBA-
HUS TIpeAcTaBieHbl B Tao. 1.

Cpenu cy0omypaJbHBIX TeMAaTOM IIPe00Iamaiy ITopaxe-
HUS B OCTpoii ctamuu (n = 35), pexe BCTpeUaINCh TeMa-
TOMBI B TogocTpoii (n = 8) u xpouunueckoii (n = 17) cra-
TTHASTX.

KoncepBaTuBHOMY JIeUeHUIO IMoaBepres 31 mamm-
€HT, OCTaJIbHBIM 42 TallieHTaM BBITTOJTHEHBI Pa3IndHbIC
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Tadauna 1. Xapakmepucmuku nayuenmoe ¢ uepenHo-mo32080i mpasmoil,
BKAIOUEHHDBIX 6 Uccaedosanue (n = 73)

Table 1. Characteristics of patients with traumatic brain injury included

in the study (n = 73)

IToka3zarenb 3HavyeHue

Mo, n (%):

Sex, n (%):
MYKCKOM
men
KEHCKUM
women

51(70)
22 (30)

Bospacr, net
Age, years 61,0 £13,0
ComnyTcTBylolIMe 3a00JIEBaHUS U IpYTUe
ocobeHHoCTH, 1 (%):
Concomitant diseases and other features, n (%):
TUIepTOHNYECKas 00JIe3Hb
hypertensive disease
HIIeMHuYecKasi 00JIe3Hb cepaia
coronary heart disease
MOCTUH(MAPKTHBIN KapANOCKIEPO3
postinfarction cardiosclerosis
HapyLIEHUs pUTMa CepALia
cardiac rhythm disorder
caxapHblii AuabeT
diabetes mellitus
XpPOHUYECKME 00JIE3HU MOYEK
chronic kidney diseases
XPOHMYECKHE OOCTPYKTUBHbIE
WJIN Hecrienupuieckre 3a00eBaHMST JTETKUX
chronic obstructive or non-specific
lung diseases
AJIKOTOJIBHOE OIbSIHEHUE WJIN CUMIITOMBI
XPOHUYECKOW aJIKOTOJIbHOM MHTOKCUKALIUU
MPU MOCTYIUIEHUU
alcohol intoxication or symptoms of chronic alcohol
intoxication at admission
MpUEM aHTUKOATYJISTHTOB J10 MTOCTYIUICHUS
anticoagulants administration prior
to admission

34 (46,6)
10 (13,7)
5(6,9)
8 (10,9)
13 (17,8)
9(12,3)
7(9,6)

29 (39,7)

2(2,7)

XapakTeprucTUKa YepermHO-MO3T0OBOM
TpaBMbl, 1 (%):
Characteristics of traumatic brain injury, # (%):
OTKpBITask
open
3aKpbITast
closed

6(8,2)
67 (91,8)

.HOKaJ'[I/IBaI_[I/IH U XapaKTCPpUCTUKU
BHYTpUYEPEITHOM reMaToMbl, 1 (%):
Localization and characteristics of intracranial
hematoma, n (%):

cynpaTeHTOpUalIbHasK

supratentorial

cyOTeHTOpUaIbHasT

subtentorial

cyomypanabHast

subdural

M30JIMpOBaHHas SIUAypaibHas®

isolated epidural*

MU30JIMPOBAHHOC Cy6aanHOI/I,£[aJ'H>HO€

KPOBOM3IUAHUE**

isolated subarachnoid hemorrhage**

BHYTPUMO3rOBas reMaToMa

intracerebral hematoma

BHYTPUXKETYTOYKOBOE KPOBOUSIUSHUE

intraventricular hemorrhage

72 (98,6)
1(1,4)
60 (82,2)
1(1,4)
12 (16,4)

11(23,3)
3(4,1)
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OkoHnuanue maoba. 1
End of table 1

IToka3areinb 3HaueHne

CpenHuii (MUHUMAaJIbHBIA — MAaKCUMAJIbHBII)
00beM BHYTPUUYEPETTHOM T€MaTOMBI, MJT

Mean (minimum — maximum) intracranial hematoma
volume, ml

40 (3—260)

V16 BeliecTBa roJI0BHOro Mo3ra, # (%)
. P o 50 (68,5)

Brain substance contusion, # (%)

Tlepenom KocTeit cBOIA U/ WIM OCHOBaHUS

yepena, 1 (%)

Fracture of the bones of the cranial vault and/or base

of the skull, 7 (%)

25 (34,2)

HeBpomornyeckuii ctaTyc Ipy MOCTYIUIEHUN
1o 1mKajge KomMbl [J1a3ro, 6amibt

Neurological status at admission according to Glasgow
Coma Scale, scores

12,7+2,3

*Y 4 nayuenmoe ocmpas 3nUOYpaANbHAS 2eMAMOMA COYEMAanacs
¢ cy60ypanvHoii (6ceeo 5 nayueHmoes ¢ SnUOYPANbHOU 2eMamo-
Moit); **y 40 nayuenmoe mpaemamuueckoe cybapaxmoudanbroe
KPOBOU3NUSHUE COUEMANOCh C OpYUMU BHYMPUYEPENHbIMU
eemamomamu (6ceeo 52 nauuenma c cyoapaxHouda bHbIM
KposouzausHuem).

*4 patients had acute epidural hematoma combined with subdural
hematoma (total of 5 patients with epidural hematoma); ** 40 patients
had traumatic subarachnoid hemorrhage combined with other intra-
cranial hematomas (total of 52 patients with subarachnoid hemorrhage).

onepaTuBHbIe mocooust. [Ipu ocTpoit mim mogocTpoii cyo-
IypaIbHOM TeMaTOMe BBITIOTHSUIA TEKOMITPECCUBHYIO WITH
KOCTHO-TIACTUYECKYIO TperaHaluio ¢ ynajseHuem BUT
C YCTaHOBKOI WM 6e3 YCTAaHOBKHM JaTYNKa BHYTpUIEPEII-
HOTO JaBjIeHUs (1 = 22); TallMEHTaM C XpOHMYECKOM Cy0-
IypaJTbHOM TeMaTOMOI OCYIIECTBIISUIM €€ 3aKphITOe Ha-
pyxHoe apeHupoBanue (n = 19). B 1 cimydyae BBITTOTHEHA
TOJIBKO YCTAaHOBKA JAaTYMKA BHYTPUUICPEITHOTO JABICHMUSI.

B rpymire onepaTMBHOTO JIEYSHMST METMKAMEHTO3HYIO
npodpunaktuky BTDO HaunHamm cirycts 24 4, T.e. Ha 2-€ CyT-
KU MOCJ€ OMepaluu, €CIu MO JAHHBIM KOMIBIOTEPHOMN
toMorpacduu (KT) ObUT IOCTUTHYT afeKBaTHBIM reMOoCTa3
B 30HE OIIepaIIUH.

B rpy1ie KoHcepBaTUBHOM Tepanmuy MpodrIakTude-
CKHMe M03bI HU3KOMOJIeKy sspHoro renapuia (HMTI') cra-
pajmch Ha3HAYaTh MAaKCHUMaJIbHO paHO: OT 2 A0 3 CYT OT
MOMeHTa rocruTaan3anuu mociae KT-KoHTpostst, BBITION-
HEHHOTO 4epe3 24 4 1mociie MOCTYIICHHS. BoIbIIMHCTBO
OOJIBHBIX HAUMHAJIM TTOJIy9aTh TeapuHOIPODMIAKTUKY
Ha 2-¢ CyTKM OT MOMEHTA ITOCTYIUICHMS B OTACJICHHE Hei-
popeaHMMaInn. 3aaep:kKa paHHETO Ha3HAYCHMS TeITapy-
Ha (Ha 3-M CYTKHU OT TOCITMTAIN3AIIN) Y TTAIIMEHTOB 3TOM
IPYIIIBI ObIJIa 00YCIOBIeHA HECKOJIBKUMU (PaKTOpaMU:
KPU30BBIM T€UYCHNEM apTepUATbHON TUTICPTCH3NU U M3-
MEHEHUSIMU KOaryJIOTpaMMBbl B CTOPOHY TMITOKOATYJISITNM.

IIpenapatet HMI nis MegukaMeHTO3HOM mpoduiak-
ik BTOO npuMeHsTA B 1O3UPOBKAX, pEKOMEHIYEMBIX
nmpou3BonuTeneM. HazHauanu mubo HampoImapuH Kalb-
s, JIMOO MapHamapuH HaTpus. HampomapuH KambIiyds

BBommIcs B 1o3¢ 0,4 M1 1 pa3 B CYyTKM MAlIMEHTaM C Mac-
coit Tena <70 kr mau 0,6 Ma 1 pa3 B CyTKU ManeHTaMm
¢ Mmaccoit Tena >70 kr. [lapHamapuH HaTpUs BBOIMIICS
B 1o3e 0,3 mi 1 pa3 B cyTKu.

ViprpasBykoBoe ucciaenoBanue (Y3U) moBepxHOCT-
HBIX M IIYOOKWX BeH HIDKHUX KOHEYHOCTEH ITPOBOIMIIN
MIPH TTOCTYTUICHUH BCeM TTAlIMeHTaM, 3aTeM €TO ITOBTOPSIIN
Kaxable 7 cyT. B ciydae onepaliuu Jito6oro oonema (Tpe-
MaHaIKs, 3aKPBITOe HAPYKHOE IPEHNPOBaHNE, YCTAHOBKA
IaTYMKa BHYTpUUYEPEITHOTo maBieHusI) Y3U moBTOpsuin
B 1-e cyTKM mocje onepauuu, 3aTeM — Kaxable 7 CyT 10
MOMEHTA BBIITMCKU U3 cTalroHapa. [1pu yxymaimeHnu co-
CTOSTHUS TTallMeHTa U Tomo3peHnu Ha TOJIA (cHmXeHue
carypalli, BOSHNKHOBCHNE WM HapacTaHWE SIBICHUIA
CepIeYHO-COCYIMCTON U IBIXaTeIbBHOM HEAOCTATOYHOCTH )
BBIIIOJTHSUIN 3XoKapauorpaduto n KT-aHTHoIyIbMOHO-
rpaduio.

MeTon mexaHndeckoit mpodprmakTuk BTOO B Buge
HCIIOJIb30BAaHMS KOMIIPECCHOHHBIX UYJIOK C TpaTyrpOBaH-
HOI KOMIIpeCCUel MpUMEHSJICS ¥ BceX 73 MallmeHTOB
cYMT.

Pa3Butne BeHO3HOTO TPOMOO03a TUKTOBAJIO HEOOXOIM -
MOCTh Ha3HAYEHMS JIeYeOHBIX 103 renapuHa. [1pu BBISIB-
JICHNY BEHO3HOTO TpOoM003a Ha 1-¢ CyTKM ITOCIIe OITepaIiin
WIN TIepel 3KCTPEHHBIM BMEIIATeIbCTBOM (TpeITaHaIIMsT
C yoajeHHeM TeMaTOMBI), T. €. KOTIa Ha3HAYUTD aIeKBaT-
HBIC JIeYeOHBIE O3Bl TellaprHa OBLJIO HEBO3MOXKHO (UTO
CITYXUT aOCOTIOTHBIM ITOKa3aHNUEM K XUPYPIUIECKOI ITpo-
¢unaktrke TDJIA), BBICTAaBISINCH TOKA3aHUS K UMIUIAH-
Talny KaBa-Quibrpa.

OCHOBHBIMU M3y4YeHHBIMM HAMU KOHEUYHBIMU COOBI-
THSIMU OBUIM TIpOTpecCUpoBaHMe (PELUUANB) BHYTpUUC-
pPEMHOT0 KPOBOM3IUSIHUS, BEHO3HBIN Tpom0603, TOJIA
(daranpHasa n HedaTanbHasI) M BHYTPUTOCIIUTAIBHAS JIie-
TaJIbHOCTb.

CTaTUCTIYIECKYIO 00pabOTKY KIMHUYECKOTO MaTepH-
aJia BBITIOJTHSUIM C MCIIOJIb30BaHUEM IIPOTPaMMHOTO 00ec-
neyeHus Statistica 12.0 mrs Windows (StatSoft Inc.,
CIIA). AHanm3 HOPMAaJIBHOCTH pacIIpeneIeHUs] TaHHbBIX
TIPOBOIMIIN C TIOMOIIBIO TecToB KomvoropoBa—CMupHO-
Ba u llanupo—Yunka. [ns1 cpaBHeHUS] HEMPEPbIBHBIX
MepeMeHHBIX, UMEIOIINX HOPMaJbHOE paclpeacyieHue,
npuMeHsUn t-kKputepuit CThIOIEHTA IJIsI He3aBUCUMBIX
BBIOOPOK; IJISI TIEPEMEHHBIX, HE TTOMUYMHSIIOIINXCS 3aKOHY
HOpMaJIbHOTO pacmpeneneHust, — U-Kputepuit MaHHa—
Yurau. HoMuHabHBIE TaHHBIC CPaBHUBAIM C UCIIOJIB30-
BaHUeM y2-kputepus [lupcoHa. Paznuuust onpenensiu
Kak ctatucTrdecky 3Haummble 1ipu p <0,05. [MomydeHHBIC
pe3yJIBTaThl AHAJTU3UPOBAIN COTJIACHO OCHOBHBIM MPUH-
IIUITaM J0Ka3aTeIbHON MEeIUITHEI.

PE3VJIBI'ATHBI

Tpom003 rny0oKMX BeH HUXXKHUX KOHEUHOCTE pa3-
Buicsty 22 (30,1 %) u3 73 naumenTtoB ¢ YMT. [1o gaHHBIM
CeKIIMOHHBIX MaTepranoB TOJIA Kak HemocpeacTBEH-
Has TpUIMHA CMEPTH, T.¢. paTanpHasi, He BBHIIBICHA



HU B omHOM cirydae. OCHOBHOM PUIMHON CMEPTH Y 3TUX
MMAIeHTOB SIBUJIOCH TEUCHUE TPaBMAaTHMIECKOM O0JIe3HU
rojiopHoro mo3ra. [IpmwxkusnenHo TOJIA nnarHocTUpoBa-
HaB 1 (1,4 %) cinydae u ObUIa He(aTaaIbHOIM.

HaubGonee yacto BeHO3HbIN TPOMOO3 UMEJT OKKITIO3UB-
HBII ¥ TUCTAIBHBIN XapaKTep, JTOKAIN3YSICh B TITyOOKMX
BeHax royieHu (81,8 %; 18 u3 22 malueHTOB), pexe —
MpOKCUMaIbHbIN xapakrep (18,2 %; 4 n3 22 naluueHTOoB).
KommdecTBo manmeHToB, ¥ KOTOPHIX BEHO3HBIN TPOMOO03
OBIJT BBISABJICH IO Hadvaja TemapUHOIPOPMIAKTUKA
(pu noctyruienun), coctaBuiio 8 (10,9 %). B ocTanbHbIX
14 (19,2 %) cnyuyasix TpoM0O03 IJIyOOKMX BEH pa3sBUJICS
ITOCJIe oTepalny JIN00 B 00jiee TMTO3IHNE CPOKH TP KOH-
cepBaTuBHOM JieueHuun YMT.

ITo cpokam popMHIpoBaHMST BEHO3HOTO TPOMO03a pac-
IpenesieHre ObUIO CASAYIONINM: B OOIBIIMHCTBE ClTyda-
eB (59,1 %; 13 u3 22 nmauueHTOB) TPOMOO3 pa3BUBAJICS
B 1-10 Heaemo rocruTaiu3anuu, pexe Ha 2-it (27,3 %,
6 601bHBIX) U 3-11 Henmensx (13,6 %; 3 manueHTa) OT MO-
MEHTa OCTYILICHMUSI.

VYBenuuenne oobema rcxomHoit BUI (permmns Kpo-
BOM3JIUSHUS) AUarHOCTUPOBaHO y 3 (4,1 %) OOJIbHBIX:
B 2 cyYasix pelMINB IIPOM3OIIe]T 10 Hadajga rerapuHo-
popWIIaKTUKU U B 1 cydae — Ha (poHe JieueOHbIX 103 HMT,
Ha3HAYCHHBIX IT0 TTOBOAY BEHO3HOI'O TpOMOO03a.

00611125 BHYTPUTOCITMTAIbHAS JICTAIBHOCTb COCTABH -
na 23,3 % (17 u3 73 nauueHToB). B rpymme onepaTuBHOro
nedeHust ymepiu 11 (26,2 %) u3 42 60/bHbIX. JIeTalbHOCTD
Cpen IMaIMeHTOB, IIPOJICUeHHBIX KOHCEPBAaTUBHO, COCTA-
Buna 19,4 % (6 u3 31 mauueHTa).

B Tabx. 2 u 3 npeacTasieHsl faHHbBIE 0 YacTote BTHO,
pelmIrBa BHYTPHUYESPEITHOTO KPOBOMBIIMSHIS 1 TTOKA3aTEIN
neranbHOCTU pr UMT B pa3HBIX KITMHUYECKMX IPYyIIax.

Kak BumHO 13 TabJ1. 3, MaKCHMMaJIbHASI 9aCTOTa BEHO3-
HBIX TPOMOO30B 1 HAMOOJIBIIINE TTOKA3aTEe N JIETATbHOCTH
OTMEYEHEHI Y MAlIMEHTOB C OCTPOIl CyOMIypaIbHOM reMaTo-
Mmoii (OCITI): 44,4 u 38,9 % coorBeTcTBeHHO. Kpome TO-
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ro, BCe peIUINBBEI BHYTPUUICPEITHOTO KPOBOUITUSHHUS
(8,3 %; 3 u3 36 GONBHBIX) TAaKXKE WUMEU MECTO B 3TOM
noarpymme manueHToB. CiaeayeT, OMHAKO, yKa3aTh, YTO
2 13 3 pelUaIUBOB KPOBOM3IUSHMS Pa3BUINCH 10 Ha3HA-
YeHUsI NpoPUIAKTUYECKUX N03 renapuHa. B 1 cioyuae
PELNINB KPOBOMBIUSIHUS IIPOU3O0IIET B ITOCICOTepalii-
OHHOM Tieproe (MalleHTy BBITOTHEHA KOCTHO-TIIACTH-
yeckasl TpenaHamus ¢ ynageHuem OCI). Tpom6o3 cy-
palbHBIX BeH KOHTpaJaTepaIbHOM KOHEYHOCTH OBLI
BBISIBJICH CITyCTSI 24 9 TTOCIIE OTIepallii; Ha3HAYeHBI Jieueo-
Hble 10361 HMI Ha 2-e mocieoriepalliOHHBIE CYTKMH.
Ha 21-e cyTku mocie XupyprudeckKoro BMeIIaTeIbCTBa
00JIBHOIT OTICPHPOBAH ITOBTOPHO IT0 TTIOBOMY OCTPOi SITH-
IypaJbHOI TeMaTOMEBI TOJIOBHOTO MO3ra. TakuM o0pa3omM,
00111as1 9aCTOTa TTIOBTOPHBIX KPOBOM3IMSHUI Ha (POHE BBE-
neHus renapuHa coctaBuia 1,4 % (1 u3 73 maimeHTOB).
Cpoxu rociutaiauzauyu ipu YMT n BTDO 3naunmo
TIPEBBIIIATN TAKOBBIE TIPY OTCYTCTBUY BEHO3HOT'O TpOM003a
u TOJIA: 31 £ 14,2 cyr ipotus 20,3 = 6,7 cyt (p = 0,14).
HeobxoanmocTh B UMILTaHTAIINKM KaBa-(IJIETPa BO3-
Hukiaay 2 (2,7 %) nmalueHTOB: B OMHOM cliyyae TpoM003
IyOOKMX BEeH HIDKHEH KOHEUYHOCTH IMArHOCTUPOBAH Ha
1-e cytku mocte Tperadanyy u ynaiaenuss OCIHI, y npyro-
ro maumeHTa (GIOTHPYIOIINI MTPOKCUMAIbHBI TPOMOO3
BBISIBJICH TIepe]T SKCTPEHHOM TpeTTaHaIel TaKKe 10 TTOBOITY
OCIT 6onbiioro oobema. B obounx ciydasgx He ObIJIO BO3-
MOXXHOCTY HA3HAYUTH JICUeOHBIC JO3BI TelaprHa, 9TO U IT0-
CITy>KMJIO TIOKa3aHWeM K MMITIaHTALINY KaBa-(IbTpa.

OBCYXKIEHUE

B HacTos1ee BpeMsT IMeeTCS JOCTATOYHO OOJIBbIIIOE
KOJIMYECTBO BHITIOJTHEHHBIX 3apYOEKHBIMY YICHBIMU padoT,
nocBAEeHHBIX MpodunakTuke BTOO y manmentos ¢ YMT:
MPOCTIEKTUBHBIC M PETPOCIIEKTUBHBIC, OMHOIICHTPOBBIC
¥ MHOTOILICHTPOBEIC MCCIICIOBAHNS, PAHIOMU3UPOBAHHBIC
KIMHUYECKNE UCTIBITAHNST, 0030PhI, MeTaaHAJIM3HI 1 HALIMO-
HaJIbHBIE KIIMHWYECKNE peKoMeHmaumu [4, 16—18].

Taomua 2. Yacmoma eero3Hbix mp0M603M50/lu‘1€CKMX OCAOICHEHUI U N1eMAanNbHOCMb 8 epynnax onepamuenoco U KOHcepeamueHo2zo 1e4erus, n (%)

Table 2. Frequency of venous thromboembolic complications and mortality in the groups of operative and conservative treatment, n (%)
ITapametp Onepartusnoe Jeyenune (n =42) KoncepBarusnoe Jeyenue (n = 31) »

OclioXHeHue:

Complication:
BEHO3HBII TPOMOO03 12 (28,6) 10 (32,6) 0,73
venous thrombosis
HedaTanpHas TOJIA 0(0) 1(2,4) 0,39
non-fatal PE
darampHas TOJIA 0 (0) 0 (0) 1,00
fatal PE
peLINB BHYTPUIECPEITHOTO KPOBOM3TUSHUS 3(7,1) 0 (0) 0,13
intracranial hemorrhage recurrence

OO611as1 JIeTaTbHOCTh 11(26,2) 6 (19,4) 0,49

Total lethality

Ilpumeuanue. 30eco u 6 maba. 3: TAJIA — mpom603m601US N€204HOU apmepull.

Note. Here and in table 3: PE — pulmonary embolism.
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Tadmuua 3. Yacmoma eeno3HbIX mpOMﬁO.‘)MéOﬂH’leCKIlX 0CAO0JCHEHUI U 1emanbHOCMb 8 3A8UCUMOCIU OM 8U0A mpaemamu4ecKkoco 6Hympu4epenHoco

kposousnusnus, n (%)

Table 3. Frequency of venous thromboembolic complications and mortality depending on the type of traumatic intracranial hemorrhage, n (%)

Ocrpas cyonypaashas Ilomoctpas cyomypaiabHas

ITapamerp remaroma (n = 36)
OcroxHeHue:
Complication:
BEHO3HBII TPOMOO3 16 (44,4)
venous thrombosis
HedaTanbHas TOJIA 0(0)
non-fatal PE
daranbHas TOJIA 0(0)
fatal PE
peLUINB BHYTPUYEPEITHOTO 0 (0)
KPOBOM3IUSIHUS
intracranial hemorrhage recurrence
OO011as1 JIeTaTbHOCTh 14 (38,9)

Total lethality

B 10 ke BpeMs HEMHOTOYMCIICHHOCTh OTEYECTBEHHBIX
HCCIIeIOBAHUIA 1 YeTKUX peKOMEHIATEeIbHBIX TOKYMEHTOB
10 IpOPMIIaKTHKE, a TJTABHOE — 10 JICUCHUIO STHX OCIIOXK-
HEHMI1 CBUIIETEIBCTBYET O BAXKHOCTH OCBEIIICHMSI TTPOOJICMBI
npodpunaktuku BTDO y HelipoxupypruieckKux maneH-
TOB, B TOM YHCJIE C BHYTPHUYCPEITHBIMU KPOBOMBIUSTHUSIMI.
B cBs131 ¢ 3TUM MBI XOTEJIH TIPOIEMOHCTPUPOBATE PE3YJIb-
TaThl npodmiakTnku BTOO y malmeHToB co cpeaHeTsIKe -
snoi u tsxkenoir YMT, a Takke 4acTOTy BO3HMKHOBEHUS
STHUX OCJIOXKHEHMI B paMKax 1 crarmoHapa.

Puck pazsutusg BTDO Hanbonee BHICOK y MALIMEHTOB
HEBPOJIOTUIECKOTO 1 HEUPOXUPYPIrUIECKOTO TIPODPUICii.
Yare Bcero BeHO3HBIe TPoMO03bI 1 TOJIA pa3BuBatoTcs
y OOJIBHBIX CO CITMHAIBHOM TPaBMOiT M TeMOPparndecKuM
WHCYJIBTOM (THIIEPTCH3MBHASI TeMaToMa, HeTpaBMaTHIe-
CKoe cybapaxHOMIAIBPHOE KPOBOMBIUSIHIE M3-3a pa3pbiBa
apTepuaIbHONM aHEBPU3MBI WJIN apTePUOBEHO3HOM Malb-
dbopmauun) [6, 19, 20]. Kpome TOro, BEposSITHOCTh pa3BUTHS
KJIMHWYECKN 3HaYMMbIX BTDO, B ToM uncie daTalbHBIX
TBOJIA, odueHb BBICOKA MPU CPETHETSIKENION U TKeIOoM
YMT (puck atux ocnoxHenuii npu YMT B 2,6 pa3a BbI-
1Ie, YeM Ipu Ipyrux 3aboneBanusix) [14]. Otmmune YMT
OT He CBSI3aHHBIX C HEll BHYTPHUYEPEITHBIX KPOBOM3IMSHUH
3aKJTIOYACTCS B TOM, YTO cama TpaBMa SIBJISIETCS (haKTOpOM
pucka pazsutiug BTODO, u, noMmuMo 3T0T0, 00pasoBaHune
BHYTPUYEPEITHON MJIN BHYTPUMO3TOBOM TeMaTOMBI, YIIIH-
OBI BelllecTBa TOJIOBHOTO MO3Ta, IepeIOMBI KOCTEH CBOIa
WV OCHOBaHMS Yyepera CYIIIECTBEHHO YTSDKEIISIIOT TeUCHHE
TPpaBMaTHIECKOTO MOBPEXICHWS MO3Ta W ITOBBIIIAIOT
BEPOSITHOCTh BO3HMKHOBEHMS BEHO3HBIX TPOMOO30B
u TOJIA [11, 14].

ITo manHBIM TUTEpaTYpHI, Yactrota BTOO y nanmeHToB
¢ UMT kone6nercs ot 1,5 10 40 %, a yBenuueHue oGbeMa
BHYTPUYEPEITHOTO KPOBOMBIUSHISA Ha (hOHE TTpodmIak-
TUKU aHTUKOATYJISIHTAMU UMeeT MecTo B 3—16 % ciiyyaeB
[2,4,9, 12, 14, 21-23]. OnHaKO U TIpA OTCYTCTBUU MM -

X%ommecxaﬂ CybapaxHongaibHOEe
Ca cyoaypaabHas KPOBOM3JIHSIHHE
revaroMa (n=8)  evaroma (n = 16) (n=12)
1(12,5) 3 (18,8) 2 (16,7)
0 (0) 0(0) 1(8,3)
0 (0) 0 (0) 0(0)
0 (0) 0 (0) 0(0)
1(12,5) 1(6,3) 1(8,3)

KaMEHTO3HOU MPOMIIAKTUKN CIIOHTAHHOE YBEJIMYCHUE
reMaToMbl MOXET IpoucxoauTh B 30 % ciydaeB B Te4eHUE
MEPBBIX 24 4 OT MOMEHTA TPaBMHEI [24].

3HauunTeIbHAasI BApHaOeTbHOCTh YaCTOTHI BEISIBIICHHBIX
BEHO3HBIX TPOMOO30B I10 JaHHBIM JIMTePaTyPhl BO MHOTOM
00yCIIOBJIeHA HECUCTEMAaTUIECKIM BBITTIOJTHEHUEM MHCTPY-
MEHTAJIbHBIX MPOUeAyp I auarHocTuku BTDO. bonb-
IIMHCTBO aBTOPOB MPOBOAIT Y3 BeH HIDKHUX KOHEYHO-
CTeil JWINp TIPU CUMIITOMaX BEHO3HOTO TpoM0Oo3a
n/vm TOJIA 1160 TOIBKO IIPH IMOCTYIUICHUH MallueHTa,
Jajee Takke OpUEHTUPYSICh UCKITIOUNTENIFHO Ha KIIMHU-
yecKylo cuMmnToMatuky [15, 18, 25]. Kimauueckue xe
nposiBieHnst BTOO yka3sIBaloT Ha TO, YTO TMATHOCTUPY-
eTCS yXe IIPOKCUMAaTbHBIN BEHO3HBIM TPOMOO3 B OeIpeH-
HO-TIOAB3IOIIHOM CETMEHTEe M/WIN KIMHUYISCKN 3HAUM -
mast TDJIA. Hamu moka3aHo, 4To B OOJIBITMHCTBE CIyJYaeB
(81,8 %, 18 manueHTOB) TPOMOO3 MMEJ aCUMIITOMHOE
TeYeHME 1 TUCTATbHBIN XapakTep (TJIy0oKue BeHBI TOJIe-
HU), OyIy4YH BEISIBJICH KaK HAXOIKa IIpy odepeaHoM Y3 .

Tak HaszbIBaeMmasi paHHSSI TelmapuHOIIPOMUIAKTIKA
MPOAEMOHCTPUPOBAJIa COMOCTAaBUMEBIE 0€30IMacHOCTH
¥ 3 GEKTUBHOCTD IO CPaBHEHUIO ¢ 00JIee TTO3THUMU Pe-
KMaM# Ha3HAYeHUST aHTUKOATy/ISTHTOB. OMHAKO CPOKH €e
Ha3HAYeHMST 3HAYMTEIIFHO BapbUPYIOT — OT 24 9 110 3 CyT,
TMOCKOJIBKY €IMHOTO MHEHMSI ITO 3TOMY BOIIPOCY B HACTO-
siee Bpemst Her [4, 12, 18, 24, 26, 27]. Kpome Toro, B J1u-
tepatype HMI' ykaswiBaeTcsl Kak Jydlluii mperapar
1151 ipodmnakTuk BTDO B cpaBHEHUM ¢ HE(DPAKIIMOHU -
poBaHHBIM TermapuHoM [11, 28, 29].

00 3(pHeKTUBHOCTH paHHEN TemapuHOITPODUIAKTUKYA
CBUIIETEJILCTBYIOT M MCCIICIOBAHUS TOCIETHNX JIeT. Tax,
L. Rivas u coaBt. (2022) cpaBHIIN 2 cXeMbl Ha3HAYCHUS
HU3KOMOJIEKYJISIPHOTO M He(DpaKIIMOHNPOBAHHOTO TeITapy-
Hay 264 nmauuentoB ¢ YMT: panHIo10 (10 24 4) 1 MO3IHIOI0
(tmocnie 24 9). JIoCTOBEpHBIX pa3IMINiA IO YaCTOTE PV -
BOB KPOBOM3IUSAHMM, pa3BuTist BTOO 1 HeoObXxonuMocT



BBITIOJTHEHIST KPAHUMOTOMUMH TTOJTY4eHO He OBbIII0. ABTODEHI Jie-
JIAIOT BBIBOJ, YTO PAHHSIS IMPOMPIIIAKTIKA aHTUKOATYJITHTAMH
He TIpUBOAMT K rporpeccupoBanuio BUI u HeoOxoamumMocTu
HEHpOXUPYPTrUIECKOTO BMEIIATEIbLCTBA, OMHAKO JIMIIb
IPH YCIIOBUY OTCYTCTBHSI HAPACTAHMSI TeMAaTOMBI 10 JaHHBIM
KT roioBHOTro M03ra, BEIIIOTHEHHO# Yepe3 7 9 ITOCIe TPaBMBI
[4]. A. Taylor 1 coaBr. (2022), mpruMeHsIst SHOKCAITapHH HATPYST
y 66 maumenToB ¢ YMT, saperncrpupoBaim yeemmuernve BUT
¢ nocneaymoleii onepauueii y 2 (3 %) nalueHToB, a BEHO3-
HBIi TPOMOO03 auarHoctuposaiu b B 1 (1,5 %) ciyyae [11].
B mpyrux mccimenoBaHUsIX, TTOCBSIIEHHBIX 3TOM TIPOOIIeMe,
TaKKe He OOHAPY>KEHO ITOBBIIIEHHOTO PHCKA ITOBTOPHBIX BHY-
TPUUYEPEITHBIX TEMOPPArMIeCKIX OCJIOKHEHUI TIpY paHHEH
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rermapuHoIpodmiakTike. [Ipr 3ToM MHOTHIE aBTOPHI YKa3bI-
BalOT Ha HEOOXOIMMOCTh TIPHUCTATBHOIO M3yYeHMS TAKTUKI
paHHero Ha3Ha4YeHM rermapuHa [12, 24].

OnmcaHbI He3aBUCUMBIE TpeauKkTopsl BTOO y mamm-
eHToB ¢ YMT: BBICOKMI1 ypOBEHb TPOMOOLIMTOB, TUIIEPKO-
aryJISIINsI, BRICOKWM MHAEKC MAaCCHI Teja, MOXWMION BO3-
pact, Tskenast YMT, kaTeTepusaliysi MarucTpaibHbIX BEH
u psn npyrux [23, 30]. B auteparype nmpuBOISTCS TaKkKe
Takue (haKTOpbl, KaK YPOBHU MHCYJWHA W BUTamMuHa D
B KpOBH, OKa3bIBAIOIIME HEIMOCPEACTBEHHOE BIIMSIHUE
Ha pazsutue BTOO npu UMT [21, 31].

[IIupokoe mpuMeHeHE aHTUKOATYJISTHTOB B JIede-
HUM HapyIIeHWI pUTMa cepama, OCOOCHHO Yy MallieHTOB

KoHcepBaTBHOE neyeHne NaLMeHTOB C YepernHO-MO3roBol TPaBMOW, OC/IOXHEHHON BHYTPUYepEernHbIM KpOBOO3NNAHNEM /
Conservative treatment of patients with tramatic brain injury complicated by intracranial hemorrhage

v

Y3 BEH HNXHNX KOHEYUHOCTeN B NepBble 24 4 OT MOMeHTa NocTynneHuns /
Ultrasound of the lower limb veins in the first 24 h after admission

v

OTcyTcTBME BEHO3HOIO TpoMb03a Npu nocTynaeHun /
Absence of venous thrombosis at admission

v

v

Hanunumne BeHo3Horo Tpom603a npu noctyrnneHun /
Presence of venous thrombosis at admission

v

KT-KOHTpONb ronoBHOro Mo3ra Yepes 24 4 OT MOMeHTa
noctynnenus / CT control of the brain 24 h after admission

BeHO3HbIn Tpom603

C nporpeccmpoBaHnem / |«

* Venous thrombosis with
progression

KT-koHTponb ronoBHoro mo3sra u Y31 seH
yepes 24 4 oT MomeHTa noctynnenua / CT control
of the brain and ultrasound of the veins 24 h
after admission

BHyTpuuepenHom remoctas AOCTUTHYT /

Intracranial hemostasis achieved \

y

v

BHyTpunuepenHoi remocTtas AOCTUMHYT, BEHO3HbIN

Tpomb603 6e3 nporpeccupoBanus / Intracranial
* PelueHue Bonpoca P . porp P S

6 XUDYDIIECKOM hemostasis achieved, venous thrombosis without

Ha3HaueHune npodunakTnueckmx o3 renapuHa pyp progression
. npodunaktke BT30 /
Ha 2-e CYyTKM OT MOMEHTa KpoBOW3NuAHWA / Prescription o .
) : Decision on surgical

of preventive doses of heparin on day 2 after hemorrhage )

prevention of VTE

MpodrnakTnyecknin «renapuHOBbIN MOCT»: Ha3HaYeHne

v

Y3W-KOHTPOMb HUXKHVX KOHEUHOCTEN Kaxable
7 ¢yt / Ultrasound of the lower limbs every 7 days

v v

Pa3BuTre BeHO3HOrO TPOM603a /
Development of venous thrombosis

v

HeT BeHO3HOrO TPOM603a /
Absence of venous thrombosis

Ha3HaueHue neyebHbIx 403 renapuHa /
Prescriprion of treatment doses of heparin

Y Y

Y3W-KOHTPOSb HUMKHUX KOHEYHOCTEN Kaxkable 7 cyT /

npodunakTU4eCcKnx Jo3 renapuHa Ha 2-e CyTKn
OT MOMeHTa KpoBousnuanua / Preventive heparin-
bridging: prescription of preventive doses of heparin
on day 2 after hemorrhage

Y

KT-KoHTponb ronosHoro mosra v Y3W-KoHTponb BeH yepe3 24 4
OT MOMEHTa Ha3HauyeHus NpoduNakTUYeCcKrx 4o3 renapuHa /
CT control of the brain and ultrasound control of the veins 24 after
prescription of preventive doses of heparin

v

ByHTpuuepenHoi remocTas coxpaHsaeTcs,
OTCYTCTBYeT NPOrpeccupoBaHmne BEHO3HOro
Tpom603a / Intracranial hemostasis persists, no
progression of venous thrombosis

v

Ultrasound of the lower limbs every 7 days

<—| Ha3HaueHwne neuebHbIx 403 renapuHa / Prescriprion of treatment doses of heparin

Puc. 1. Areopumm npogusaxmuxu u mepanuu 8eHO3HbIX MPOMOOIMOOAUHECKUX OCAONUCHEHULL Y NAUUEHMOB C YePEeNHO-MO0320801 MPAMOIl NPU KOHCep8a-
mueHom aeuenuu. Y3U — yavmpazeykoeoe uccaedosanue; BTI0 — eenosznvie mpomboamborueckue ocroxnchenus; KT — komnsromepHas momoepagus

Fig. 1. Algorithm of prevention and therapy of venous thromboembolic complications in patients with trauma brain injury under conservative treatment. VTE —

venous thromboembolism; CT — computed tomography
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OnepaTnBHOE NneyeHne NaLneHToB C YepPenHO-MO3roBOI TPaBMOW, OCIOXKHEHHOW BHYTpUYepenHbIM KPOBOO3ANAHNEM /
Surgical treatment of patients with tramatic brain injury complicated by intracranial hemorrhage

¥Y3W BeH HKHUX KOHEYHOCTel B NepBble 24 4 OT MOMeHTa NoCTynneHus /
Ultrasound of the lower limb veins in the first 24 h after admission

v

OTcyTCTBME BEHO3HOrO TPOM603a Npu NocTynneHnm /
Absence of venous thrombosis at admission

v

OnepaTtueHoe neuenue / Surgical treatment

v

KT-KOHTpOb ronosHOro mosra v Y31 seH yepes 24 4 nocne
onepauwum / CT control of the brain and ultrasound
of the veins 24 h after surgery

v

ByHTpuuepenHoi remocTtas AOCTUTHYT, AaHHbIX O HANNYNM BEHO3HOTO
Tpomb6o3a He nonyyeHo / Intracranial hemostasis achieved, no data
on the presence of venous thrombosis

v

HazHaueHne npodunakTnyeckux fo3 rernaprHa Ha 2-e CyTku
OT MOMEHTa TPaBMbl 1 KpoBousnuaHusa / Prescription of preventive
doses of heparin on day 2 after injury and hemorrhage

!

Y3U-KOHTPOSIb HUXKHUX KOHEYHOCTEN Kaxable
7 cyt/ Ultrasound of the lower limbs every 7 days

v v

HeT BeHO3HOrO TPOM6O3a /
Absence of venous thrombosis

Pa3BuTre BeHo3HOro Tpombo3a /
Development of venous thrombosis

v

v

Hannune BeHo3HOro Tpom603a Npy noctynneHnmn /
Presence of venous thrombosis at admission

v

Xupypruyeckan npodunaktnka TIJ1A: ycTaHOBKa KaBa-
dunbtpa / Surgical prevention of PE: installation of cava filter

v

OnepaTtuBHoe neveHwne / Surgical treatment

v

KT-KoHTponb ronosHoro mo3sra n Y3W seH yepes 24 4 nocne onepaunn /
CT control of the brain and ultrasound of the veins 24 h after surgery

v

BHyTpuruepenHoi remocTas AOCTUTHYT, BEHO3HbIN TPOM603
6e3 nporpeccupoanua / Inracranial hemostasis achieved, venous
thrombosis without progression

HasHaueHve neyebHbIX f03 renapuHa /
Prescriprion of treatment doses of heparin

\ \

v

MpodurnakTMYecKnin «<renapruHOBbIN MOCT»: Ha3HaYeHne
NpodUNaKTNUECKNX A03 renapuHa Ha 2-e CyTKN OT MOMeHTa
KpoBomsnuaHua / Preventive heparin-bridging: prescription
of preventive doses of heparin on day 2 after hemorrhage

v

KT-KOHTPOJb roNIOBHOr0 MO3ra Yepes 24 u nocne HasHaveHus
npodunakTnyecknx fo3 renapwviHa / CT control of the brain 24 h after
prescription of preventive doses of heparin

v

ByHTpuyepenHoi remocTas coxpaHsaeTca /
Intracranial hemostasis persists

v

Y3W-KOHTPOMb HUXKHMX KOHEUHOCTEN Kaxaple 7 cyT /
Ultrasound of the lower limbs every 7 days

HasHaueHwe neyebHbIx 403 renapuHa ¢ 3-X CyTOK NOC/ie onepauui ¢ yaaneHmem
KaBa-duUnbTpa B CPOKM, peKOMeHyeMble nponssoautenem / Prescription
of treatment doses of heparin from day 3 after surgery with removal of cava filter

in timeframe recommended by the manufacturer

Puc. 2. Ancopumm npogusaxmuiu u mepanuu 6eHO3HbIX MPOMOOIMOOAUHECKUX OCAONCHEHULL Y NAUUEHMO8 C HePEeNnHO-MO32080L MPAMOl NPU ONEPAMUE-
Hom aeuenuu. Y3H — yavmpaszgeykoeoe uccaedoganue; TIJIA — mpombosamboarus neeounoii apmepuu; KT — xomnvromepnas momoepagpus

Fig. 2. Algorithm of prevention and therapy of venous thromboembolic complications in patients with trauma brain injury under surgical treatment. PE —

pulmonary embolism; CT — computed tomography

MMOXWJIOTO M CTApYeCKOro BO3pacTa, 3HAYMMO BIIMSIET
Ha o0beM BUT mpu UYMT u mokaszaTtenu aeTaabHOCTH [3].
B nameit pa6ote ToibKo 2 (2,7 %) U3 73 MalMeHTOB T0-
Jydyanu mpemnapatsl 3Toit rpynnbl 1o YMT. 1 mauueHt
C TPaBMAaTMYECKUM Cy0apaxHOMOATBHBIM KPOBOM3ISTHI -
eMm u 1 — ¢ ocTpoil cydbnypaabHOI reMaToMoii 00beMOM
30 mu1. O6a GONBLHBIX CKOHYAIMCH OT TTOCTEACTBUI TPaB-
MaTHYeCKOi 0O0JIE3HM TOJIOBHOTO MO3Ta.

3HaunTeNIbHAS YaCTOTa BBISIBICHMS BEHO3HBIX TPOM-
00308 ipyu UYMT B npoBeaeHHOM HaMU MCCJIeIOBaAaHUU
(30,1 %), Ha Hal B3I, BO MHOIOM OOYC/IOBJICHA €Xe-
HEIeTbHBIM, a B CJTydae OIMepPaTUBHOTO BMEIIATEILCTBA —
00s13aTeIbHBIM TIpoBeaeHreM Y3U Ha 1-e cyTKM mocie
orepanuu. EcTecTBEeHHO, YTO P KIMHUYECKOM IIOI0-
3peHNY Ha BeHO3HBI TpoM003 ni TOJIA Bech KOMITIIEKC
HEeoOXOIMMBIX MHCTPYMEHTAIBHBIX HccienoBanuii (Y3U,



sxokapanorpadus wim KT-myasMoHoaHTHOTpadhmsT) BbI-
TIOJTHSUTA CPa3y MOCJIe Pa3BUTHUS COOTBETCTBYIOIINX CUMIT-
ToMOB. Takxe Giaromapsi 00s13aTeJIbHOMY IPOBEICHUIO
VY3U kaxnple 7 CyT aCHMIOTOMHBIE TPOMOO3BI B TITyOOKMX
BEeHaX TOJICH! OKa3aJIMCh CBOCBPEMEHHO JUAaTHOCTUPOBA-
HBI 11, COOTBETCTBEHHO, BOBPEeMSI ObUIM Ha3HAYCHEI JIeueO-
Hble 1036l HMI. Ha Haiu B3misia, 3TO MO3BOJIMIIO N30eXaTh
IIPOTPECCHUPOBAHNS BEHO3HOTO TPOMOO3a M Pa3BUTHS
daranmpHoil TOJIA (HedaranpHas TOJIA mmena MecTo
y 1 (1,4 %) nmauueHTa B UCCI€AOBAHHOM IPyIIIIE), KOTOPast
SIBJIICTCSI OMHOM M3 MPU3HAHHBIX U YACTHIX MPUYUH Jie-
TanbHOro ucxona mpu UYMT [13, 17].

Ha puc. 1 u 2 npencraBieHbI aIlTOPUTMBI, TIPUMEHSI-
eMble B KIIMHUKE IS TIpodWIakTUKK 1 Teparmuun BTOO
y TTALIMEHTOB ITPY KOHCEPBATUBHOM U OIIEpaTUBHOM JieUue-
Hun UYMT.

SAKJIFOYEHHME
TakuMm 06pa3oM, B MCCIIEIyeMOil TPYyIIle BEeHO3HbIM
TpoM003 pa3BUJICA y KaXKIOTo 3-TO MAIIMEHTa C U30JIUPO-

Russian Journal of Neurosurgery

BaHHOI cpeaHeTskenoi u Tsekeaoit UMT (8 30,1 % ciy-
4aeB).

a0 Y3U BeH HIKHUX KOHEUHOCTe y rmareHToB ¢ YMT
OB CBOEBPEMEHHO JMArHOCTUPOBAHBI aCUMITTOMHbBIE
JIUCTaJbHbIE BEHO3HBIE TPOMOO3BI I BOBPEMS Ha3HAYEHBI
JieueOHBIE T03bI aHTUKOATYJISTHTOB, YTO MTO3BOIMIIO M30€-
KaTh pa3BUTHS (paTaTbHBIX TPOMOOIMOOIMIECKIX OCIIOXK-
HEHUI Ha TaHHOM 3Tarie Halleil paboThI.

00 aKTyaJJbHOCTH ITaHHOW MpPOOJIeMBl M1 HEOOXOMMMOCTHU
MIPOBEICHUS MACIITAOHBIX UCCIICI0BAHII, KOTOPHIE TTOMO-
T'YT BBISIBUTD ONITUMAaJIbHBIE CPOKY Havala ¥ PEXXIMbI MEIH-
KaMEHTO3HOM IMpOMMIAKTUKI YKa3aHHBIX OCIOXKHEHHIA.
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Bnarogapst peryisipHOMY eXeHeIeTbHOMY ITPOBEIC-

Bricokas yacrota BTDO npu UMT cBuzmerenbCcTBYeT

OpurvHanbHas paboTa | Original report

HaHHBIE MHUPOBOM JUTEPATypHl ITOATBEPKIAIOT,

YTO paHHsd rermapuHornpoduiaaktnka BTOO npu UMT

HE

COMMPOBOXKIAACTCA 3HAYMMBIM YBCJINYCHUEM obbema

BUYI. Heob6xonuma pa3paboTka OTe4eCTBEHHBIX aJITOPUT-
MOB TIpopuaakTuku v JedeHnss BTOO y nmauneHToB ¢ n30-
JIMPOBAHHOM cpemaHeTsKen0i U TsKenoin UMT.
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BJIMAHUNE ITOJTOXEHUWA XPYPTA 1 JJJIMTEJIbHOCTU
BBITTOJIHEHMA OITEPALIUM HA TOYHOCTD
JBVKEHMHU U YPOBEHDb MUKPOXHUPYPTUYECKOTO
TPEMOPA

A.E. beikanos, JI. . IInoxenaypu, M.A. Knprommn, O.A. Pacteoposa, T.P. 3arumymmnx

DIAY «Hayuonanvhbiii meduyunckuil uccaedosamenvckuii yenmp Heupoxupypeuu um. axad. H. H. Bypoenko» Mun3zdpasa Poccuu;
Poccus, 125047 Mockea, ya. 4-a Teepckas-Amckas, 16

KoHTaKThI:

Anppeit Eroposuy beikaHos abykanov7@gmail.com

BeeaeHue. ®u3nonornyeckuii TpeMop — ofiHa U3 3HaYMMbIX NPOBAEM NPU BLINONHEHUN MUKPOXUPYPIUYECKONH TEXHUKU.
04HO HEOCTOPOXHOE ABMXEHWE MOXET NOBEYb 33 COHOI NOBPEXAEHUE COCEAHUX AHATOMUYECKUX CTPYKTYP U, KaK cnep-
CTBYWe, yXyALIEHNe COCTOAHUA naumueHTa. [103TOMy BONPOC O CHUXEHWUM TPEMOpa OCTAeTCA aKTyaNbHbIM MO Ceil fieHb.
Llenb uccnepoBaHuna — onpefennTb BAMAHME NO3bl MUKPOXMPYPra, ANUTENbHOCTU BbINOJIHEHMA ONepaLmu Ha TOYHOCTb
LBUraTeNbHOro XMpypruyeckoro AencTamna u ypoBeHb MUKPOXMUPYPruyecKkoro Tpemopa.

Marepuanbi u metoabl. ViccnegoBaHue npoBefeHo npu yyacTum 14 opauHATOPOB-HENPOXMPYPrOB, COOTBETCTBYIOLLMX
KpUTEpUAM BKNOYEHMA. [INA OLEHKU U CUMYNALUM MUKPOXUPYPrUYECKOro AeCTBMA UCMNONb30BaNN BaUANPOBaHHbIE
1 pa3paboTaHHble aBTOpPaMW UCCNeA0BaHUA YCTPOMCTBA AN TECTUPOBAHUA U OnepaLyMoHHbiii Mukpockon Carl Zeiss. Pe-
3ynbTaTbl 3KCNEPUMEHTOB CPaBHUBANW MeXAy cOO0M C NoMoLblo 0AHO(AKTOPHOTO aHanu3sa. Pasnuuus npusHasanu
CTaTUCTUYECKM 3HaYMMbiMK npu p <0,05.

Pe3ynbrarbl. CTaTUCTUYECKM 3HAYUMO HA NPOCTPAHCTBEHHYIO TOYHOCTb ABUTATENbHOMO XMPYPruYecKoro feicTBMA 1 ypo-
BEHb MUKPOXMPYPrUYECKOro TPEMOPaA He BAUANW BapuaHTbl NONOXEHUA MUKpoxupypra ctos/cuas. 0nHako oTMeyanoch
CTaTUCTUYECKM 3HAYMMOE U3MEHeHMe TPeMopa KaK B NMONOXEHUN CTOs, TaK U B NONOXKEHUU CUAA NO Mepe yBeauyeHus
NpOLOIKUTENBHOCTU MUKPOXMPYPTUYECKOro LENCTBUSA.

3aKknioueHue. BbibOp NONOKEHUSA CUASA UM CTOSA ANA BbINONHEHWUS MUKPOXMPYPTUYECKOl onepauum He agasetca dakTo-
pOM, CYWECTBEHHO BAUAIOWMM Ha NPOCTPAHCTBEHHYID TOYHOCTb BUXEHWUA U TPEMOP MUKpOXMpypra. OnautenbHocTb
OnepaTMBHOrO BMeLATeNbCTBA BAUAET HA YPOBEHb MUKPOXUPYPrUYeCKoro Tpemopa.

KnioueBble c10Ba: MUKPOXMPYPrUs, TOYHOCTb XMPYPrUYeCcKoro AeCTBUS, MUKPOXMPYPruyeckuil Tpemop

Ins uutupoBanus: buikaros A.E., Muuxenaypu [.W., Kupiowns M.A. v ap. BausHne nonoxeHus xupypra v AnuMTenbHOCTH
BbINOJIHEHWSA OMEPALUN Ha TOYHOCTb BUXKEHUI U YPOBEHb MUKPOXMPYPruyeckoro Tpemopa. Heiipoxupyprus 2024;26(1):
76-82. DOI: https://doi.org/10.17650/1683-3295-2024-26-1-76-82

The effect of surgeon’s pose and duration of operation on movement accuracy and level
of microsurgical hand tremor

A.E. Bykanov, D. 1. Pitskhelauri, M.A. Kirushin, O.A. Rastvorova, T.R. Zagidullin

N.N. Burdenko National Medical Research Center of Neurosurgery, Ministry of Health of Russia; 16 4" Tverskaya-Yamskaya St.,
Moscow 125047, Russia

Contacts:

Andrey Egorovich Bykanov abykanov7 @gmail.com

Background. Physiological hand tremor is one of significant problems in microsurgical technique. One careless move-
ment can cause damage to the neighboring structures and consequently worsen a patient’s condition. Therefore, the
problem of reducing hand tremor remains relevant.

Aim. To determine the effect of microsurgeon’s pose, duration of operation on the accuracy of surgical action and
level of microsurgical hand tremor.

Materials and methods. The study included 14 neurosurgery residents satisfying inclusion criteria. For evaluation and
simulation of microsurgical action, validated and developed by the study authors devices for testing and surgical
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microscope Carl Zeiss were used. The experimental results were compared using univariate analysis. The differences
were considered statistically significant at p <0.05.

Results. Surgeon’s pose standing/sitting did not affect spatial accuracy of surgical action and the level of microsurgi-
cal hand tremor. However, statistically significant changes in hand tremor were observed both in standing and sitting
positions with increased time of microsurgical action.

Conclusion. The choice between sitting or standing pose for microsurgical operation is not a factor significantly af-
fecting microsurgeon’s spatial accuracy of movement and hand tremor. Duration of surgical intervention affects the
level of microsurgical hand tremor.

Keywords: microsurgery, accuracy of surgical action, microsurgical hand tremor

For citation: Bykanov A.E., Pitskhelauri D.I., Kirushin M.A. et al. The effect of surgeon’s pose and duration of operation
on movement accuracy and level of microsurgical hand tremor. Neyrokhirurgiya = Russian Journal of Neurosurgery

2024;26(1):76-82. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2024-26-1-76-82

BBEJIEHUWE

HccnenoBanue (hU3MOIOTIY TOYHBIX TBYDKEHUI OCTa-
eTCsI OMHMM 13 aKTyaJIbHBIX 1 MHOTOTPAaHHBIX HarlpaBJe-
HUi ob1eit pusnonornn. Drta pyHmaMeHTaIbHas MpoodiemMa
WMEET IIPSIMOE OTHOIIIEHUE K BOITpocaM 3 (GeKTUBHOCTH
MUKPOXUPYPTUYECKON TEXHUKMN.

Craenyromue (hakTopbl OOBIYHO pPacCMaTPUBAIOTCS
B JIUTEpaType KaK BEPOSITHO BIUSIONINE HA MUKPOXUPYP-
TUYECKYIO TEXHUKY: UCIOJIb30BaHUE -610KaTOpoB [1],
OITOPHI [2], MpOCTYIIMBAHMS My3bIKH B OITEPaLIMIOHHOM [3, 4],
IJIMHA XAPYPTUIECKOTO MHCTpYMEHTa [5], HapylleHUe
pexuMa cHa [6, 7], dusndeckue ynpaxaenus [8, 9], ymo-
TpebneHne kodeuna [10, 11] u ankorons [12, 13], uyucio
HaZeThIX Ha PYKHM Tlepyartok [14], yrmorpebiaeHue sHepre-
TUYECKUX HATIMTKOB [15].

«TBepmass» pyKa Xupypra MOXeT OBITh (haKTOpOM,
BJIMSIIOIIMM Ha YCIIEITHOCTh MUKPOXUPYPTMIECCKUX OTIC-
panuii (HEHpOXUPYPruIeCKUX, KapaIuOXUPYPTUICCKUX,
BMEIIATEIBCTB B TPAHCIIAHTOJIOTUM W APYTUX 00IACTSIX
MEIUIIMHBI), 9YTO OCOOCHHO aKTyaJbHO B YCIOBUSIX Y3KOU
1 [JIyOOKOI OTniepalliOHHOM paHbl IIPU MaJIOWHBAa3MBHBIX
MUKPOXUPYPTUUECKUX TOCTYIIAaX, KOTOPBIC IITMPOKO IIPH-
MEHSIIOTCS TP BBICOKOTEXHOJIOTMYHBIX OIIePAITUsIX.

M3BecTHO, YTO HEKOTOPBIE MUKPOXUPYPTH M MUKPO-
XUPYPIruIeCcKue IKOJIBI OTAAIOT IIPEATIOUTECHIE BBITIOTHE-
HUIO MHOTOYAaCOBBIX MUKPOXUPYPTHICCKUX OIIepaIINiA
B TIOJIOKEHUHU CHUISI 1 ¢ 00SI3aTeIbHOM OMOPOM IJIST pyK
B BHUJIC MOJJTIOKOTHMKOB, a TI0 MHEHMIO IPYTUX MUKPOXH-
PYProB, 3TO CKOBBIBAET ABIDKCHUSI M 3aTPYTHSIET IIepeMe-
IIEHMS OTIePAllMOHHOTO MUKPOCKOTIA, TI03TOMY OHU TIPe-
TOYUTAIOT BBITIOJHATH ONIEPALAU B MOJIOXKEHUU CTOS.

Ienb uccrienoBanmnss — ONpeneIUTb, HACKOJIbKO 3HAYM -
MO BJIMsTHUE (DaKTOpa BEIOOpA TOJIOXKEHUSI MUKPOXAPYPTa
(cTos1/cums) Ha TOYHOCTh IBUTATEIBHOTO XUPYPIUIECKOTO
IEWCTBHS 1 YPOBEHh MUKPOXUPYPIUIECKOTO TPEMOpa.

MATEPHAJIBI 1 METO/1bI

HccnenoBanue BBIIOJHEHO B COOTBETCTBUU C 3TUYEC-
CKMMM NMPUHLMANAMU XeTbCUHKCKOM Aekiiapaiuu 1964 .
C YYETOM ITOCJICAYIOIINX IOTIPAaBOK K HEil.

Kpurepnu Brmovyenns. C 11e/1b10 MUHIMU3AIIMH BIIHS -
HUA (pakTOpa 3HAYUTEITHHOTO MPEAIIECTBYIOMIETO MUKPO-

XUPYPTAYECKOTO OMbITa ObUIH C(HOPMYIUPOBAHBI CIICIY-
IOIMEe KPUTEPUU BKIIIOUCHUS UCITBITYEMBIX: BO3PAcCT OT 22
no 27 net, odydyeHre B OpAUHATYPE TI0 MUKPOXUPYPIHUYe-
CKOH CITeIIMaJIbHOCTA Ha MOMEHT IIPOBEICHUS UCCIIEHO0-
BaHUS, HATMYKE OA30BOTO OITBITA MUKPOXUPYPTHUECKOTO
TPEHWHTA, TIOATNCaHNEe JOOPOBOIBPHOTO MHOOPMHUPOBAH-
HOTO COTJIACHSI.

B pesynbrate B vicciie1oBaHNY IIPUHSIIN ydacTre 14 op-
IMHATOPOB-Hepoxupypros (11 MyXunH 1 3 XEHIIWHBI),
CpeIHMIT BO3pacT KOTOPhIX coctaBui 24,9 roga (ot 23 no
26 j1eT).

Onucanue 3KCHepuMEHTa. YCTPOMCTBA JJI TECTHPO-
BaHudA. /{719 OLICHKM IIPOCTPAaHCTBEHHOM TOYHOCTH JIBH-
raTeJIbHOTO XUPYPTUYECKOTO NEHCTBUS M YPOBHSI MUKPO-
XUPYPTUIECKOTO TPpeMOpa HCIIOJb30BaIN CIEIUATBHO
pa3paboTaHHBIC IJISI TECTUPOBAHUS ycTpoiicTBa. Kopiryc
YCTPOMCTBA M €T0 OTPaHNINBAIOIINE PAMKI UMUTHPOBAIIN
TpeITaHaIMOHHOE OKHO M PaHEBOM OIepallMOHHBIN XOII,
Ha JHEe KOTOPOTO pacroJarajiach Xupyprudeckasi 1eib.

[IpocTpaHCTBEHHBIE XapaKTEPUCTUKY 3amaHus (pa3-
Mephl TpeaHAIIMOHHOTO OKHA M paHEBOTO KaHaia) IS
BCEX YYACTHMKOB 3KCIIEpMMEHTa OBUIM OIMHAKOBBIMU
W MaKCMMAaJIbHO TIPUOIIKEHHBIMH K pealbHOM MHTpa-
OITepalIMOHHON CUTYallM — HEHPOXUPYPTUUECKHX OIIe-
palmii ¢ ucroiab3oBaHneM keyhole-TexXHUK.

YyacTHMKaM 3KCNEepUMEHTa HEOOXOAUMO ObLIO BbI-
IIOJTHUTD Yepe3 TPEIaHAIIMOHHOE OTBEPCTHE pa3sMepamMu
2,0 x 2,0 cM ¥ paHeBOM KaHaJI IJIMHOM 3,5 cM MUKPOXU-
pyprudeckumMu HoxHuamMu Aesculap FD034R mnuHoit
16 MM pa3pe3 UMUTALIMK apaxXHOUIAIbHOM 000JOUYKHU IO-
JIOBHOTO MO3Ta BOKPYT MaKeTa apTepUaibHOTO cocyma
(puc. 1).

IIpu BeIMOIHEHUN 3aAaHUsI HEOOXOAUMO ObLIO cle-
JIaTh KaK MOXHO MEHbBIIIe KaCaHM MUKPOHOXHHUIIAMU
OrPaHMYMBAIOIINX PAMOK YCTPONCTBA, MMHUTUPYIOIINX
OITepallMOHHEIN paHEeBO X0/ (B peaIbHBIX YCIOBHUSX HEM-
POXUPYPIrUIECKUX OTICPALINIT 3TO MO3T0OBast TKAHb, COCYIBI
W HEPBHI). YCTPOMCTBO MIJISI TECTUPOBAHMST aBTOMATHUCCKU
MMOACYMTHIBAJIO YUCIIO KACAHU MUKPOHOXKHMII K €TI0 Or-
PAaHNYMBAIOIINM paMKaM M TaKUM 00pa3oM OIPEeAeIIsuIo
MMPOCTPAHCTBEHHYIO TOYHOCTD IBUTATEIIBHOTO XMPYPTH-
yecKoro aeicTBusa. [ToMrMoO 3TOT0, OIIpenesIsiii YPOBEHb
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Puc. 1. Cxemamuueckoe uzobpaxcenue mouxku yeau

Fig. 1. Diagram of target point

MUKPOXHUPYPIrUYECKOIro TPEMOPA I10 JaHHBIM aKCeIepoMe-
tpa (STMicroelectronics, IlIBelinapus), 3aKpeIICHHOTO
Ha MUKPOXHUPYPru4eCKOM MHCTpyMeHTe. Pazmepsl u Mac-
ca MCIToIb3yeMoro akcenepoMerpa (3 x 3 x 1 mm, 0,04 1)
HE BJIMSIIM Ha M3MePsieMbIe YaCTOThI TpeMOpa. Borumcisiin
CcpelHMe TeOMEeTpUYECKIE 3HAYEHUST IIOCEKYHIHBIX MaK-
CHUMYMOB YCKOPEHUIA 32 TIEpUO SKCIIepUMEHTa (MaKCUMyM
yckopeHus orpanumBaics 0,1 g, 9Toosl nuddepeHImpo-
BaTh YCKOPEHHUE TPEMOPA OT YCKOPEHUsI LieJIeHAIIpaBJIeH -
HOTO OBIDKEHUS) (pHuC. 2).

Kaxnaplit 13 y4aCTHUKOB MCCJIEAOBAHUS BBIITOIHSLI
CJeayIoLIre SKCIIEPUMEHTHI, Pe3YJIBTaThl KOTOPBIX U3Me-
psmv B 2 Toukax — 10 m 30 MUH OT Hayaia BHIITOJTHEHUS
MMKPOXUPYPTrU4e€CKOIo 3a1aHusl:

1) ucciiegoBaHue YPOBHS MPOCTPAHCTBEHHOM TOYHOCTH

1 MUKPOXUPYPrUYECKOIo TPEMOPA B IOJOXEHUU CHU-

151, 63 OMOPHI AJISI PYK: UCIIBITYEMBbIiA BBIIIOJIHSUT MU~

KPOXMPYPru4ecKoe 3ajaHKue C IMOMOIIbI0 MUKPOXU-

pyprudeckux HoxHUI Aesculap FDO034R mnuHoit

16 MM B IIOJIOXEHUU CUS;

2) UcclefoBaHKe YPOBHSI IPOCTPAHCTBEHHOM TOYHOCTH

1 MUKPOXHUPYPIrHYECKOTO TPEMOPA B IOJIOKEHUH CTOSI,

0e3 OIopkI ISl pYK: AU3aiiH 9KCIIEpUMEHTA aHAIOT Y-

YeH OMMCAHHOMY BBIIII€E, 32 UCKTIIOYEHUEM ITOJIOXEHHUSI

Tesa (CTost).

BOkcnepuMeHTHI Ne 1 1 2 BEITIOTHSUIICH C THTEPBAJIOM
MMHUMYM 6 4 C LIEJIbI0 UCKIIOYEHUsI BIUSHUS (DakTopa
YCTAJIOCTH Ha PEe3yJIbTaThl.

Puc. 2. Mukpoxupypeuueciue HOJICHUYbL C 3aKPENACHHbIM HA HUX aKcenepo-
mempom

Fig. 2. Microsurgical scissors with attached accelerometer

CrarucTndeckuii aHam3. Pe3yisraTsl 3KCIIEpUMEHTOB
CpaBHUBAJIM MEXIY COOOM ¢ TTOMOIIBI0 OMHOMAKTOPHOTO
aHanmm3a (KpuTepuii Bunmkokcona). Pazmmuus mpr3HaBamm
CTaTUCTUYECKU 3HaUMMbIMU TIpu p <0,05.

PE3VJIBI'ATHI

Pesynbratel 01HO(MAKTOPHOIO aHalIM3a MOKa3alu,
YTO BAPUAHT ITOJIOXKEHUSI MUKPOXUpYpra (Cuisl/CTos1) cTa-
TUCTUYECKU 3HAYMMO HE BJIMSUI Ha IPOCTPAHCTBEHHYIO
TOYHOCTb IBUTATEJbHOIO XUPYPruyeCcKOro AeiCTBUS
U YPOBEHb MUKPOXUPYPTUYECKOro Tpemopa (tadi. 1, 2,
puc. 3, 4).

BbisiBiieHa CTATUCTUYECKY 3HAYMMAsI pa3HULIA B YPOB-
HE MUKPOXUPYPTMYECKOI0 TpeMopa KakK B IOJOXEHUH
CUJsI, TaK U B TMOJOXEHUU CTOSI B 3aBUCMMOCTH OT JJIv-
TEJIbHOCTH BBIITOJIHEHUSI MUKPOXUPYPIAYECKOTO 3aIaHusI.

OBCYXIIEHUE
Mukpoxupyprudeckass TeXHUKA — CJIOXHBIM KOM-
TUTEKC IeJIeHATIPaBICHHBIX M KOOPAMHNPOBAHHBIX ACICT-
Buit. CTaOMIIbHOCTD HEMPOXUPYPTUUECKOTO MHCTPYMEHTA
B PYKE OIIepUPYIOLIETO XUPYypra ABISEeTCS OTHUM M3 HaM-
bosiee KpUTHIECKNX (DAKTOPOB BO BpeMsI OIEPATUBHOTO
BMEIIaTeIbCTBA, TaK KaK IPY HEKOHTPOIMPYEMBIX IBIKE-
HUSX KOHIMK MUKPOMHCTPYMEHTA MOXET ITOBPEINTH TKA-
HU opraHu3Ma (KOTOpBIE B YCIOBHUSX PeaIbHOM OIepaun
SIBJITIOTCS KpastMUA OIEePAIlMOHHONM ITOJIOCTH) JINOO BaxK-
HbIE HEPBHI U COCYIBI, MX KpOBOCHa0OXaro1ue [16].
Heiipoxupypruueckue orepamuy OTINYAIOTCS OT
IPYTUX MAKPOXUPYPTUICCKUX OTIepallNii pSIAOM MpU3HAa-
KoB [17]:
— 3HAYUTEIbHAS [UTUTSITBHOCTD;
— Y3KOe 1 TIIy00KOe OoIepallMOHHOE TI0JIC;
— Kpasi OIepalliOHHOTO IIOJIST YacTO SIBJISTIOTCS (hyHK-
IIMOHAJIBHO BaXXHBIMU 30HAMHU TOJIOBHOTO MO3Ta;
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Tabmuua 1. Peayrsmamol uzmepenuii, noay4erHbvie ¢ NOMOWbI0 MECMUPYIOue20 YCmpoiicmea U aKceaepomempa 8 Xooe SKCnepumMeHma: npu pazHom noao-
JHCeHUU MUKPOXUpYpea (cuds/cmos), pasHoM PeMeHU 8blNOAHEHU MUKPOXUPYPeUHeCK020 3a0aHUs

Table 1. Measurement results obtained using the testing device and accelerometer during the experiment: in different surgeon’s poses (sitting/standing) and

different duration of microsurgical task

To4HOCTb IBUIaTEILHOTO XUPYPrUYECKOro AeiCTBUS
(4McI0 KacaHuii HHCTPYMEHTOM PaMOK yCTpOiCTBa)*

YpoBeHb MEKPOXHPYPrHIECKOTO TPEMOpa

Ne ygact-
HHMKa
3KCHepH-
MenTa B IIOJIOZKEHUHN CHIIS B IIOJIOZKEHHH CTOSI B TOJIOZKEHUHN CHIS
10 Mun 30 mMun 10 Mun 30 Mun 10 Mun 30 mMun

1 30 32 36 29 0,09331699  0,09959311

2 29 31 25 30 0,09324539  0,09963884
3 23 22 23 20 0,047010627  0,05394012

4 19 17 18 22 0,08346425  0,09273410

5 28 24 35 38 0,047072865 0,048261194
6 21 21 15 25 0,1 0,168947591
7 32 36 35 38 0,04343431  0,04891711

8 40 43 42 41 0,06064038  0,06614597
9 29 33 32 29 0,07270826  0,07842169
10 22 26 17 28 0,053540017  0,059851119
11 28 28 29 28 0,05539566  0,058619451
12 18 23 22 26 0,1 0,158092716
13 23 25 26 22 0,040894736 0,048876971
14 24 21 20 25 0,1 0,09867261

P 0,155 0,207 0,001**

*[lodpobuee o cnocobe usmepenus cm. mekcm; **pazauuus cmamucmuvecku 3HA4UMbL.

*Details on measurement method see in the text; **statistically significant differences.

Tabmmua 2. Pe3yasmamot 00HOPAKMOPHOO AHAAU3A OAHHbIX, HOAYHEHHBIX 8 X00€ IKCHePUMEHM08

Table 2. Results of univariant analysis of data obtained during the experiments

O1eHnBaeMblii MOKa3aTelb

ToyHOCTH ABUTATEILHOTO XUPYPIrUYECKOTO NSHUCTBUS (YMCI0 KaCaHU I
OrpaHUYMBAIOIIUX PAMOK)™*:
Accuracy of surgical action movement (number of touches of the device walls)*:
MpU JUTUTETLHOCTH omnepaiiul() MuH
in duration of the operation of 10 minutes
MpH JJIUTEIbHOCTU onepauuu 30 MUH
in duration of the operation of 30 minutes

YpoBeHb MUKPOXUPYPIHUYECKOT0 TpeMOopa (CpeIHee TeOMeTPUIECKOe
MaKCHMYMOB YCKOPEHHUs)*, g:

Level of microsurgical hand tremor (geometric mean of acceleration maxima)*, g:

IIpU JJIMTCJIbHOCTU OHepaHI/II/IIO MUH
in duration of the operation of 10 minutes
IIpU JJIMTCJIBbHOCTU OII€palinmn 30 MuH
in duration of the operation of 30 minutes

*OnucaHue cnocoba UusmepeHusl OoueHueaemoblx nokasameneii cM. 8 mexkcme.

*Details on measurement method see in the text.

Ilosi0xeHue xupypra
cunsi, Me (Q1; Q3)

(n=14)

26,1(22,2; 29)
27,2(22,2;31,7)

0,07 (0,049; 0,093)
0,084 (0,055; 0,093)

(cpenHee reoMeTpHYECKOE MAKCMMYMOB YCKOPEHMIt)*, g

B II0JIO2KEHMH CTOA

10 Mun

0,080871396
0,08076363
0,075716384
0,04322919
0,049879443
0,1
0,056611713
0,04799141
0,06881275
0,055950414
0,046984565
0,04759572
0,065470785
0,1

30 Mmun

0,09112933
0,09113809
0,078231931
0,06194502
0,054916293
0,1
0,067925144
0,06164227
0,07119586
0,059904530
0,056497561
0,08681947
0,069795693
0,126951876

0,002%*

ITos0xeHue xupypra
cros, Me (Q1; Q3)

(n=14)

26,7(20,5;34,2) 0,674
28,6 (25:29,7) 0,361

0,066 (0,048; 0,08) 0,505
0,077 (0,062; 0,099) 0,583
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Puc. 3. Ouyenxa mounocmu 0sudicenuii u ypoeHs MUKpOXUpypeuueckKo2o mpemopa 8 3a8uUcumMocmy 0m HOA0NCEHUS MUKPOXUpYpea (cudsi/cmos) npu pasHom

eépemMernu onepayuu

Fig. 3. Evaluation of microsurgeon»s movement accuracy and hand tremor depending on microsurgeon’s pose (sitting/standing) for different operative times

— HEKOTOPbIE BUIIBI ONEPaLlAii MOXHO BBITTOJIHUTH TOJIb-
KO B MOJIOXEHUU OTIEPUPYIOLLETO XUPYypPra CTOSI.
O6yuyeHne 1 (popMUPOBAHNE MUKPOXUPYPTUICCKOM

TEXHUKU MOJIOABIX MUKPOXUPYPTOB YACTO MPEAOTIpeaeIie-
HBI XUPYPTAYECKOU IIKOJIOU, B KOTOPYIO OHU MOMAgaroT
TPY TIOCTYTJIEHUU B OPAVHATYPY. DTO OCOOEHHO 3aMETHO
MPY MTOCEIIEHUN PA3TUYHBIX METULIUHCKUX YUPEXKICHUNA.
B onHMX MEOWIMHCKUX YYPEXKACHUSIX MOIABISIOLICE
GOJIBILIMHCTBO MUKPOXUPYPTOB MPEANIOYUTAIOT ONIEPUPO-
BaTh B IMOJOXEHUU CTOSI, 4 B IPYTMX OOJBLUIMHCTBO HC-
MOJIb3YET CITELIMATIbHbIE KPECIa U BBIMIOJHSET MUKPOXU-
pypruveckue onepauuu CUIs.

O4YeBUIHBIM MTPEVMYIIIECTBOM TIOJIOXKEHUST CUMST SIB-
JISIeTCSl MEHbIIAS HArpy3kKa Ha MBILILBI HOT U CYCTaBbl
HWXHWX KOHEYHOCTEH, YTO MO3BOJISIET 9KOHOMUTD SHEP-
Mo 1 (pOKycHMpoBaThcsl HA XUpPyprudeckoii 3anayde. [1o-
MUMO 3TOT0, BO3MOXHOCTb UCTIOIb30BaHNS NOIJIOKOTHUKOB
U CIIELIMATIbHBIX MOAMOPOK AJISI PYK MOXET 3HAYUTEIIbHO
MOBBICUTh TOYHOCTb NBUTATEJIBHOTO XUPYPTUYECKOTO
necTBUSL.

[To MHEHWIO MUKPOXAPYPIOB, MPEAMTOYUTAIOLINX BbI-
TOJIHSITh OIEPALIUU CTOSI, B IOJIOKEHUU CUMIS AMILIUTYAbI
JIBVDKEHUH Y TIEPEMELLIEHU I OTIEpAallMOHHOTO MUKPOCKOITA
OTPaHUYEHBI, B PE3YJIBTATE TEPSIOTCI MOOWIBHOCTD U BO3-

MOXHOCTh U3MEHEHMSI YTJIOB aTaku. DTO OCOOEHHO aKTy-
aJIbHO MPU UCTIOJIb30BAHUY MAJIOUHBA3UBHBIX JOCTYMOB,
KOTJa MUKPOXUPYPT MO MPUYUHE OTPAHUYEHHOIO OTepa-
LIMOHHOTO OKHA BBIHYX/IEH ITOCTOSIHHO MEePEMEILATh Ore-
PALMOHHBIA MUKPOCKOIT.

IMonyyeHHBIE HAMU PE3YJIBTATBI TOBOPSIT 0O OTCYTCT-
BUU BJIMSTHUS TIOJIOKEHUS MUKPOXUPYPra CUIS WIN CTOS
Ha MPOCTPAHCTBEHHYIO TOYHOCTh JBUTATEIBHOIO XUPYP-
TUYECKOTO ACHCTBUS U YPOBEHb MUKPOXUPYPTUYECKOTO
TpeMopa. BeIsgBlIeHHbBIE pa3nu4us B ypOBHE MUKPOXUPYP-
TUYECKOTO TPEMOpPA B 3aBUCUMOCTHU OT JUIUTEJIbHOCTU OTe-
pPaTUBHOTO BMEIIATENIbCTBA, BEPOSITHO, CBSI3aHbI C (haKTO-
POM MBIIIIEYHOU YCTAJIOCTH.

CpaBHUTH TIOJTyYeHHBIE PE3YJIBTATHI C Pe3yIbTaTaMu
JPYIUX aBTOPOB HE yOal0Ch, TAK KAK HAMU He ObLIO Hall-
JIEHO B JTUTEpaType padoT, B KOTOPBIX OBl UCCIEN0BATIOCH
BJIMSIHUE TIOJOXEHUS OIMEPUPYIOLIETO XUPYpra CTos
WIA CUJAS Ha TOYHOCTb ABUTATEIBHOIO XUPYPTAYECKOTO
NIEVCTBUS U YPOBEHb MUKPOXUPYPTUYECKOTO TPEMODA.

SAKJIFOYEHUWE

B pesynbrate uccnenoBaHus He BBISBICHO 3HAUMMOI
PasHUIIBI B yPOBHE TOYHOCTH JIBVKEHHI 1 MUKPOXUPYPTH-
YeCKOTO TpeMopa B 3aBUCUMOCTH OT ITO3bI OITEPUPYIOILIETO
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Puc. 4. Oyenxa mounocmu deudiceHuil u ypogHs MUKPOXUPYPUHECK020 MPEMOPA @ 3A8UCUMOCHIU OM 8PeMeHU Onepayuu npu pasHoM NOA0NCEHUU MUKDO-
xupypea (cuos/cmos)

Fig. 4. Evaluation of movement accuracy and hand tremor depending on surgery duration for different microsurgeon»s poses (sitting/standing)

XHpYpTa CTOsI/CUAS, YTO TOBOPUT 00 OTCYTCTBHH HEOOXOIM -
MOCTH CTPOTUX PEKOMEHIALINM 17151 OOYYaIOLIUXCA U MOJIO-

JIBIX HEWPOXUPYPrOB OTHOCUTEILHO BBIOOPA TTOJIOKEHUS TeNla
BO BpEMsI BBITTOJTHEHUSI MUKPOXUPYPTUUECKUX OTIEPALINA.
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XUPYPITMHYECKOE JIEHEHUE HEBPAJITI
[TPOMEXYTOYHOI'O HEPBA C UCITOJIbGOBAHWUEM
MHTPAOIIEPALIMOHHOTI'O
HEMPOD®U3NOJIOTUIECKOTIO MOHUTOPUHTA

B.C. JlementneBckuii!, E.A. Jlexnos?, C.C. Banauna®, I'. H. JIurBunuyk?, JI.A. P3aes®

'OIBHY «Dedepanvhbtii HAYMHO-KAUHUMECKUL YeHMP peanumamono2uu u peadurumonozuw»; Poccus, 107031 Mockea,

ya. Ilempoeka, 25, cmp. 2;

2DI'RY «Dedepanvhbiii uenmp Hetipoxupypeuu» Munzopaea Poccuu; Poccus, 630087 Hosocubupck, ya. Hemuposuua-Jlanuenxo, 132/1;
SI'BY3 HCO «locydapcmeennas Hosocubupckas obaacmuas kaunuueckas 6oavhuya»; Poccus, 630087 Hosocubupck,

ya. Hemuposuua-Jlanuenko, 130

KoHTakTbl: EBrenunii AHatonbeBuy JlexHos lekchnov@gmail.com

Hespanrus npomexytouHoro Hepsa (HMH) — peakas natonorus, AMarHocTuKa KOTOpo CNOXKHA, a 0OLLENPUHATLIA XMpPYP-
TMYeCKMit MPOTOKON NIEYEHUS HA CErofHAWHUA AeHb OTCYTCTBYET. B CBA3M C 3TUM BbIGOP ONTUMANBHON XUPYPrUYECKOi
CTpaTeruu HepeaKo NPeAcTaBAseT coboi COXHYIO 3afauy.

Lenb paboTbl — onpenenuts ONTUMANbHbIA XUPYPruyecknii Noaxon Ans nevyeHus nauneHtos ¢ HIMH c ucnonbsosaHuem
MHTpaonepauuoHHoro Heitpodusnonoruyeckoro moHutoputra (MOHM).

MpeacTaeneH cayyail nayueHTKy, y Kotopoit amarHoctuposaHa HIMH. MHTpaonepaumoHHO Obina BbINONHEHA AUCCEKLMSA
BeCTUOYNOKOXIEaPHOro KOMNIEKCa C nepeceyeHneM NpoMeXXyToYHoro HepBea nog koHtponem MOHM. B paHHem nocne-
onepaLuoHHOM nepuofde y 6onbHOW oTMeyancs perpecc 6oseit B yxe, OLHAKO ONPeAensnch BKYCOBbIE PacCcTPoiiCcTBa
B NepefHMUX OTAeNax NeBoil NoNOBUHbI A3blka. B oTAaneHHOM nocneonepauyoHHOM Nepuofe AUArHOCTUPOBAHbI OTCPO-
YeHHbI Nape3 ANLEBOro HepBa U NPU3HAKM PaHEeBOI IMKBOPEW, KOTOpbIe NOCNe NPOBEeHUA KOHCEPBATMBHOW Tepanum
¥ NOBTOPHOTO XUPYPrUYECKOro BMeLATeNbCTBA NONHOCTbIO perpeccupoBanu. Nepnod kaTamHecTUYECKOro HabnofeH!s
cocTaBun >12 Mec, AOCTUTHYT CTONKMIA perpecc oToanruu.

MepeceyeHne NPOMEXYTOYHOIO HEPBa ABNAETCA IPHEKTUBHON M PacNpPOCTPAHEHHON METOANKON AN NeYeHUA NaLUeHTOB
¢ HMH. Ucnonb3osanne NOHM no3sonser yiyylwmnTs Xupypruyeckme pesynsratbl U CHU3UTb BEPOATHOCTb Pa3BUTUSA pas-
JINYHBIX OCNOXKHEHNIA.

KnioueBble c10Ba: HEBPANTUS MPOMEXYTOYHOTO HEPBA, MUKPOBACKYNAPHAA AEKOMNPECCHUS, MOCTOMO3XEYKOBIN yrof,
MHTPaONepauMoHHbIA HePODU3UONOTUYECKUIA MOHUTOPUHT

IOna uutupoBaHua: [lementoesckuii B.C., JlexHos E.A., banguna C.C. n gp. Xupypruyeckoe neyeHue HeBpanruu npome-
XYTOYHOTO HEpBa C UCMONb30BAHMEM MHTPAONEPaLUOHHOMO HeMpOU3NONOTMYECKOTO MOHUTOPKHTA. Helipoxupyprus
2024;26(1):83-91. DOI: https://doi.org/10.17650/1683-3295-2024-26-1-83-91

Surgical treatment of intermediate nerve neuralgia using intraoperative neurophysiological monitoring

V.S. Dementievskiy', E.A. Lekhnov?, S.S. Baldina’, G.N. Litvinchuk?, D.A. Rzaev’

! Federal Scientific and Clinical Center of Intensive Care and Rehabilitation; Bld. 2, 25 Petrovka St., Moscow 107031, Russia;
2Federal Neurosurgical Center (Novosibirsk), Ministry of Health of Russia; 132/1 Nemirovicha-Danchenko St.,

Novosibirsk 630087, Russia;

JNovosibirsk State Regional Clinical Hospital; 130 Nemirovicha-Danchenko St., Novosibirsk 630087, Russia

Contacts: Evgeniy Anatolyevich Lekchnov lekchnov@gmail.com

Intermediate nerve neuralgia (INN) is a rare pathology with difficult diagnostics and currently there is no generally
accepted surgical management protocol. In this regard, an optimal surgical strategy in this case is a difficult task.
The aim was to determine an optimal approach for surgical management of patients with INN using intraoperative
neurophysiological monitoring (IONM).

The INN was diagnosed in a patient, a vestibulo-cochlear complex dissection with intermediate nerve sectioning under
IONM control of was performed intraoperatively. There was the earache regression, but there were gustatory disorders
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in the anterior portion on the left side of the tongue in the early postoperative period. In the late postoperative period,
a delayed facial nerve paresis and signs of liquorrhea were diagnosed, which were completely regressed after reoperation
and medication. The follow-up period was more than 12 months; a stable regression of otoalgia was achieved.
Intermediate nerve sectioning is an effective and common technique for the treatment of patients with INN. IONM
improves surgical results and reduces a likelihood of different complications.

Keywords: neuralgia of the intermediate nerve, microvascular decompression, cerebellopontine angle, intraoperative

neurophysiological monitoring

For citation: Dementievskiy V.S., Lekhnov E.A., Baldina S.S. et al. Surgical treatment of intermediate nerve neuralgia
using intraoperative neurophysiological monitoring. Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(1):
83-91. (In Russ.). DOI: https://doi.org/10.17650,/1683-3295-2024-26-1-83-91

BBEJIEHUWE

Hespanrus mpomexxyroarnoro Hepa (HITH) (aepBa
Bpucbepra), uim reHUKyIsITHAsI HEBpaaTusi, — OYeHb pe/l-
Koe 3abojieBaHME, BCTpevamlleecss B OTpaHUICHHOM
yucne ciydaes [1]. HITH BniepBbie 6b1a yrmoMsiHyTa John
Nottingham B 1857 r. kak “tic douloureux of the ear”
1 BIIOCJIEACTBUM OIMCaHa psimoM aBTopoB [2, 3]. AB 1907 .
James Ramsey Hunt cuctematuzuposan ganusie o HITH
U TIPEJIOXUI TEPMUH «T€HUKYJISITHAs HeBpaiarus» [3].
BBuny penkoctu 3aboneBanus TouHas npuunHa HITH
ocTaeTcst Hem3BecTHOM [4]. CyIecTBYyeT IMPeaItoaoXeHe
00 nHpeKIIMOHHOM TTprpoae 3aboneBanus (Herpes zoster,
B YaCTHOCTH cuHApoM Pamces XanTa), HO HamboJee Be-
POSITHASI TPUIMHA — KOMITPECCHS IIPOMEKYTOUHOTO HepBa
(ITH) BcaemcTBue HeHpoOBACKYJISIpPHOTO KOH(MIMKTA
(HBK)) [5, 6].

Kinnanyecku HITH niposiBisieTcst KOpPOTKMMU ITPUCTY-
IMaMU CTpPEJISIIOIIe 0oy B TIIyOMHE yXa ¢ Uppagualmneii
B PETPOAYPUKYIISIPHYIO O0JIACTb, a TIPX HAaNOO0JIee TSKEIIOM
TeYEHUHW — B BUCOYHYIO 00yacTh. [Ipy 3TOM MPUCTYITBI
0oJ1eif MOTYT COITPOBOXIATHCS CIIE30TEYCHUEM, CITIOHOOT-
JeJIeHeM 1 U3MEHEHUSIMU BKycoolyiieHus [7, 8]. ITo xa-
pakTepy 00JIM MOTYT MMETb ITOCTEIICHHOE MJIN TTapOKCHU3-
MaJIbHO€ Ha4yajio, HOCUTh TYIIOl, CTONKMIA XxapaKkTep a10o
OBITH PE3KMMMU, KOTIOMUMHU [9], 4TO B KOHEYHOM CueTe
3HAYNUTEIBHO CHIKAET KaueCTBO XXM3HU MmarueHToB. He-
00XOOMMO OTMETUTh, YTO KIMHUYECKAs] TUaTHOCTHKA
HITH nocraTto4yHo Cii0KHA B CBSI3U CO CJIOXKHOM MHHEpBa-
LMeit YITHOM paKOBUHBI TPOMHWUYHBIM, I3bIKOTJIOTOYHEIM,
OyXXIaroluM, TTIPOMEXXYTOYHBIM U 3aTbLIOYHBIMU HEPBA-
Mmu [6, 9, 10]. TakKe 3aTpyaHeHa U HEHPOBU3yaIU3aLMsI
ITH BBUIY ero MajbiX pa3MepoOB M MHANBUIYATbHBIX aHA-
TOMHUYECKIX 0OCOOCHHOCTE (BaprabeTbHOCTh X0a HepBa,
xon ITH Baytpu komruiekcaVII—VIII HepBoB, pa3zneneHue
ITH na otnenpHBIC KOpemku) [8, 10—12].

Ha ceromusimmHmit neHb OOIIETIPUHSTAs CXeMa XUPYP-
ruyeckoro jeyenuss HITH orcyrcTByer, ogHako ObLIM
IIpeITOKEHBI TaK1e TTOIXOIbI, Kak repeceyeHue [TH, Mm-
KpoBacKyJisipHast nekomrpeccus (MB/I) ITH B couetanuu
¢ MBI npyrux 4epemmHbIX HepBOB (TPOMHUYHOTO, SI3BIKO-
[JIOTOYHOTO), MCCeUYeHNE TEHUKYIISITHOTO TaHTus. daH-
HbIE 00 MCTIOJIb30BAaHNK MHTPAOIIEPAITMOHHOTO HEeMpodu-
3nosorndeckoro Mouutopuara (MOHM) mpu HITH

TaKKe OTpaHWYECHBI, HECMOTPSI Ha €r0 OYEBHIHYIO IICH-
HocTh [11, 13]. Takum ob6pa3om, omnpeaeieHre ONTUMATb-
HoM xupypruueckoit Taktuku nipu HITH ¢ ucrnons3oBa-
areM MOHM no3BomT He TOJIBKO YIIYUIIUTH Pe3YIBTaTh
XUPYPTUIECKOTO JICUSHMSI, HO U YMEHBIIUTD YKCJIO TTOCIIe-
OITepalIMOHHBIX OCIOKHEHMIA.

Llenp paboOTHI — OIpeneTUTh ONTUMATBHBIA XUPYPIH-
yecKUil rmoaxon mid jedeHus nauaueHTtoB ¢ HITH ¢ uc-
nosb3oBanneM MOHM.

B crartbe mpencTaBieH KIMHAYECKWI CIIydail Tamm-
eHtku ¢ HITH, onepupoBanHoii ¢ npumeHeHnem MOHM.
OO6CyXIeHbl BO3MOXKHBIC XUPYPTUUECKHE TTIOAXOIBI B 3a-
BUCHMOCTH OT MHTPAOIIePAIITNOHHON KapTHHEL.

KIIMHUYECKUN CITYYAU

Hayuenmxa C., 62 aem, c 6oaee uem 20-nemueii ucmo-
pueli 3a001e8aHUsL, ROCMYNUAA C HCAN00AMU HA HACMble INU-
30061 UHMEHCUBHOU npocmpeausaiowell 60au 6e3 uoUMbIX
nposouupyOWUxX GaKmopoe 6Hympu, 8 2AyouHe 1e6020 yxXa
u 3a yxom (uHmencugrnocms 6oaeil — do §—9 6anin06 no euzy-
anbHOU aHAN02080U uiKane), 3y0 6HYMPU YXA U 8 HAPYICHOM
CAYX080M NPOX00e, HorwuUe 604U 6 001acMU 8epXHell U HUMC-
Hell yeatocmeil, 3aMblAOYHOL 001ACMU CA€8A C MEeHbUel UH-
meHcusHoCcmoio (3 6anna no 8U3YANbHOL AHAN02080I WKANE).
Jluyesvie 60au u 601U 8 yxe He UMeAU BbIPAICEHHO20 Be2ema-
mueHoeo conpogoxcderus. Omoaneuu Yacmu4Ho YMeHbUAAUCH
npu npueme npeeabaruna 6 doze 00 235 me/cym u He3Hauu-
meavHo — npu npueme kKapbamaszenuna. Heodnoxpammoie
010Ka0bl 3aMbLIOUHBIX HEPBOG MECIHbIMU AHECeMUKAMU
YMeHbany 60au 8 auye, HO npu SMom 60U 8 yXe COXPaHs-
auce. B nepgoie 200b1 3a601e6anue Npos6aAsIoCcs nepuooami
yxyouenuii u pemuccuii, oonaxo ¢ 2018 e. 6oau cmanu Ho-
cume nepcucmupyrouuil xapakmep. B césnsu c 601e8bim cun-
OpoMOM nayuenmKka OAUmenbHo Habaoaiacs y OMopuHoAa-
PUH20/02a, NOAYHANA KOHCEPBAMUBHYIO MePanuio, 08aicobl
nepenecaa onepayuro Ha 6apadbaHHoi nosocmu mpacmea-
mansHoim docmynom (2007 u 2008 ee.), Ho 6e3 3HauuM020
VAYUUeHUS.

Ilpu nesponoeuueckom ocmompe ybeoumenvroil bones-
HEeHHOCMU MPULEMUHANbHbIX MOYeK, KYPKOBbIX 30H HA AUue
He ebl61eH0. Ommeuanacs aeekas cybseKkmueHas unepna-
mus 6 3onax V1, V2 caesa u pempoaypuxynsproil obaacmu,
a makaice yMepeHHOU cmeneHu HelipoCceHCOPHAs MY20yX0Chb



Ha negoe yxo. boau nposoyuposanuce pasopasxcenuem Koicu
BHYMPEHHe20 CAYX08020 npoxoda. Jleueamenvhole yHKyUU
AUYEB020 U MPOLHUYHO20 HEPBO8 DblAU He U3MEeHeHbl, NPU3HA-
KU 8e2emamugHbiX NPO30Nancuil He 8blséAeHbl, HaApYUeHUll
CAIOHO- U CAe300MOeneHUsl, USMEHEeHUL BKYCOOULYueHUs na-
yueHmka He ommeuana. B neiipoopmoneduueckom cmamyce
OblAU BbIAGAEHBL MPUL2EPHbIE MOYKU 8 MbIUYAX 3AMbLAOYHOI
2pynnbl U 2pyOUHHO-KAIOYUHHO-COCUeBUTHOI Mbliuye cre8a,
npu NpeccopHoM 030elicmeuu Ha KOmopble 803HUKAAA XA~
pakmepHas 0 nayueHmiy 601b 8 auye, Ho UHMEHCUBHOCMb
u xapakmep 0601eil 8 yxe He UBMEHSAUCH.

[lo dannbim maenumHo-pe3oHanchol momoepaguu 2o0-
A108H020 Mo3ea (3 Th) viaeaeHbl NPU3HAKYU KOHMAKMA KOM-
naexca VII-VIII nepeos u nepedueil HuicHeil MO3XCEUK 0Bl
apmepuu (ITHMA) (puc. 1).

Ilayuenmxa 6bi1a onepuposana 6 PIBY «Dedepanvruiii
yenmp Heipoxupypeuu» Munzopaea Poccuu (e. Hosocu-
oupck).

Onepamuenoe emeutameabcmeo. Onepayus npoeoou-
Aack nood oduyeli anecmesueil ¢ HYMPUBEHHOLU UHQY3Uell npo-
nogona u penmanuna 6e3 UCNOABb308AHUS MUOPENAKCAHMO8
Ha OCHOBHOM dmane onepayuu. B nosodxcenuu Ha npasom
00Ky 015 nooxoda Kk mocmomo3siceuxogomy yeay (MMY) eoi-
nOAHeHa CMAHOAPMHAS PeMPOCULMOUOHAS KPAHUOIKIMOMUSL.
IIpenapuposana 6o0avuioco duamempa nemas IITHMA, noa-
HOCmblo ébl0eneHa U omeedeHa Om CAYX08020 NpPoxoda.
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IIpu smom senwix npusrnaxoe HBK He evi61eno. B xode danv-
Heduwiux manunyaayuil nod komponem MOHM mujamensro npe-
napuposana aKycmuko-gayuanvras epynna Hepsos (puc. 2). ITH
duamempom <1 Mm 8u3yanvbHo U Helipoghuzuonoeu4eckKu uoeH-
mughuyuposan mexcdy cayxo8uim U 8ecmubyASpHbIM HEPEAMU
8 UX YucmepHanbHoll nopyuu (puc. 3) u nepeceuen, a makaice
UCCEYEHO 0K010 5 MM €20 UUCMepHAbHo20 ghpasmenma (puc. 4).
Pana ywuma nocaoiino.

HOHM. Humpaonepayuonno npogoouacs Helipogusuo-
A02UMECK UL MOHUMOPUHZ CLYX0BbIX BbI36AHHBIX NOMEHUYUAN08
Ha o6opydosanuu Cadwell Cascade (pecucmpupyrouue s1ex-
mpoost ycmarnoeaenst 6 npoexyuu Al, A2, Cz no cucmeme
10—20, unmencuernocme cmumyaa cnpasa U c1eea cocmaguid
90056, ywacmoma cmumyna — 17,1 Iy, evinoausnocs 750 ycpeo-
Henuil). Tlpu pecucmpayuu cayxo8six @bl36aHHbIX NOMEHYU-
anoé cnpasa nuku I, I11, V omuemaueo onpedensinucy Ha écex
amanax onepayuu. Jlo Hauara 0CHOBHO20 dMana onepayuu
npU pecucmpayull CAyXo8biX 8bl36aHHbIX NOMEHYUAN08 C1e6a
ommeuanocy cuuxcerue amnaumyowt 111 u V nukos. Ilocae
3a6epuleHuss OCHOBHO20 IMANA ONepayuy U Ha Imane 2emo-
cmasza nuxu 1, 111, V caesa ne onpedensiauce. Jlns monumo-
punea ITH u auyegoeo Hepea uzonvuamole cmepuibHble
21eKmpodsl YCMAHABAUBANU MPAHCKYMAHHO HA CMOPOHE
onepamueHo20 eMeulamenscmea 6 npoekyuu m. orbicularis
oris. Ground-31ekmpod ycmanaeausaiu 6 npoekuyuu Fz.
Ilpamas cmumyasyus auyesoeo nepsa u ITH npogodusace

Puc. 1. Macnumno-pesonancnas momoepaghus 201061020 mo3zea. B CISS-pescume ommeuaemes conpukocHogeHue 1e6020 NULEeB020 Hep8a ¢ cOCYyOUCcmoil
nemaeit [THMA. HeiiposackyaspHbolii KOHGAUKM OmMeHeH KPACHbIMU CIPeNKamu

Fig. 1. Magnetic resonance imaging of the brain. In CISS mode, there is a contact of the left facial nerve with the AICA vascular loop. Neurovascular conflict

is marked with a red arrows
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Puc. 2. Heiipogusuonoeuueckas u eu3zyarvhas uoeHmuguiayus Hepeog aKyc-
muko-gayuansroli epynnul. A — auyesoti Hepe; B — eecmubyaspuuiii nepe
Fig. 2. Neurophysiological and visual identification of the acoustic-facial
group nerves: A — facial nerve; B — vestibular nerve

Puc. 3. Boidesennvie nepgol komnaexca VII-VIII: A — auyesoii neps; B —
secmubyasprotil Heps, C — npomMexCcymouHolii Hepe

Fig. 3. Identified nerves of the complex VII-VIII: A — facial nerve; B —
vestibular nerve, C — intermediate nerve

npu nomouju 6UNOAAPHO20 KOHUEHMPUHECK020 I1eKmpooad
(Inomed, 2 mm) npu cune cmumynoe 0,5—1 mA. Ilockoavky
ITH nomumo uyecmeumensHoix U NApacUMnamu4eckKux 6010-
KOH codepyicum KpynHole 0gueamenbHble 6010KHA U 8Mecme
C AULeBbIM HEPEOM NPUHUMAEm Yuacmue 6 UHHePBayuu Au-
yesoii myckyasamypot [ 13], 013 cmumyasyuu nocaedneeo mak-
ace ucnonv3oganru ounoaapuyro cmumyasyuro (0,5—7 mA,
Inomed, 2 mm).

1100 6u3zyanvHoim KoHmposem oviiu noayuerst M-omeemot
npu cmumyasyuu auyesoeo Hepea Ha moxe 1 mAu ITH — na mo-
ke 7mA (puc. 5).

Amnaumyoa omeemog npu NPAMOU CIMUMYASUUYU AUUEBO-
20 Hepea cocmasuna He MeHee 600 MKkB ¢ aameHmHOCMbIO
cuenana 3,92 mc, ITH — 200 mx B u 6,46 mc coomeéemcmeen-
Ho. O4uegudno, umo amnaumyoda M-omeemos npu cmumyns-
yuu auyesoeo Hepea Oviaa 60abule 86UAY «CPE3AHHOCMU
nuxoe (cm. puc. 5). Heobxooumo ommemums, 4¥mo amnaumy-

Puc. 4. Dman nepeceuenus npomexncymounoeo Hepsa. A — auye6oil Heps;
B — gecmubynsapuviii nepg; C — npomescymounvlii Heps

Fig. 4. Intermediate nerve section. A — facial nerve; B — vestibular nerve;
C — intermediate nerve

200 W/Div

Puc. 5. /Jeueamenvroie omeemui MUMU4ECKOil MyCKyAAmMypbl APU CIUMYAS-
yuu auyesoeo (A) u npomexcymounoeo (B) nepsos

Fig. 5. Motor responses of facial muscles during facial (A) and intermediate (B)
nerves stimulation

da omeemoe npu }’lp}ZMOﬁ CMumyAauuU 1UuUes0co0 Hepea He me-
Hee uem 6 3 paza npegvicunra amnaumydy omeemos I1H, a ra-
MEeHMmMHOCnb — 8 ], 651)030 COOmeemcmeeHHo.
Ilocaeonepauuonnsiii nepuod. B pannem nocaeonepa-
UYUOHHOM nepuode 604U 8 yXe U 3ayuiHoll obaacmu pezpeccu-
poeaaru, O00NOAHUMENbHBIX CUMNMOMOE 6 8ude caabocmu
MUMUHECKUX MblUUY, HE OMMeUuasloCh. (DyHKL{Ll}Z cayxa no cpae-
HEeHUm ¢ ()oonepaquHHbuw nepuodom Heé U3MEeHUAdCh. Bepo—
AMHO, UCHE3HOBEHUEe CAYX06blX 6bl36AHHIX NOMEHUUAN06



60 8peMsi Onepayull c1e8a Mo210 Obims C653aHO ¢ mpakyuell
VIII nepea. [Ipu npuyeavHom mecmuposanuu 6Kyca eviseae-
HO CHUDJICEHUe OWYUjeHUsl CONeH020 U CAA0K020 8 NepeoHux
omdenax 1e60il NOA0BUHbL A3bIKA, NPU IMOM CAMA NAUU-
eHmKa Jcanob Ha HapyuleHus 8Kyca He npedessasiia. Kcepo-
cmomus u Kcepogpmansmus He onpedeasiaucy. Ommeuanrace
npexooswas nepughepuveckas ecmudyi0namus: ucano0ul
Ha 20/1080KPYJiCeHIUe 8DAUAMENbHOR0 XAPAKMEPA NPU CMEHe
ROA0JICEHUs 201108bL, LAMKOCMb NoX00KU. [Ipu Kaunuveckoli
OleHKe OMMeHeHO CHUMNCeHUe 8eCUOYN00KYAAPHOR0 pedhiek -
ca caesa, gvisisnentoe npu npobax Xaremaeu u Yumepbepee-
pa, omkaoHeHue 61e60 6 noze Pombepea, amakcus npu xo0b-
be. Ha goue npoeodumoii mepanuu bemacucmuHom
U 8eCMUOYASPHOLL SUMHACMUKY 00CMUHYMaA Y0081eme0pu -
menbHas 6ecMUOYAsPHAs KOMNeHcayus 8 meueHue 6— 7 OHell.
Tlocaeonepayuonnsiii nepuod eocnumanu3ayuu cocmagui
& Oneil, nayuenmra 6 cocmosuuu 6e3 ocobenHocmeil ebini-
cana Ha amoOyaamopHoe Aeyenue.

Ocobennocmu daavneilue2o meuenus 3a00.1e6anus.
Ha 14— 15-i1 denv nocae onepayuu nayuenmrka noxicanrosa-
AACb HA CAAOOCMb MUMUYECKUX MbLULY CAe8a, 4mo Obiao pac-
UeHeHO KaK OMCPOUeHHbLil nape3 AULe6020 Hepad, 8bl36aHHbLL
peakmueayueil gupyca npoCmozo eepneca nocie MaHunyas-
yuii Ha Hepeax MMY (maxcecms — 3 6anrna no wixanre House—
Brackmann). [locae nposedentoeo Kypca aeueHus Ayuka08U-
pom 6 doze 2000 me/cym (5 cym), dekcamemaszoHom 6 0o3e
8 me/cym (5 cym) u Hauamoi Mumu4eckoi eUMHACMUKU
0bl1 docmueHym HOAHbBLIL peepecc npo3onapesd 8 meveHue
14 Oneil.

Ha 23-it denv nocae onepavyuu y nayuenmeu 6viau om-
MeyeHbl nposeeHUsl panegoll Aukeopeu, nompebosasuleil no-
BMOPHOIL 20CNUMANU3AYUU, PEBU3UU DAHbL C AYMONAACMUKOLL
meepooil MO32080ii 000A04KU, HAPYHCHO20 AHOMOANBHO20 OpeHU -
POBAHUSL 8 MeyeHlUe 5 OHell ¢ 0Aa20NPUSIMHBIM UCX000M.

Ilayuenmra evinucana uepez 12 Oweil b6e3 npusHakos
AUKBOpeU U UHGeKUUOHHbIX ocrodxcheHull. Tlepuod kamamne-
cmuuecko2o Habarodenus cocmasun >12 mec, 60au He peyu-
duguposanu, omoaneHHslii NOCAeONePayUOHHbLI nepuod npo-
mekan 6e3 ocobenHocmell.

OBCYXIEHHUE

HecmoTtpst Ha pazHOOOpasre XUpypruueckKux Mmojaxo-
noB K jeuenunto HITH, oOuienpuHsaTas TakTka Ha cerof -
HSIIHUIA IeHb OTCYTCTBYeT. KpoMe Toro, BBUAY KpaliHei
PEOKOCTH TAHHOW IMaTOJOTMU OOJBIIMHCTBO MCCIEA0BA-
HUM coiepKaT HEOOJIbILIME BLIOOPKHU MALIMEHTOB, a AU3aii-
HbI UCCJIENOBAHUM Pa3IMYaloTCs, YTO B LIEJIOM 3aTPYIHSIET
COMOCTAaBJIEHUE UX PE3YJIbTATOB.

OmHaKO CTOUT OTMETHTh, YTO HEBPAJITHUU YEPEITHO-
MO3TOBBIX HEPBOB B 3THOJOTHUYECKUX M MATO(MU3NOIOTH -
YEeCKMX acIleKTax MMET MHOro obmiero [14—16]. Takum
0o0pa3oM, C y4ETOM 3HaHUI O TPUUMHAX PA3BUTHS U MATO-
¢u3MOIOTNM HEBPAJITU YePEITHO-MO3TOBBIX HEPBOB,
B yactHoctu HITH, OGbiiu mpenioXeHsl pa3inyHble XU-
pypruyeckue TMoaxoabl, Takue kak mnepeceyeHue ITH,
MB/I ITH, ynaneHue TeHUKYJISITHOTO TaHTJIUS UJIU PU30-
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tomus V, IX, X gepenHbIXx HepBOB (cM. Tabiuiy). [Ipu
5TOM HamboJIee 9acTO MIPUMEHSIEMBIMH XUPYPTHUECKIMU
METOAAMU Ha CETOMHSIIHUI JE€Hb SBSIOTCS Tepeceye-
aue [TH wm MBI ITH (komrutekca VII—VIII) (cm. Tad-
auuy) [35, 8].

Cuuraetcd, uto ocHoBHasg npuunHa HITH — cocy-
nucThIii KOHGIUKT ITH B 30He BBIXOma KOpeIlKa 13 CTBO-
na (root entry zone), aHajgornuasrii HBK npyrux geper-
HBIX HepBOB [6, 17]. B cuiy aHaroMuyeckoil 6aM30CTH
ITHMA, 3agHss HUXKHSISI MO3XE4YKOoBasi apTepusi 1100
BETBM ITO3BOHOYHBIX apTEPUil MOTYT BBI3BIBATh CHABICHUE
kowmiekca VII—VIII vepsos, Bxirouas [1TH [1, 5, 17]. Tak,
ITHMA MoxxeT TpuBOINTH K KOMITpeccuu B 75 % ciydaes,
a 3a/THSISI HUXKHSISI MO3XKEeUKOBasl apTepusi U BETBU 1TO3BO-
HOYHBIX apTepuii — B 25 % cayuaes [1, 5, 10, 17]. Tpanc-
TTO3UIINSI apTEPUIA IPUBOIUT K IEKOMITPECCUY HEPBA 1 He-
MeIJICHHOMY perpeccy 6oseBoro cuHapoma [10]. Takue
OITepall BHIIOIHSIOTCS ¢ MUHUMAJIBHBIM PUCKOM BO3-
HUKHOBEHUSI OCJIOXXKHEHMI IMOCIIe BMEIIATeIbCTBA 1 JAIOT
XOPOLIKXE Pe3YJILTaThl C perpeccoM 60JIeBOro CMHApoOMa [6,
10, 17]. OogHako He BceTga MHTPAOTIEPAIIMOHHO MOXHO
obHapyxuth HBK nmpuymHHOTO cocyga ¢ KOMILJIEKCOM
VII—-VIII HepBoB. B aTOM Citydae BO3MOXHBIM 3P (PEKTHUB-
HbIM MeTonoMm JieueHust HITH siBnsiercsa nepeceuenune [TH
(cM. Tabnuiry). Bo BpeMst maHHOM TIPOLICAYPHI OIIEPUPY-
IO XUPYPT MOXET CTOJKHYTBLCS C PSIAOM TPYAHOCTEM
C PMCKOM Pa3BUTHS TTOCICOTIEPAIIMOHHBIX HEBPOJIOTIEC-
CKUX ocjioxxHeHui. Hanpumep, mist Busyanuzanuu [TH
HeOoOXOIMMO BBIIEIUTH MOCIeTHUN N3 KoMmruiekca VII—
VIII HepBOB ¢ pHCKOM MOBPEeXIeHUS (TPaKIIUN ) TALICBO-
ro0 1/WIN BeCTUOYIOKOXJIEAPHOTO HEPBOB, YTO MOXKET
MIPUBECTH K Pa3BUTHUIO TTOCIICONIEPALIMOHHOTO IIPO30TIape-
3a WM CHIVDKEHMIO ciyxa [6, 17]. Kpome toro, mocie me-
pecedernmst [TH y mammmeHTOB MOTYT OTMEYaThCs TaK Ha3bI-
BaeMble MaJIbie OCJIOXXHEHUS B BHJIE pacCTPOMCTBA BKyca
Ha CTOPOHE OIepalvM, pacCTPONCTBA CIE300TACICHMS
WX IIpeXonsinast cadocTs m. levator labialis Ha cTopoHe
orepauuu [6]. B ¢BsI3M ¢ 3TUM JUTST MUHAIMU3ALMK PUCKa
ITOCJICOTePAlIMOHHOI0 HEBPOJOTUYECKOIO IeduIInTa
CO CTOPOHBI aKyCTUKO-(allMaJIbHON TPYIIIBI HEPBOB
Bo BpeMs auccekuumn komriekca VII—-VIII cnenyer co-
0JIFOMaTh 0COOYIO0 OCTOPOXKHOCTD M 00s13aTETBHO UCIIONb-
30BaTh HEUPOPU3NOIOTUUECKIIT MOHUTOPUHT.

[ToMrUMO BBINICOTIMCAHHBIX METOAWK IS JICUCHMUS
HITH u npu comyTCTBYIOIIMX HEBPAJITUSIX paHee ObLIU
MPENJOXEHbl U APYTUE XUPYPTruUeCKue MOAX0abl, TaKUe
kak MBJI nnu puszoromus V, 1X, X uepenHbIX HEPBOB,
HCCcedyeHre TeHUKYISTHOTO TaHmu [3, 18], omHako psa 13
HMX IIPEICTABIISIOT JINIITh UCTOPUIECKIIA MHTepeC (CM. Tab-
JINILY).

Ha nHarm B3ry1s1/1, ¢ IpakKTHIeCKOM TOYKU 3pEHUST B XM -
pyprun HITH HeoOxonuMo peruTh psi KJIIF0OYEBbIX BOIIPO-
COB, OT KOTOPBIX OyIeT 3aBUCETh 3(D(EKTUBHOCTD JICUCHUST
1 130aBJICHHE MAllMeHTa OT MyIUTEIbHBIX OOJICH.

[pexme Bcero, HEOOXOMMMO TIATEIFHOE, BCECTOPOHHEE
KJIMHUYECKOE U HEMpPOBU3YyAIM3alIMOHHOE 00CIeq0BaHUE
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C TIOATBEPKIACHUEM WA UCKITIOUECHUEM COMYTCTBYIOIINX
HeBpanTuii u 3aboneBanuii, nmutupylomux HITH. DTto
ITO3BOJIUT CIEJIaTh XUPYyprudecKrue MaHUITYJISILIUU OoJiee
OTpaHWYCHHBIMU U IIeJICHAIIPABICHHBIMU, N30€KaTh M-
arHOCTUYECKUX OIIMOOK M HEOOOCHOBAHHBIX ITOIXOIOB,
TaKMX KakK IMPeBEHTUBHAS 3KCIUIOPAIINS BCEX 3 ITaxkKei
MMY.

Bropoii Borpoc KacaeTcsl TAKTUKA 1 METOIUKH XH-
pypruueckoro yneyeHust HITH. I1pu nannuum HBK ITH
C MPUYMHHBIM COCYIOM NAaTOTeHETHYECKN 00OCHOBaHA
metoguka MBJI komriiekca VII—VIII uepernHbix HEpBOB,
a cregoBatenbHO, M [1H B cocTaBe KoMIutekca. OmHaKo,
ecnin HBK He onpenensieTcst HU 110 JaHHBIM HEMPOBU3Y-
aJM3alliy, HA MHTPAOIIepallMOHHO, HO TIPH 9TOM MMEIOT-
csl yeTKre KimHudeckue mpu3Haku HITH (1 nckimoyeHsI
Ipyrue BO3MOXHBIC TIPUYMHBI 00J€it), clieayeT orpaHu-
yuThed repeceueHrueM I[TH. B aTom ciydae mipekparmaercst
rmepegaya MaToOJOrMYecKoi mmirynbcaunu depe3 ITH.
B 1O Xe BpeMsI CTOMT OTMETHUTh, YTO TaKWe MOIXOIBI,
kak MBJI wau nepeceueHue [1H, mpuemaembl AUIIb
B ciyvae uzonupoBanHou HITH. I1pu Hanuuum comyrct-
BYIOIIIECY HEBPAJITUH TOITOJTHUTEIEHO HEOOXOIUMO BBITION -
HuTh MBJI kiuHn4yecku 3Haummoro Hepa. [Ipu atom
«IIPEBEHTUBHYIO» JKCIUIOpALINIO BceX 3 aTtaxeit MMY
0e3 KaKnX-JT100 TIPU3HAKOB HEBPAITUMA IPYTUX YePETTHBIX
HEpPBOB CUMTAeM Helleaeco00pa3HOM, TOCKOJIBKY IIPIIIe-
raaue cocyna (Hanpumep, [IIHMA) K HepBY MOXKET BCTpe-
YaThCsl K B HOpME, HO 0e3 KaKMX-I1M00 IMPH3HAKOB HEBPaJI-
ruu [14, 15].

W Ttpetnit Borpoc kacaercst mpumeHenus MOHM.
B cBs13u ¢ anHaTomudeckumu ocobeHHocTsIMU xona ITH on
HE BCETa MOXeT OBITh BU3YAIM3UPOBaH, JIMOO BUIHBI HE BCE
ero BerBu [6]. Ilpm sTOoM HemosHoe mepecedyenue [TH
WU €Tr0 BeTBeil OyleT CITocOOCTBOBATh COXPAHEHUIO 0OJIe-
Boro cuHzapoma [6]. MOHM ITH nipu gocratogHOM OITBITE
HeMpo(hHU3NOJIOTOB CITOCOOEH ITOMOYD B TAKMX CITydasix.

PaHee B rucTojIorMyecKux UCCAEA0BaHUSIX ObLIO MO~
KazaHo, uyto ITH cogepxut no 0,5 % 6ombiuux (>12 MKM
B IWaMETPe) MUCITUHU3UPOBAHHBIX MOTOPHBIX BOJIOKOH
M OTBEYAET 3a aKTUBALIMIO MEPUOPATIBHOW MYCKYIaTyphl,
B YaCTHOCTH 3a TogbeM yria pTa [13]. [Tpu aTom ammutyn-
Ho-BpeMeHHble mapameTpbl ITH u nuueBoro HepBa
pY CTUMYJISILIMKA oTindaioresd [2, 13], 4To MOXeT OBITh
MCIIOJIb30BAHO 711 UHTpaonepalmoHHoi aetekuuu [TH,
0COOEHHO B CJIydyasix OTCYTCTBUSI €r0 BU3YaJIbHOTO UHTpaA-
onepauroHHOro KoHTposs [11]. Takke 3To uMeeT 00J1b-
1110€ 3HaY€HNeE B YCIOBUSIX UBMEHEHHOU aHaToMun MMY
(HampuMep, TPH BECTUOYISIPHBIX IMBaHHOMAax) [11]
WU B HOpMe TIpu BapuabeabHoMm xoae ITH.

TakuM 00pa3oM, perieHue NepeurucaeHHbIX BOITPOCOB
MO3BOJIUT HE TOJBKO 3(PPEKTUBHO OTOMPATh MALIUEHTOB
JIJIs OTIEPaTHBHOTO BMEIIATEIbCTBA, HO U MPUMEHSITH 00-
Jiee HarpaBJe€HHble MHTPAOIEPALIMOHHbBIE METOAUKU
1151 6osee aPPEeKTUBHOTO JIeUEHUS MAlMeHTOB ¢ MUHU-
MaJIbHbIM PUCKOM Pa3BUTUSI MOCIEONEPALMOHHBIX OCTOX-
HEHUMN.

SAK/TIOYEHME

HeBpanrust mpoMeKyTo9HOTO HepBa — OYeHb PEaKOe
W CIOXHOE B AUArHOCTHYECKOM IUIaHE 3a0oJieBaHUE.
IIpu ycraHOBIEHNU OTWArHO3a CICAYET YACISITh 0cO000e
BHUMaHNe T depeHINATBHON TUMarHOCTUKE C IIPUBJIC-
YEHMEM COBPEMEHHBIX TOIIOTHUTEIEHBIX METOIOB MCCIC-
noBaHwus. [IpuMeHeHMe TIPeM3MOHHON XUPYPTUM COB-
MECTHO C HEHpOGU3MOTOTMICCKUM MOHHUTOPUHIOM
TO3BOJINT HE TOJBKO IPUIIECTBHO YCTPAHUTh OCHOBHYIO
MPUINHY 00JIEBOTO CHHIPOMA, HO ¥ CBECTH K MUHUMYMY
PUCKH HEXeJIaTEeJIbHBIX MOCICOIIepAllMOHHBIX OCIIOXKHE-
HUIi, TaKUX KaK Tape3 JIMIIEBOTO HepBa MW CHIDKCHUE
cJIyXa Ha CTOPOHE OIIepallfi, UYTO B IIEJIOM YIIyYIIINAT UCXO-
ITbI XUPYPTUIECKOTO JICUCHHS ¥ COXPAHMUT KAYECTBO XKU3HU
MaIMeHTOB.
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19-ACCOLMMPOBAHHBINT OCTEOMUEIUT

JIOBHOU KOCTU. KJIMHNYECKOE HABJIFOJIEHUE
1 OB30OP JIUTEPATYPLI
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COVID-19-accoummnpoBaHHbIn OCTEOMUENNT — THOMHO-HEKPOTUYECKOE OCNOXHEHUE NepeHeceHHON KOpPOHaBUPYCHO
UHbeKUMU. BONbUWMHCTBO ONMUCAHHBIX B MUPOBOM IMTEPATYPE CYYaeB LAHHOTO OCJ0XHEHUA BbI3BaHbI rpubKom Mucorales.
MyKopMUKO3 sBnsieTcA TaxenbiM ocnoxHeHnem COVID-19, accoummnpoBaHHbIM C BLICOKOM NeTanbHOCTbI0. Hanbonee yacto
nopaeHue 3aTparuBaeTt NpuAATOYHbIE Na3yxu HOCA, KOCTW NULEBOrO CKeneta M rMasHuubl. B cBA3M CO CKNOHHOCTbIO
K 6bICTPOMY NPOrpeccupoBaHmnio 3a60eBaH1s BAXHO MOMHUTL O HAMYUK B3aMMOCBA3M Mexay uHdekumein COVID-19
U THOMHO-HEKPOTMYECKMM NOPaXKeHMEM KOCTEN Yepena, KOTOPOE MOXET OCN0XHUTLCA NOPAXEHUEM MO3ra.

B cTatbe npeacTaBneHo KpaiiHe pefkoe HabnoaeHne COVID-19-accouMmnpoBaHHOro 0CTEOMUENIUTA C NOPAKEHUEM Yellyu
NOOHO KOCTH, OCNOXHUBILErOCA POPMUPOBAHUEM [IBYCTOPOHHUX CUMMETPUYHbBIX MOAAMNOHEBPOTUYECKUX abcueccos
B NPOEKLMM NOGHBIX BYrpoB.

KnioueBbie cnoBa: COVID-19-accounmnpoBaHHbIit OCTEOMUENNT, OCIOXHEHE KOPOHABUPYCHON UHMEKLNM, MYKOPMUKO3,
THOWHO-HEKPOTUYECKOE OCNOXHEHNWE, NOpaXeHne KocTell Yepena, abcuecc
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COVID-19-associated frontal bone osteomyelitis. Clinical case and literature review

G. Yu. Evzikov', D.Yu. Neretin’

!Department of Nervous Diseases and Neurosurgery, I. M. Sechenov First Moscow State Medical University, Ministry of Health of Russia
(Sechenov University); Bld. 1, 11 Rossolimo St., Moscow 119021, Russia;

?A.Ya. Kozhevnikov Clinic of Nervous Diseases of the University Clinical Hospital No. 3, 1. M. Sechenov First Moscow State Medical
University, Ministry of Health of Russia (Sechenov University); Bld. 1, 11 Rossolimo St., Moscow 119021, Russia

Contacts:

Daniil Yuryevich Neretin neretin.neuro@gmail.com

COVID-19-associated osteomyelitis is a purulo-necrotic complication of past coronaviral infection. The majority of
described cases of this complication are caused by Mucorales fungi. Mucormycosis is a severe complication of COVID-19
associated with high mortality rate. Most commonly it affects maxillary sinuses, facial bones, and orbits. Due to quick
progression of the disease, it is important to remember the association between COVID-19 infection and purulo-necrotic
lesions of the skull that can be complicated by brain involvement.

The article presents a very rare observation of COVID-19-associated osteomyelitis affecting the squamous part of the
frontal bone complicated by formation of bilateral symmetrical subgaleal abscesses in the projection of the frontal
eminences.

Keywords: COVID-19-associated osteomyelitis, complication of coronaviral infection, mucormycosis, purulo-necrotic
complication, skull lesions, abscess
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BBEJIEHUWE

COVID-19-acconmmmpoBaHHBI OCTEOMHUEIIAT — THOM -
HO-HEKPOTUYECKOE OCJIOXKHEHUE TTepEeHECEHHON OCTpOi
pecIpaTopHOit BUPYCHOM MHMEKIINI, BEI3BAHHOI BUPYCOM
SARS-CoV-2. C momenTa Havaia rmangemun COVID-19
10 HACTOSIIIee BPEeMsI OITyOJIMKOBAaHO MHOXECTBO COODIIIE-
HUN O Pa3BUTUM THOMHO-HEKPOTHUIECKUX OCIIOKHEHUIA,
BO3HUKIINX ITOCJIE WM BO BpeMsI 3a00JIeBaHNST KOPOHABH-
pycHoi mHbeknue. OnrcaHbl cay9an MOpakKeHUsT KaK
CKeJleTa TyJIOBHIIA M KOHEYHOCTEH, TaK M YeTIOCTHO-JIMIIC-
BOi1 00jacTH. BOJBIIMHCTBO TIPEICTaBICHHBIX B MHPO-
Boi1 ureparype cirydaeB COVID-19-acconmrpoBaHHOTO
OCTeOMUeIINTa BI3BaHbBI TpuOKOM Mucorales [1]. B cBs3u
¢ 9TUM 3aboJeBaHNe TpaguLIMoHHO HasbiBaeTcss COVID-19-
accomMmpoBaHHBEIM MyKopMmuKo3oM (COVID-19-associated
mucormycosis, CAM). AKTyaJbHOCTb U MEXIUCIIUATIIN-
HapHOCTB ITPOOJICMBI IIOATBEPKIAIOTCS TEM, UTO C TaHHBIMU
ocnoxueHusMu COVID-19 cTankuBaroTcst Bpaur MHOTHX
CHELMAbHOCTEl — OTOPUHOJIAPWHTOJIOTH, YEFOCTHO-
JINTIEBBIC XUPYPTH, CTOMATOJIOTH, HEMPOXUPYPTH — BO BCEX
crpaHax mupa. [To oulenkam noprana Leading International
Fungal Infection (LIFE), B noKOBUIHYIO 3py exkKeromgHast
3200J1eBaEMOCTh MyKOPMUKO30M B MUPE COCTABJISLIA TIPH-
MepHO 5 ThIC. citydaeB. PactipoctpanenHocTh CAM cpenun
3aboseBmx nHbekumeit COVID-19 cocrapnser 7 ciyda-
eB Ha 1000 mmammeHTOB, TP 3TOM PaCIIPOCTPAaHEHHOCTD
BCeX IpMOKOBBIX MH(peKMii — 12 cayyaeB Ha 1000 gemo-
BeK. Takke HaOIOmaeTC CTAaTUCTUICCKH TOCTOBEpHAS
pa3HUIIA MEXITy eBPONCHCKIMM U a3MaTCKUMU CTpaHAMMU:
7 cnydaeB B EBporie mpotuB 15 ciyyaeB B a3MaTCKUX CTpa-
Hax Ha 1000 maumenToB [2]. Hanbomnee mogpo6HO ocBe-
meHa npobiema CAM B UHonm, roe 3adMKCHUpOBaHO
noutut 30 TeIC. ciryyaeB 3aboneBanus [3—10]. B HacToseit
cTaThe MBI TIPEACTaBIsIeM KpaliHe peaKoe HaOIIoIcHIE
COVID-19-accoimmmpoBaHHOTO OCTEOMUEINTA C TTOpaXKe-
HHUEM YeIyr JIOOHOM KOCTH, OCITOXHUBIIETOCS (hOPMH-
POBaHNEM IBYCTOPOHHUX CUMMETPHYHBIX ITOTAITOHEBPO-
TUYECKUX a0CLIECCOB B MPOSKILIMHU JTOOHBIX OyTPOB.

KIIMHNMYECKOE HABJITOJIEHWE

Hayuenm ., 62 nrem, nocmynua é Hetipoxupypeuuec-
Koe omoeneHue KAuUHUKU HepeHblx bonesneil um. A. 5. Kooces-
Huxosa Ilepsoco MTMY um. U. M. Ceuenosa 6 mae 2022 e.
Ilpu nocmynaenuu npedesnéasn sanrobvl Ha 20108Hble 60U
U Haauyue 060Ne3HEHHBIX MACKOMKAHHBIX NOOKOICHBIX 00-
Pa308aHuil 100HOU obaacmu 6 npoexkyuu A100HbIX 0yepoe
¢ 2 cmopoH.

Co cno6 nayuenma u no OGHHbIM MEOUUUHCKOU OOKYMeH-
mayuu: 25.11.2021 nepenec ocmpoe HapyuieHue mM03206020
KP0B8000Opaue s no uuemMu4ecKkomy muny 6 00aacmu 8apo-
AUea MOCma c1esa ¢ pasgumuem NPagoCMOpPOHHe20 2eMuna-

pe3a u duzapmpuu. boin eocnumanusuposan é Hegponozuue-
cKuil cmayuonap, 20e 8 nocaedyrouwem nepeHec UHQeKyuo
COVID- 19. B npouecce newenus COVID- 19 noayuan kopmu-
Kocmepouosl U UHCYP@AAYUIO YEAAICHEHHO20 KUCA0pOJa.
Bo epems npebviganus 6 cmayuonape ommemun nosieieHue
b0ne3HeHHOCMU 8 N00HO 0baacmu U cAU3UCMble 8bl0eNeHUSs.
u3z Hoca. 20.01.2022 ocmpo 803HuKAU NpUunyxaocmo u deghop-
Mayus MaeKux mkaweii a6a cnpasa, 00HaKo cnycms 3 OHs
amu usmenenus ucyeaau. 13.02.2022 enoewv noseusace npu-
nyxa0cmo MsaeKux miateii 10010l obaacmu cnpasa, a chy-
cms 5 oueil caesa. Tlocmenenno é3one npunyxaocmu cghop-
Muposasucs 2 NOOKOICHbIX 00pa308aHus HenpasuabHo
0KpYy2noil opmel, HAOMHOINACMUHECKOU KOHCUCMEHYUU.
boira Hasnauena anmubakmepuansias mepanus (amMokcu-
Kkaae 2000 me/cym), Ha ghoHe Komopoii pazmep 06pa308aHull
He3Ha4umenvHo YMEeHbUUACH.

11.04.2022 nayuenm 861noaHUA MASHUMHO-DE3OHAHCHYIO
momoepagpuio (MPT) conoenoeo moszea u wepena, 13.04.2022 —
KomnvromepHyro momoepaguio (puc. 1). B xode uccredosaruii
00HapysiceHbl MHOJICECMBEHHble 04asu decmpyKyuu A00HOI
Kocmu (ocmeomuenaum?), 08yCMOpOHHUE adCUeccyl 8 MASKUX
MKaHAX N00HOU obaacmu é npoekyuu 100HbIX 0yepos. Tlpu
MPT-uccnedosanuu evisénenvt npusnaxu ponmuma. Ilpu
amom 0o 3abonesanus COVID- 19 npuznakog xponuueckoeo
80cnaneHus NPUOAMOYHbIX NA3YX HOCA OOAbHOLL He OmMeUan.
B cea3u ¢ npusHakamu ocmeomueauma A100Hol KOCMU NAyU-
eHm Obl 20CNUMANU3UPOBAH 8 Hellpoxupypeuueckoe omaoene-
Hue 0151 0nepamuHo20 AeHeHus.

IIpu nocmynaenuu 6 Hesposozuveckom cmamyce y HAYU-
eHMa Bbis81eH NPAGOCMOPOHHULL CRACMUYeCKULl eemunapes’
do 4 6annos. Cyxodcunvrule peghaexcol ObLaU 0AHCUBACHbL CNPA-
8a ¢ pacuiupeHuem peaeKco2eHHbIX 30H, MakKdice ¢ npasoil
CMOPOHbL 8bI3bIBAAUCH NamoA02UtecKue pehrekcsl babun-
ckoeo, Onneneetima u Huxcruil pegaexc Poccoaumo. Boisie-
AEeHHble UBMEHeHUSs C Y4emoM aHaMHe3a Oblau UHmepnpemu-
POBAHbBI KAK NPOs6AeHUSI NEPEHECEHHO20 OCMPO20 HAPYUIEeHUs
M03208020 KPOBOOOPAUEHUSL.

B anaauzax kposu u cRUHHOMO0320801 JcUOKOCMU NPU-
3HAK08 80cnaneHus 8biseaeHo He ObL10. Tlpuznakoe ducce-
MUHUPOBAHH020 NOPAdICEHUs. KOCMell cKeaema 8 Xode o0cae-
008aHUs MaKice He 0OHAPYIHCEHO.

04.05.2022 npogedera onepayusi: pe3eKyOHHAs mpena-
Hayus yepena 6 1006HOI obaacmu, yoasenue HOOAnoHe8pPOMuU-
ueckux abcuyeccos MsaeKUX mKauell 8 nPoeKyul 100HbIX Oye-
P08, ydanreHue oCmeomMuerumuyuecKy U3mMeHeHHoU N100HOI
Kocmu U nA0CKOCMH020 3nUdYyparbHo2o abcyecca A00HOI
obaacmu, canayus pponmansHeix nazyx. Onepayus 6v6inoa-
HeHa u3 buaypukyasapHroeo docmyna. Jlobnas kocms yoanena
€ WUPOKOUl pe3eKylell 6epXHUX CMEHOK A00HbIX nasyx. Yoa-
AeHblL 2HOUHbBIe HAA0ICEHUS HA NOBEPXHOCMU MBepdoll MO320-
eoii obonrouxu. Ilpusnakos nepgopauuu meepooii Mo32080i
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Puc. 1. Komnvromepnas momoepagus ¢ 3D-pexoncmpykyueti kocmeil uepena (a, 8) u MacHUMHO-pe30HAHCHAs momoepagus (0, 2), 8binoaHeHHble neped
onepayueli: a, 6 — Ha KOMRbIOMEPHbIX momoepammax ¢ 3D-pexoHcmpykiyueli Xopouio 8UOHbI MHONCECIBEHHble 0Yazu OecmpyKyuu u nepgopayuu 1006Hol
Kocmu, 6, e — npu ckanupoganuu 6 pexcume T2 6 akcuanvHoil NAOCKOCMU @UOHbI MHOXCECMBEeHHble abcuecchl MsaeKux mkaneil (6) u npusHaKu gpponmu-

ma (2)

Fig. 1. Computed tomography with 3D reconstruction of the skull (a, 8) and magnetic resonance imaging (6, 2) prior to surgery: a, ¢ — computed tomography
images with 3D reconstruction clearly show multiple destruction and perforation lesions in the frontal bone; 6, ¢ — T2-weighted images in the axial plane show

multiple abscesses of the soft tissues (6) and signs of frontal sinusitis (2)

000404KU U UHMPAOYPANBLHOSO PACNPOCMPAHEHUS. 80CHAAU-
MeAbHO20 NPOYECcca 6 Xo0e eMeulamenbcmed He 00HAPYICEHO.
Ilocae ydanenus cauzucmoii 060104KU N0OHBIX NA3YX OHU
MAMROHUPOBAHDBL C UCNOABI0BAHUEM AYIMOMPAHCHAGHIMAMA
NOOKOINCHOT HCUPOBOIL KAemHuamKu, Komopas (huKcuposana
ouonoeuveckum Kaeem (puc. 2).

o noayuenus pesyabmamos 6aKmepuosocu4ecKoeo uc-
C1e008aHUA HAZHAYEHA IMRUPUYECKAs AHMUOAKMEPUANbHAS
u npomueoepudKosas mepanus. B cesszu c ompuyamensHvim
De3yabmamom 6aKmepuoaI0eU4ecK020 Uccae008anus Ha pocm
aspobHbIX, AHAIPOOHBIX OaKmepull u epuboe mepanus omme-
HeHa Ha §-il OeHb ¢ MOMeHmAa onepayul.

Ilocaeonepayuonnutii nepuod npomexan eradko. Juxo-
PaoKu, CKONAeHUS JCUOKOCIMU U KPOgU 6 0baacmu onepayuu
He 0mme4anocs, nNayuerm aKkmusu3uposan 8 1-e cymku nocae
onepayuu. Illevr cuamet na 14-e cymku nocae onepayuu.
IIpu ocmompe nonocmu Hoca cauzucmoie 060104KU ObLAU UH-
makmHul do u nocae onepayuu. boavroii evinucan uz cma-
YUoHapa 045 OUHAMUYECK020 HADAIO0eHUS C NOCAeOVIOUUM
pelieruemM 860npoca o naacmuke KOCmHoeo deghekma.

OBCY>KIEHUE
B HacTosAmMIA MOMEHT IIPUHATO CYUTATh, YTO CYLIECT-
BYET 2 OCHOBHBIX 3B€Ha [1aTOreHe3a THOMHO-HEKPOTUYECKUX
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Puc. 2. Uumpaonepayuonnvie pomoepaguu: a — 6uo abcyeccos mMaekux mamnet Had no8epxXHOCHbIO 100HbIX 6Yepo8; 6 — U0 N08PENCOeHHOU NOGEPXHOCIU
uewyu A100HOU Kocmu; 8 — U0 HympeHHel N08epXHOCMU A00HOU KOcmu nocie ee y0dieHus

Fig. 2. Intraoperative photos: a — abscesses of the soft tissues above the surface of the frontal eminences; 6 — damaged squamous part of the frontal bone;

6 — internal surface of the frontal bone after its resection

MOpaxkKeHWH MPUIATOYHBIX Ma3yx Hoca Npu WHOEeKIun
COVID-19. IlepBoe — HapylIeHNe MUKPOLMPKYJISIIAN
B COCyIaxX KOCTEI U CIM3UCTBIX 000JIOUEK Ma3yx, KOTOpoe
MPUBOIUT K (DOPMHUPOBAHUIO 30H OCTEOMAISIIIUY U HEKPO-
3a, SABJISTIOIIMXCS CYOCTPATOM JJIsT KOJIOHU3AIUU YCTIOBHO-
rmaroreHHo# (opoii. HapynieHre MUKpOUUPKyISIIIAN
BO3HUKAET BCJEACTBUE aHTHOMATUYeCKUX 3((HeKToB
SARS-CoV-2, xoTopbie BKIIOYAIOT: HAPYIIEHUE CUCTEMBI
reMocTas3a, pa3BUTHUE TUCCEMUHUPOBAHHOTO BHYTPUCOCY-
JIUCTOTO CBEPTHIBAHUSI 1 MUKPOTPOMOO30B COCYIOB KO-

CTel M CIM3UCTBIX 000JI0YEK MPUAATOYHBIX Ma3yX HOCA,
pOTOBOIT M HOCOBOI TosiocTH [1, 11, 12].

Bropbeiv BaxkHelmM 38eHOM niatroreHe3a CAM siBsi-
FOTCSI UMMYHOIE(UITMTHBIE COCTOSTHUS Y TIAIIMEHTOB, OoJIe-
foimx uHpekimeit COVID-19, kotopbie, BEposSITHO, 1 00b-
SICHSIIOT TIPEMMYIIIECTBEHHO TPUOKOBYIO TPUPOLY
MH(EKIIMOHHOTO areHTa, BhI3BIBAIOIIETO MTOPAXKEHNE KOCTEH.
OTMeueHa B3auMOCBSI3b MEXTy HATMIMEM COTTYTCTBYIOIIINX
3200JIeBaHUI1, CITOCOOCTBYIOIINX HAPYIIEHNIO MUKPOIIUP-
KYJISIIIUUA ¥ JIOKATbHOTO UMMYHHOTO OTBeTa (B TIEPBYIO
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odepenb — caXapHBIi T1abeT), U Pa3BUTHEM OIIIOPTYHHC-
TUYECKOM MH(PEKIINH, B YaCTHOCTH MyKOPMHUKO30B [13, 14].
I[MoMyMO BHITIIEU3T0KEHHOTO, aHAJIN3 TAHHBIX JINTEPAaTy-
pHI, TTocBsimeHHoM natoreHesy CAM, MO3BOJISIET BBIIC-
JINTH PSII JICICOHBIX MEPOIIPUSITUIA, BRITIOJTHSIEMBIX B XOIE
neyernust COVID-19, KkoTophble TMOBHIIIAIOT PUCK Pa3BUTHUS
3TOro ocyioxkHeHud [8, 9, 15]:

* Tepanus IIIOKOKOPTUKOCTEPOUIAMMU;

* BBICOKOIIOTOYHASI OKCUTEHOTEPAITHs;

* MacCHBHas aHTHOAKTepHaIbHAs Teparysl.

[Mpenmomaraercs, 9To0 aKTWUBHAsSI Ha3aJlbHasI MHCY(D-
s kucmoponaa Ha GOoHE UMMYHOCYIIPECCUHN, YCHITH -
BaeMOI TTIIOKOKOPTUKOMIAMU, a TAKXKE MUKPOTPOMOO3BI
B COCYIaxX CIU3UCTOM 0OOJIOUKM CIIOCOOCTBYIOT ITPOHMK-
HOBEHMIO B TOJIIIY CIU3UCTOM OOOJIOYKU U B CTPYKTYPY
mojIeXKaleii KOCTHOM TKaHU MaTOJIOTUYECKOro areHTa
C TIOCJICIYIOIIM Pa3BUTHEM OYaroB OCTCOMUEIINTA.

Kmmangeckas kaptuHa CAM He oT/IMJaeTcsl CIeIm-
(GUIHOCTBIO M, KaK IPaBUJIO, 3aBUCUT OT JIOKAJIM3aILINU
mopaxkeHust. C yueToM HamboJee YacTOTrO ITOPaKECHMUS
MPUIATOYHBIX ITa3yX HOcCa, KOCTEH JIMIIEBOTO CKejleTa
1 TJIA3HUII CAMBIMA TUITAYHBIMU KITMHUIECKUMH TTPOSIB-
JICHUSIMU SIBJISTIOTCST:

* 3aTpygHEHUE HOCOBOTO JBIXaHUS;

* TIaTOJIOTMYECKME BBIIEJICHUS U3 TTOJIOCTH HOCA;
* OINYIICHHE CYXOCTH B ITOJIOCTH HOCA;

* 6oy B opoprHOpaLIaIbHON 00JIaCTH.

KomrproTepHast Tomorpadust yepena v IIpuIaTOYHBIX
Ima3yX HOCa MO3BOJISIET BBISIBUTH OTEK M THIIEPTPOGDUIO
CIIM3UCTBIX 000JI0YEK ITPUAATOIHBIX ITa3yX HOCA, OCTEOIe-
CTPYKTUBHBIC M3MEHEHUS (OCTCOMAJISIINIO) aJbBEOJIsSIP-
HBIX OTPOCTKOB 1 CTEHOK I1a3yX BepXHEl YyemocT, GpoH-
TaJIbHOM Ma3yXM, B TSKEJIBIX CIyJasiX — KOCTeH INIIEBOTO
cKelleTa M JJOOHOU KOCTH ¢ (popMHPOBAaHUEM KOCTHBIX
cekBecTpoB |3, 16].

[Ipu nCIoab30BaHNM KOMIBIOTEPHOM TOMOTpadhun
C BHYTPMBEHHBIM 0OJTIOCHBIM KOHTPACTUPOBAHUEM MOX-
HO BBISIBUTH O0€THEHME COCYIMCTOTO PyC/ia B 30HAX OCTEO0-
HEKpo3a.

MarHuTHO-pe30HaHCHAasT TOMOTrpadusT MMeeT MEHb-
Y0 TUATHOCTUIECKYIO IICHHOCTD JIJIST OTIPEIEIeHIUS KOCT-
HOM MaTOJIOTUM, OMTHAKO ITO3BOJISICT OLICHUTH COCTOSTHUE
CJIM3UCTON MPUIATOYHBIX TTa3yx Hoca. Kpome Toro, MPT-
HCCIIeIOBAaHNE MAaeT BO3MOXKHOCTh OLICHUTH COCTOSTHHE
[JIA3HUII ¥ BEIIIECTBA TOJIOBHOTO MO3Ta B CJTy9ae aKTUBHOTO
BOBJICUCHHMSI B THOITHO-HEKPOTHUYECKIIA TIPOIIECC COMEPKI-
MOTO TJIa3HUII ¥ TOJIOBHOTO MO3ra ¢ ero obonoukamu [17].

Jleuenne CAM BKIIIOYAaEeT XUPYPruyeCKyIO CaHALIMIO
oJara ¥ IOCJIeIyFOIIyI0 MEIMKaMEHTO3HYIO TepaItnio, KO-
TOpasi KOPPEKTUPYETCsSI B 3aBUCMOCTH OT Pe3yJBTaTOB
0aKTePUOJIOTUIECKOTO U MUKOJIOTUYECKOIO MCCIIeIOBa-
HUl. B HacTOSIIMIT MOMEHT CTaHZAPTOM JICUCHHST MHBA-
3uBHBIX CAM sIBJISIETCSI HICTIOJIB30BaHKe aMGboTepriinHa-B
B cJTydae MaeHTHU(pUKAIN rprOKoBOro Bo3oynures. B mpo-
YUX CIIydasx TOIyCTHMa CTaHIAPTHAasI ITOCIeoTepalloH-
Hasl aHTUOMOTUKOMPOPUIAKTAKA B KOMOMHAIIMK C TIPO-

THBOTPUOKOBOI Teparmeil (M3aByKOHA30JI, [T03aKOHA301IT,
dykoHaszoim). Takke HeoOXoaMa KOPPEKIHS COIMYTCTBY-
fOINeit MaToJIOTHHM, OCOOCHHO — TIHIATEIbHBIN KOHTPOJIb
IIMKEMWH Y TALIMEHTOB € caXapHbIM quabderoM [8, 11, 13].
Bo Bcex ciydastx pa3BUTUS OCTCOMMEINUTA Y OOITBHBIX
COVID-19 Heob6xonuMo TIpOBeIeHNE CTaHAAPTHOTO O0aK-
TepHUOJIOTMUECKOTO MCCCIOBAaHMS Ha a3pO0OHbBIC 1 aHad-
POOHBIEC BO3OYIUTEH C OIIpeNeICHIEM TyBCTBUTSIIBHOCTH
K aHTUOMOTHKAM U1 CITEIIUATbHOTO MUKOJIOTUTIECKOTO HC-
CJIemoBaHMsI, BKITIOYAIOIIETo ToceB Ha arap Cabypo ¢ XJ1o-
paM(bEeHUKOJIOM, a TaKKe MPSAMYI0 M (DIIFOOPECIICHTHYIO
MUKPOCKOIUIO OnoMaTtepuana [1].

MyYKOPMUKO3 SIBIISIETCSI TSKEJIBIM OCJIOXHEHUEM
COVID-19. O61mast meTaqbHOCTD ITPU CHUHOOPONTATIBHOM
MYKOPMHKO3¢ 0€3 TTOpakeHMS TOJIOBHOTO MO3Ta COCTABH -
na 24 %, npu CUMHOOPOMTAIbHOM MYKOPMHUKO3€ C Iopa-
keHreM Mo3ra — 59 %. [pu aTom 46 % BbIKUBLIMX 00JIb-
HBIX M3 3TUX 2 TpynI TepsaioT 3peHue [1, 18]. B ¢Bsa3m co
CKJIOHHOCTBIO K OBICTPOMY ITPOTPeCCHUPOBAHIIO 3a00J1eBa-
HUS IS Bpadeil MHOTHX CTIeMATbHOCTEN BaXKHO IIOMHHTD
o Haymuny B3aumocBs3u Mexay COVID-19-undexkuneit
¥ THOMHO-HEKPOTUIECKUM TTOpakeHHeM KOCTEl Jepera,
KOTOPOE MOXKET OCJIOKHHUTHCS TTOpaXKEHHEM MO3Ta.

B Hacrosee BpeMs B IuTepaType IOApOOHO OIMMCAHBI
BapMaHTHl MMOpPaXXeHUsI KOCTel BEepXHEl 4eNocTH, Hoca
¥ TJIA3HMIIBI C BTOPUTYHBIM BOBICYSHHMEM YEIITyr JIOOHOM KO-
cti (puc. 3) [19]. Ciryyan pacIpocTpaHEHHOTO ITOPasKEHUST

Puc. 3. Komnvromepras momoepagpus, 3D-uzobpaxcenue. Mroxcecmeernoe
nopascexue Kocmeil AUUEB020 CKeaema, 0CHOBAHUS Yepena U Yeuyu 100HOoi
Kocmu. Hantocmpayus é3ama u3 pabomet S. Eswaran u coagm. [19]

Fig. 3. Computed tomography. 3D image. Multiple lesions in the facial bones,
base of the skull and squamous part of the frontal bone. Illustration from the
article by S. Eswaran et al. [19]



YeIIyHr JJOOHOI KOCTH 0e3 ITPHU3HAKOB ITOPasKEHUS BEpXHE
YEeTIOCTU Y TJIA3HUIIBI 1O HACTOSIIETO BpeMEHH B TOCTYII-
HOM HaM TSI aHAJIM3a JINTepaType He onmrcaHbl. [1pencras-
JICHHOE HaOJIIoIeHNEe, BO3MOXHO, SIBJISIETCS TIEPBBIM I10-
JTOOHBIM OITMCAHWEM B KIIMHUYIECKOM ITpaKTHKE.

SAKJIFOYEHUME

OIHUM U3 OMACHBIX THOMHO-HEKPOTUYECKUX OCIOXK-
HeHMit KopoHaBupycHo MHDexkmu sBisgerca COVID-19-
accounmpoBaHHBIN ocTeomueuT (M CAM), OOJIBIITNH-
CTBO CJIy4yaeB KOTOPOIO CBsI3aHbI ¢ TpubKoM Mucorales.
C panubIM ocnoxkHeHrneM COVID-19 crankuBaloTcs Bpa-
YX MHOTHUX CITEIIHAIbHOCTEH — OTOPWHOJIAPWUHTOJIOTH,
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YeJIIOCTHO-JIMLIEBbIE XUPYPIU, CTOMATOJIOTH, HEUPOXUPYP-
ru. B ¢BsI31 ¢ BRICOKMMM ITOKA3aTEISIMU JIETAJIbHOCTU IIPU
JAHHOM OCJIOXKHEHMH, a TAKXKE CO CKIIOHHOCTBIO K ObICT-
pOMY IPOIrPECCUPOBAHMUIO 3a00JIeBaHUsI BpayaM BaXKHO
IIOMHUTD, YTO THOMHO-HEKPOTUYECKOE ITOPAXKEHUE KOCTEM
Yyepera MOXET OCJIOXKHUThCS IopaxkeHneM Mo3sra. Bo Bcex
cyJasix pa3BUTHS ocTeomuennTa y 6oabHbIX COVID-19
HEe0o0X0aUMO IIPOBeecHUE OAKTEPUOIOrMYECKOrO UCCIEN0-
BaHMS Ha adpOOHbIE U aHAPOOHBIE BO3OYIUTEIN C OIIpe-
JeJIEHEM YYBCTBUTEIbHOCTU K aHTHOMOTHKAM. JleyeHue
CAM BKJIIOYAET XMPYPrUYECKYIO CaHALIMIO OYara 1 rociie-
JYIOLIYI0 MEAMKAMEHTO3HYIO TEPAIMIO, a TAKXKE KOPPEK-
LIVIO COMYTCTBYIOLIE MTAaTOJIOIMMU.
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[TPUYMHBI HEVIIAY XUPYPTUYECKOTO JIEHEHUS
TTALIMEHTOB C BPOYKIEHHBIMHU BA3AJIbHBIMU
DHIIEDATOLIEJIE

H.A. Yepnnkosa, JI.A. Caranun, E.B. Illeaecko, C.B. Illyraii, M.A. Kyrun, H. /. Tonosun, A.B. Caxapos

DIAY «Hayuonanvhwiii meduyunckuil uccaedosamenvckuil yenmp Heupoxupypeuu um. axad. H. H. Bypoenko» Mun3zdpasa Poccuu;
Poccus, 125047 Mockea, ya. 4-a Teepckas-Amckas, 16

KoHTaKTHhI:

Hapexpa AnekceeBHa YepHukoa Chernikhope@gmail.com

JHuedanouene, AU YepenHo-Mo3roBas rpbixa, npeactasnseT coboit 3a6onesaHne, Npyu KOTOPOM NPOUCXOAMT Nponabu-
poBaHMe MO3roBbiX 060104EK U CTPYKTYP rONOBHOMO MO3ra yepes AetekT yepena. KnuHudyeckue nposBneHns BKAOYaOT
HapylweHMe HOCOBOTO AbiIXaHusA, AedopMaLmio Ha303TMOMAANBHOW 06M1aCcTH, HasanbHyto TMKBopelo. Ha doHe nepcucTu-
POBaAHUA FPbIXW MOTYT BO3HWUKATb Pa3NNyHble BOCNANMUTENbHbIE OCI0XKHEHNA (MEHWUHTUT, MEHUHTO3HLEANUT, BEHTPUKY-
nnT, abcuecc roloBHOMO MO3ra), 1eTanbHOCTb NpU 3TOM cocTasnseT 8—10 %.

basanbHoe 3HUedanouene — pegkas nartonorus, Tpedyiolwasn KOMNIEKCHOTO NOAX0AA K IEYEHUIO B YCIOBUAX Cneuuanm-
3WPOBAHHOTO CTaLMOHAPa C NPUMEHEHNEM BbICOKOTEXHONOMMYHOrO 060pyRoBaHua. JleuebHas TaKTUKA U PUCKK onpefe-
NATCA UHAWBUAYANbHO C yYeTOM BO3pacTa NaLuMeHTa, MMeIoLWMUXCca CMMNTOMOB, pa3MepoB MONOCTY HOCA, IoKanu3auum
1 pa3MepoB KOCTHOTO Aedekta. [pu OTCYTCTBUM Ha3aNbHOI JMKBOPEU BO3MOXKHA OTCPOYKA XMPYPrUYECKOro NeYeHns
AN NOJYYEHNUs BO3MOXKHOCTM MCMONb30BaHMsA ayTOKOCTM CBOAA 4Yepena, 3ab6opa HafKOCTHUYHOTO NIOCKyTa Gonbliero
pa3Mmepa, BbINONHEHUA Onepauun KOMOMHUPOBAHHLIM JOCTYNOM, CBeAeHUs K MUHUMYMY OMEPALMOHHbBIX OCIOXHEHUH.
Mpu 3HAOHA3ANIBHOM IHAOCKONMYECKOM [OCTYNe HeOOXOAUMO OTLENUTD SHLE(ANOLENE OT OKPYIKAIOLMX TKaHEH, NOSHOCTbI0
VOANUTb FPbIXXEBOI MELWOK W BU3YyaNnN3UpPOBaTh KOCTHbIE Kpas fedeKTa, 3aTeM BbINOSHWUTb €70 NAACTUYECKOE 3aKPbITHE.
HecMoTps Ha To uTO cyliecTByoLmMe neyebHble METOALI, Kak MPaBuo, 3 MeKTUBHbI, B paae Cly4aes He YOaeTcs JoCTUYb
Kenaemoro pesynbrata. B ctatbe npefcTaBieHbl 2 peAKUX KIMHUYECKUX HabAlo4eHUs, Korpa nauneHTam ¢ 6asanbHeiM
3HUedanouene notpe6GoBanacb NOBTOPHAA onepauus AN YCTPAHEHWUA TPbIXM U NNACTUKK AedeKTa OCHOBaHUs Yepena.

KnioueBble cnoBa: 6aszansHoe 3Hu,e¢)anouene, YepenHo-mMo3roBas rpbhxa, HasajabHaa JTMKBOpPEA, NONOCTb HOCA, XUpyp-
rmMyecKoe nie4yeHue, TpaHCnaaHTaT, Nn1acTukKa KOCTHOro J],Ed)eKTa

Ina uyutuposBanua: Yepuukosa H.A., Catanun JI.A., Wenecko E.B. v gp. MpuunHbl Heyaay XMpypruyeckoro eyerus
naLuMeHTOB C BPOXAEHHbIMU 6a3anbHbiMK 3HLedanouene. Heitpoxupyprus 2024;26(1):99-109. DOI: https://doi.org/
10.17650/1683-3295-2024-26-1-99-109

Reasons for failure of surgical treatment of patients with congenital basal encephaloceles

N.A. Chernikova, L.A. Satanin, E.V. Shelesko, S.V. Shugai, M.A. Kutin, N.I. Golovin, A.V. Sakharov

N.N. Burdenko National Medical Research Center of Neurosurgery, Ministry of Health of Russia; 16 4" Tverskaya-Yamskaya St.,
Moscow 125047, Russia

Contacts:

Nadezhda Alekseevna Chernikova Chernikhope@gmail.com

Encephalocele or craniocerebral hernia is a disease in which there is a prolapse of the meninges and structures of the
brain through a skull defect. Clinically, they are manifested by a violation of nasal breathing, deformation of the na-
so-ethmoid region, and nasal liquorrhea. Various inflammatory complications (meningitis, meningoencephalitis, ven-
triculitis, brain abscess) can occur against the background of persistent hernia, while mortality is 8-10 %.

Basal encephalocele is a rare pathology that requires an integrated approach in a specialized hospital using high-tech
equipment. Therapeutic tactics and risks are determined individually based on the patient’s age, current symptoms, size
of the nasal cavity, location and size of the skull base defect. In the absence of nasal liquorrhea, it is possible to delay
surgical treatment in order to be able to use an autologous bone of the calvarium, to collect a larger periosteal flap, to
perform the operation using a combined approach and to minimize surgical complications. With endonasal endoscopic
access, it is necessary to separate the encephalocele from the surrounding tissues, completely remove the hernial sac
and visualize the bone edges of the defect, and then perform its plastic closure.
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Despite the fact that in most cases the existing methods of treatment are very effective, in a number of cases it is not
possible to achieve the desired result. This article presents two rare clinical cases in which patients with basal enceph-
alocele required reoperation for herniation and skull base defect repair.

Keywords: basal encephalocele, cranial hernia, nasal liquorrhea, nasal cavity, surgical treatment, graft, bone defect

repair
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BBEJIEHUWE

Buuedaouene (D11), mmm yepermrHo-M0O3roBasi rpbLKa,
MIpeACTaBIIsIeT CO00M 3a00JIeBaHNE, IIPY KOTOPOM IIPOUC-
XOIUT TIPOIA0MPOBAHKE MO3TOBBIX O00JIOUEK U CTPYKTYP
TOJIOBHOTO Mo3ra 4epe3 aedekT yepera. [1o satnomornu
TaKWe rPbKU MOTYT OBITh BPOXIEHHBIMU U TPUOOPETEH-
HeiMH [1]. Bazanbabie D1 aBnsioTcss Hanbonee peIKUMUI
W TIOAPA3NENISIIOTCS B 3aBUCHUMOCTH OT JIOKAIU3allNU
Ha TpaHCOTMOMIAIbHBIE, C(PEHOITMOMIAIBHEIE, TPAHC-
ceHommanpHBIe U (DpoHTOChEHOMTANBHBIE (C(heHOOPOM-
TasbHbIe) [2, 3]. KiMHIIecKy OHY TIPOSIBIISIIOTCS HAPYIIICH -
€M HOCOBOTO IbIXaHUsI, AehopMaliiieil HA303TMONIATEHOMN
o0Jractv, HasaabHOM JuKBopeeii [4]. B 10—37 % ciay4aes
MOTYT BO3HUKATD Pa3IMIHBIC BOCITAIUTEILHBIC OCTIOXHE-
HUs (MEHUHTUT, MCHUHTO3HIIe(aTUT, BEHTPUKYJIUT, a0OC-
1IecC TOJJOBHOTO MO3ra), IIPH 3TOM JICTAIBHOCTb COCTaB-
nster 8—10 % [5].

Jledenne maumeHTOB ¢ 6azaabHBIMH D1l 3agactyio
TpeOyeT TEeCHOTO B3aUMOIEHCTBUS HEMPOXUPYPTOB, JIOP-
XUPYPTOB, CITCIINATINCTOB IO YETIOCTHO-IUIICBOM M TIjIa-
crrudeckor xupypruu [6]. TpaanimoHHO BCe YepPEITHO-
MO3TOBBIEe TPBLDKU yIalsiId TpaHCKpaHUanbHO [7, 8].
OmHAKO MHOTOYMCIICHHBIE MCCIIeIOBAHMS TTOCICTHIX IBYX
MEeCITUICTAM TOATBEPKIAIOT BEICOKYIO 3(PDEKTUBHOCTH
1 6€30ITaCHOCTh SHIOCKOITMYECKOM SHIOHA3aIbHOMN Me-
TOOVKM TIpH JICUCHUHU TALIMEHTOB C MATOJIOTHE OCHO-
BaHud yepena [9—11]. K nmpeumymecTBaM 3HIOCKOMM-
YeCKOT0 3HAOHA3AJIbHOIO JOCTYIIa OTHOCSTCS MEHBIIAS
KPOBOIIOTEPS, OTCYTCTBUE TPAKIIMOHHOTO BO3ICHCTBHS
Ha TOJIOBHOM MO3T, YMEHBIIIEHNE TTOCICOIePAlInOHHOTO
00JIEBOTO CHHAPOMA, OTCYTCTBHE BHEIITHUX pa3pe30B, CO-
KpallleHrue CPOKOB ToCImMTaan3annu. M3 HemocTaTKoB
cliemyeT OTMETHTh ABYMEpHOE M300pakeHne, HeOOXOMM-
MOCThb paOOTHI B Y3KOM IIPOCTPAHCTBE, OTpaHWYCHUS
B 00BeMe orepanui (OTCYTCTBHE BO3MOXHOCTH ITPOBECTH
KOppeKIunio nedopMalinii, TPYTHOCTHA IIPU TUIACTHKE
KPYITHBIX M1 MHOXECTBEHHBIX Ie(PeKTOB). Y meTeit SHI0-
CKOITMYECKWI SHIOHA3AIBHBIN JOCTYI UMEET OTIPEaCIICH-
HBIE 0COOCHHOCTH 13-3a HEOOJBIINX Pa3MePOB MOJIOCTH
Hoca (ITH), y3ocT HOCOBBIX X0IIOB, HeC(DOPMUPOBAHHO-
CTH TIPUAATOYHBIX T1a3yX M PMCKA HETATMBHOTO BIIVSTHUST
OIlepallMOHHOM TpPaBMbI Ha KpaHUOG(AIIMAIbHBII POCT.
ITpu BpoXXIeHHBIX TPHIKAX MOTYT OOHAPYKMBATHCS aHO-
Mamu pa3Butus cTpykryp ITH 1 orcyTcTBOBaTH TUITMY-
HBbIE aHATOMUYECKHE OPMEHTHPHI, UTO 3aTPYITHSIET padoTy
xupypra [12, 13].

J1si KOppeKUUKU COMYTCTBYIOLIMX U3MEHEHUI HA30-
OpOUTATBLHO-JIOOHOM 00IacTU y TTAalMeHTOB ¢ D11 mcnob-
3yI0T KOMOMHHUPOBAHHBIC TOCTYIIBI, TP KOTOPBIX CO CTO-
POHEI TTOJIOCTH Yepelia BHIIIOIHSIIOT IIepeceYeHNe MIeNKI
MEHHMHTO3HIIedaolee, TUIACTUKY AeheKTa OCHOBAHUS
yeperia ¢ OMHOMOMEHTHBIM YCTpaHeHHEeM KpaHUOdalm-
anpHBIX nedopmarmii. Co ctopons! [TH ymnansttor rpeoke-
BOI MEIIOK SHIOCKOIMMYECKUM JOCTYIIOM [14].

HecMoTpst Ha TO YTO CYIIECTBYIOIINE METOIBI JieUe-
HUsI, KaK IpaBuiio, 3(h(heKTUBHBI, B HEKOTOPBIX CIyJasx
He yJaeTcsl JOCTUYb XKeJlaeMoro pesyabrara [15]. Mbl ipu-
BOJIUM 2 peIKNX KJIMHUYECKNX HAOIIOAECHMS, B KOTOPBIX
MaryeHTaM IMoTpedoBaIach MOBTOPHAST OIIepalIysI IS ya-
JICHUsI TPBDKM M TUTACTUKU IeeKTa OCHOBAaHUS depera.
ITpoananu3upoBaHbl (DaKTOPHI PHCKa IJIST OIPEaeTICHUS
TOKAa3aHMI K BEIOOPY XMPYPTrUIECKOTO TOCTYIIA M YCOBEP-
IIEHCTBOBAHWS METOIVKH JICUCHUSI TTALIMEHTOB ¢ 0a3aJIb-
HbeiMH D11

KIMHUYECKOE HABJIFO/IEHUE 1

Hauuenm P., 1 200a 3 mec, nocmynua 6 HMHUI] neii-
poxupypeuu um. akad. H. H. bypdenko c duaernozom: mparc-
ammoudasvroe D11, degpekm ocHosarus yepena cresa.

Co cno6 podumeneli, y nayueHma umeno Mecmo Hapyuie-
HUe HOC08020 ObIXaHUsi, HOBO0OPA308aHUE 8 HOCOBOM X00e
cnesa.

U3 anamnesa: HapyuieHue HOC08020 ObiXAHUSI OMMeUa-
A0Cb cpazy nocie poxcoeHusi, ObiLA0 3an0003peHo 006eMHOe
obpasosanue ITH cresa. Bvinonnenst KomnsromepHas momo-
epagus (KT) u maecnumno-pe3zonarcnas momoepagpus (MPT)
20/108H020 M032a, NO OAHHbIM KOMOPbIX 8blasaeH deghekm
OCHOBAHUS epena 8 004acmu peulemuamoii nAACMUHKU,
mparncammoudansvroe D1 cresa. B eospacme 2 mec 6 mHozo-
npoguavHoM hedepanbHom UeHmpe GbINOAHEHO MUKPOXUPYD-
euyeckoe yoanenue 6azanvrozo J11 ¢ ucnoavzosanuem 08y-
CMOPOHHEI Ype30PO8HOL CYyNPaopoUmManbHoll KpaHuomomuu.
Tlocaeonepayuonnbiii nepuod npomekan 6e3 0CA0M4CHEHULL.

TIpu konmponsrom KT-uccaedosanuu na 7-e cymiu nocae
onepayuu 8 negvlx omadenax A00HOU obaacmu onpedensncs
mpenanayuoHHblil Oegpexm, 6 IIH creea — epuviocesoii meulox
¢ He0OHOPOOHBIM codepucumbim, pasmepamu 41 x 11 x 15 mum,
cMewaowull Hocogyr nepe2opooxy npaeo.

Pana 3axcuna nepsuunbiM HamsaiceHUeM, Wbl CHSIMbL
Ha 10-e cymku. B dunamuie coxpausanuce OvixamenvHole Ha-
PpYyuleHus Ha (hone obmypayuu 1e6020 HOc08020 xoda. Pexo-
MeHO08aHO ydaneHue epblicu 6 A0p-cmayuoHape, Kyoa



nayuenm nocmynun 8 gospacme 5 mec. Boinoanena onepayus:
yoanenue nogoobpasosanus I1H caresa c nnacmukoii ee Kpbi-
wu aymomkauamu. 1pwidcesoii mewok yoaneHn nymem MoHO-
noasapHoil koaeyaayuu. Ilhacmuka deghexma ocywecmenena
¢ NOMOUWbI0 2eMocmamuueckoll 2yoku, ukcuposanHoli gu-
opunoguim Kaeem. Takoce gvinoaneHa peno3uyus Kocmell
nepeeopodku Hoca énego. [locaeonepayuonnsiii nepuod npo-
mekan 2n1aoko; MamnoHsl U3 Hoca yoaiensl Ha 2-e CYmKU.
Hocoesoe dvixanue goccmano8unocs, NPU3HAK08 HA3AAbHOLL
Aaukegopeu He 6vi10. Ha 7-e cymku nocae onepayuu npu 3H00-
ckonuueckom uccaedosanuu ITH npuznakog auxkeopeu max-
ace He gvisgneno. Ha 10-e cymku nocae onepayuu nayuenm
8bINUCAH 8 YOOBAEMBOPUMENLHOM COCMOSHUU 1O MECIY HCU-
menscmea.

Yepes 3 mec nocae 3HO0CKONUYECKOU SHOOHA3AAbHOU
onepayuu nos8UALUC, NPO3pautbvle JcudKue 8bloeseHuUs U3 1e-
6020 HOC068020 x00a. Ilpu KoHcyabmayuy 0MopUHOAaPUH2O-
A102a 00HapyceHo UHopooHoe meno Ha one ITH caesa, 6 ces-
3U ¢ uem npogedena ee canayust (y0aneHsl <KpUCmMaiiudecKkue
naacmunku»). [layuenm vinucan Ha 5-e cymku nociae one-
payuu 8 y0081emeopumensHOM CoCMosHUU nod amoyramop-
Hoe HabOaodenue. [Ipu koumpoavuoti MPT cnycmsa 5 mec
(6 6o3pacme 1 200 2 mec) gvis6nero Hazoammoudanvoe 11
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bonvuux pazmepos cresa. Ilo dannvim KT: coxpansrouguiics
deghexm 6 obaracmu peuwremuamori NAGCMUHKU, caedbl npeo-
wecmeyoweil mpenanayuu, mpancammoudanvroe 1,
meneopoumusm (pacwupenue neperocuynt). Illayuenm
Hanpaenen 6 HMUI] neitpoxupypeuu um. axao. H.H. Byp-
deHko.

Ilpu nocmynaenuu (6o3pacm 1 200 3 mec) cocmosiHue
pebenka cmabuavrHoe. Ommeuaromces: NOCAEONePAUUOHHbLI
pybey 6 106H0IL 0baacmu, meaeopobumusm. Ilpu ocmompe He-
8D0N020M: NCUXOMOMOpHOe pazeumue 6 Hopme. [Ipu rop-oc-
mompe: caeea 6 npeddeepuu ITH yuanomuuroe obpazosanue,
NOAHOCMbIO 00MYpUpyrouee oouuil Hoco8oli X00, nepecopodxa
HOCa cmewjena 8npaso; CAUUCMAs 000404KA YUAHOMUYHA,
8 HOCOBbIX X00ax causucmoe omadensiemoe, HOCo80e ObixaHue
epy6o 3ampyduero. Ha puc. 1 npedcmaenennvt pe3yiomamet
KT-uccaedosanus 6 dunamuxe.

Beinoanena onepayus: KOMOUHUPOBAHHOE (MUKDPOXUPYD-
euyeckoe U IHOOCKONUYecKoe mpaHcHa3aabHoe) ycmpanerue
mpancammoudanvHozo I1L ¢ o0HoMoMermHOU naacmuKoi
depekma 0cHOGaHUs Hepena ¢ UCNOAb308AHUEM OUOCOBMe-
CMUMBIX MAMEPUAN08 U KOMNbIOMEPHbIM CIepeoaumozpa-
huneckum modeauposanuem. B xode onepayuu nocae buay-
PUKYASIPHORO 80AHO00PA3HO20 pa3pe3a MseKux mMKaHel

Puc. 1. Komnotomeprovie momoepammol (a—e) u komnviomepras 3D-peioncmpykyus 201081020 Mo3ea nayuenma P. (e—u): a, e, sc — npu poycdenuu:
mpancommoudanbHoe MeHuHeoyele ciesa, oeghekm peuemyamoii RAACmuHKU; 0, d, 3 — @ OUHAMUKe ROCAe HeUPOXUPYPeU4ecKol onepayuy: nocieonepayi-
OHHble UBMEHEeHUs, MPAHCIMMOUOANbHOE MEHUHEOYele C1edd; 8, e, U — @ OUHAMUKe nocie 2 S3HOOCKONU4ecKux SHOOHA3AAbHbIX onepayuii: deghekm peuiem-
Yamoii NAQCMUHKU, MPAHCIMMOUOANbHOE MEHUH20Uene Ce6d, OCIMAamounas deghopmayls 100HO-0pOUMANbHO0 KOMAAEKCA

Fig. 1. Computed tomography imaging (a—e) and 3D computerized reconstruction (e—u) of the brain of patient R.: a, e, s — at birth: transethmoidal

~

meningocele on the left, defect of the cribriform plate; 6, 0, 3 — in dynamics after neurosurgery: postoperative changes, transethmoidal meningocele on the left;
8, e, u — in dynamics after two endoscopic endonasal surgeries: defect of the cribriform plate, transethmoidal meningocele on the left, residual deformity of the

fronto-orbital complex

12024

Hab6niopeHue u3 npaktukm | Case from practice

101



]
R
-

v

©

—

o

IS

®)

el
Y
<%
wv
©
v

S

X

s

[

X

©

Q

=

(]

s

v

s

I

(2]

=L

Q

=
O

(4]
I

102

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

chopmuposar 0OUUPHbLLL HAOKOCMHUYHDbLIL N0CKYM HA WUPO-
Kom ocrosanuu. llposedena bugponmanvras KpaHuomomusi;
obaacme nepeHocss pacuupena. Boinoanena ocmeomomus
0a3anbHO20 A0CKYmMa A00HOU KOcmU ¢ (popMUpoganuem Kocm-
HbIX 3aMKO08 8 HAOAA3HUYHBIX 004ACmAX C 00eux crmopoH.
B obaacmu eopuzonmanvHoil naacmuHKU peulem4amoii Ko-
cmu caeea 8uisiAeH0 KOAbYO epbidceo2o kanana. Illeiika
2pbldicU MAKCUMAABHO 0a3ANbHO KOA2YAUPOBAHA U Nepeceyera
(puc. 2, a). Yoanocw ceecmu kpas meepooii Mo32060ii 000404~
KU 6 obaacmu degpekma u Hanroxicums Ha Hee uigwl. Cooepoicu-
Moe 2pbliceso2o MeuwKa yoaneHo.

Janee 6 nonocms epwlicesoeo mewka 66edern IHOOCKON
(0°). IIpu ocmompe 0cmamro08 epbidcesbix MAcc He GblA6AeHO,
CMeHKU MewKa ¢ 2na0KumMu po308biMU NOBEPXHOCMAMU,
He OMAUMUMBIMU OM HOPMAAbHOI causucmoil obonouku [TH.
B c6s3u ¢ omcymcmauem aHamomu4ecKux opueHmupos pe-
WeHo Ha 2-M dmane onepayuu ocyu,ecmeums yodieHue cme-
HOK 2pbloici NOCpeOCcm8oM mMpaHCHA3aAbHO20 IHOOCKOnUYe-
ck0eo docmyna. lIposeden eemocmas; na obaacme depekma
meepdoil M032080il 060404KU YA0dCEH C80000HbLI N0CKYM
HadkocmHuuyp!t (puc. 2, 6). 3amem 6 10010 00AACMU BbINOA-

HeH 3a060p aymokocmu ¢ pacujenienuem ee Ha 2 KopmuKaib-
Hole naacmunku. Ppaemenm HapyHCHOU NAACMUHKY peMode-
AUPOBAH U UCNOAB308AH 0451 NAACMUKU JegheKma 0CHOBAHUSL
uepena; maxce Kk T1H ynoxcen wiupokuii yuacmok Hadkocm-
HUybl Ha cocyoucmoil Hoxcke (puc. 2, 8). Boinoanena eepme-
musayus npu nomowu naacmur Taxoxomo6 u ubpurno8o2o
Knes. Dpaemenm 6HympeHHe20 KOPMUKAAbHO20 CA0S YUK CU-
pogar 6 obaacmu doHopckoeo deghexkma. M3 cpedunHvix om-
den06 6a3anbH020 KOCMHO20 A0CKyma y0aneHa e2o cpeodHss
uacmo, 8 pe3yabmame 4eeo nepemelyeHbl MeouanbHbie CIeH-
Ku enrasnuy. Ppaemenmol @ukcupogansl mencoy coboil
U YCMaHoenersl 8 004acmb UCXO00H020 PACHON0NCEHUS.
Tlocae 3a6epuienuss mpanckpanuanbHO20 5Mana Ha4amo
MpancHazanvHoe dHO0CKOnU1ecKoe yoanenue 2epulicesoeo
mewka. [Ipu ocmompe ITH sndockonom 0° @ cpednem Hocoom
Xode ce6a GuU3yanU3UPO8arbL HaPYICHbLE ePbliicesble 000A0UKU
(puc. 2, 2), komopoie Obiau omadeneHsl OM OKPYICAIOUSUX
cmpykmyp [TH ¢ homowbto MOHONOAAPHOI KOa2yAayuu U Mu-
KPOHOJICHUY, U YOaneHbl, nocae 4e2o 00HaxNcuacs Oeghekm OCHO-
8aHUs Yepena, 3aKpulmolil 8 npoyecce npedvloyueeo 3mana
onepayuu (puc. 2, d). B obaacme deghexma ycmarnognenvl

Puc. 2. Dmanwvt onepamusnoeo emewamenscmea y nayuenma P. Hnmpaonepayuonnvie gpomoepaguu, noayuennvie ¢ ROMOUbIO MUKpOCKona (a—e), u H-
dockonuueckue uzodpaxcenus (3ndockon 0°) (e—e): a — yoarenue snyepanoyene; 6 — naacmuxa degpekma 0CHOBAHUS YepPena c60000HbIM AOCKYMOM HAO-
KOCMHUYbL; 8 — NAACMUKA 0eheKma 0CHOBAHUS Hependa HAOKOCMHUYHBIM A0CKYMOM HA NUMAIOWeli HOJCKe U (hpasMeHmom KoCmu; @ — IHOOCKONUYECK UL
ocmomp noaocmu Hoca; 0 — yoaneHue 000404eK 2pbiices020 MEWKa; e — NAACMUKa degeKkma 0CHOBAHUS Yependa co cmopotvl nosocmu Hoca. HIT — nocosas
nepeeopooxa; HI — nocoenomxa; HHP — nuxcnsis nocosas paxosuna; CHP — cpedusis nocosas paxosuna; I'M — epwicesoi mewrok; I[IM — naacmuveckuii
mamepuan

Fig. 2. Stages of surgical intervention in patient P. Images from the operating microscope (a—e), endoscopic images (0° endoscope) (e—e): a — removal
of encephalocele; 6 — plasty of the skull base defect with a firee periosteal flap; 6 — plasty of the skull base defect with a periosteal flap on a feeding pedicle and a bone
fragment; e — endoscopic examination of the nasal cavity; 0 — removal of the hernia sac membranes; e — plasty of the skull base defect from the side of the nasal
cavity. NS — nasal septum; NP — nasopharynx; INT — inferior nasal turbinate; MNT — middle nasal turbinate; HS — hernial sac; PM — plastic material
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Puc. 3. Komnviomeprvie momoepammoi (a, 6) u komnviomepnas 3D-pexoncmpykyus (8, e) 201061020 mosea nayuenma P. ¢ dunamuxe. [locaeonepayuonnvie
U3MeHeHUs! 8 OCHOB8aHUU hepedHell yepennoll amiu. Cmpeakamu YKazan yemano8AeHHblI ()pasmeHm aymokocmu 045 naacmuku 0eghekma 0CHOBAHUSL Hepena

Fig. 3. Computed tomography imaging (a, 6) and 3D reconstruction (8, ) of the brain of patient P. in dynamics. Postoperative changes in the area of the floor
of the anterior cranial fossa. The arrows indicate the installed of autologous bone fragment for plasty of the skull base defect

@paemenmot naacmunst Taxoxkomo6 (puc. 2, e), guxcuposan-
Hble MPOMOUHOBBIM KAeem U3 0OHOPCKOU naasmol. B npaesoii
IIH pacceuenvt cnaiiku mexncoy HuM@CHei HOCO80U PAKOBUHOU
u nepe2opookoii Hoca. JegopmuposanHbiil y4acmox HOCO8O
nepeeopodku nepemeuler 61e60 no cpedueil aunuu. B obwue
HOCO08ble X00bl ¢ 0beux CMmopoH YCMaHo8aeHbl mamnoHst Me-
pouens.

[locneonepayuonnoiii nepuod npomekan 2nadko, npu
A0p-0CMOMpPax 6 QuHamuke Ha 1—7-e cymku npu3HaKkoe Ha-
3aAbHOU AuKkeopeu He obHapyxceno. Ha 7-e cymku nocae
emewamenscmea npogedeno konmponstoe KT-uccaedosanue
20/108H020 M032a: OMMeYeHbl NOCMONEPAUUOHHbIE USMEHEeHUs!
6 obaacmu OHa nepeduell wepenHoil amxu (puc. 3).

Ilpu namomopgonoeuueckom uccredoganuu 8 nepeom
@paemenme (8355m co CMOPOHbL NOAOCMU Yepena) 8bisieAeHa
2AUANBHASL MKAHb C NPUHAKAMU 80CNAACHUS; 60 BMOPOM —
eunepmpohuposanHulii snumenuii, pyoyogsie UMeHeHus.
Tucmonoeuueckoe 3axarouenue: 1.

Ha 7-e nocaeonepayuontsie cymku nayuenm 8 yoogiem-
60pUMENbHOM COCIOSIHUU 8bINUCAH NOO aMbY1amopHoe Ha-
01100eHUe no Mecmy JcUmenbcmea.

KIIMHMYECKOE HABJITOJIEHUE 2

Ilayuenmra C., 10 mec, nocmynuna 6 HMHUI] neiipo-
xupypeuu um. akad. H. H. Bypoenko ¢ duaenozom: mpancam-
moudanvHoe D11 caesa, deghexm ochosanus yepena 8 ooaa-
CMu Kpbldu peuem4amozo Aaoupunma.

U3 anammesa uzgecmuo, 4mo ¢ poyucoeHuss OMMeHaIoCch
HapyuieHue H0C08020 ObIXAHUSL, UMEAU MeCMO NPUSHAKU 006eM-
HO020 00pa308aHUs 166020 HOCO8020 X0da. Peberok o6caedosar

no mecmy scumenvcmeaa. Ilpu KT u MPT svisa61eno mpanc-
ammoudanvroe I ¢ degpekmom ocHoganus uepena cresa.
Jlpyeux nopokoe pazeumus He obrHapyicero (puc. 4).

Tlayuenmxe vinonnena onepayust 8 obseme IH00CKOnU-
ueck0eo dH00HA3aNbH020 ycmpaHenus D1 u naacmuku de-
ghekma ocHoganus uepena aymompaHcnAGHMAYUOHHIMU
mamepuanamu. 1 yoareno nocpedcmeom MoHONOAAPHOU
Koaeynayuu. Ilpu nenoanom ydaseHuu epoidce8oeo meuwka
CMAN0 803MONCHbBIM UHCMPYMEHMANAbHO Onpedeiums Kpas
degpexma. Ilepsvim croem 6 npoceem deghekma ycmarnosneH
U UHMPAKPAHUANbHO UHBARUHUPOBAH 2eMOCMAMUMecKULl Ma-
mepuan; 6MopsiM CA0EM YA0NCEH ACKYAAPUIUPOBAHHBLE 10~
ckym, g3amulil u3 ramepanvHoil cmenku ITH. Ilposedena
Qurcayus puobpun-mpomobuHosvim Kaeem (puc. 5).

Ilocreonepayuonnuiii nepuod npomekan 6e3 ocobeHHo-
cmeil; nayuenmKka 8blNUCana Ha 3-u cymiu nocae onepayuil.
Tucmonoeuueckoe uccaedoganue: ghpaemenm mo3e080i mea-
HU ¢ yuacmkamu ¢ubposa u gpazmenm SnUmMeauansbHoll Gol-
cmunku. 3axarouenue: D11,

Ilo dannoim konmpoasuoit MPT uepes 1 200 nocae
onepayuu (6 sozpacme 1 200 11 mec) evisieaetvl cOXpaHsi-
roueecs mpauncammoudanvuoe IIl, depekm ocHosanus
uepena @ 004acmu Kpvlidu peuiemuamozo 1aoupunma cae-
6a (puc. 6).

ITlayuenmxa noemopno eocnumanuszupoearna ¢ HMHUI]
Hetipoxupypeuu um. akad. H.H. Bypdenko 6 éo3pacme 2 nem
0as yemparneHus 6azanvHoll epsiicu. Tlpu nocmynaenuu cocmo-
sHUe cmabuabHoe, Jxcanob He npedssensem. Jlop-ocmomp: npu-
3HAK08 HA3AAbHOU AUKBOPEU He BblsiBAEHO, HOC080e ObIXaHUe
€80000H0e.
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Puc. 4. Maenumno-pesonancruie (a, 6) u KomMnvomepHsie MOMOSPAMMbL (8, 2) 20106H020 Mo3ea nayuenmku C. neped onepayueii. Tpancammoudanvroe
IHUearoyene, deghekm 0CHOBAHUS Yepena 8 00AACMU KPblULU peulem4amoeo 1abupunma ciesa (NOKa3an cmpeaxoii)

Fig. 4. Magnetic resonance imaging (a, 6) and computed tomography imaging (8, 2) of the brain of patient S. before surgery. Transethmoidal encephalocele,
skull base defect in the area of the roof of the ethmoidal labyrinth on the left (shown by the arrow)

Puc. 5. Dmanwt onepayuu y nayuenmru C. udockonuueckue uzobpaicenus (3ndockon 0°), neeas cmopoua: a — snyeganroyene, 3aHUMArOUee 6ecb NpoCceem
HOC06020 X00a; 6 — yoaneHue Hyedanoyene nymem MOHONOAAPHOU KOAZYASUUU, OCMAMKU 2PbINCEB020 MEUKA; 8 — 8ACKYAAPUSUPOBAHHbII NOCKYM, NO-
Kpwlgarouuii oonacme degpekma ocHosanus uepena. HIl — nocosas nepeeopooka; HHP — nuichss Hocoeas pakosuna;, CHP — cpednss nHocosas pakosuna;
TM — epwioncesoii mewiok,; BJI — eackyasapu3uposanHbulii A0CKym

Fig. 5. Stages of surgery in patient S. Endoscopic images (0° endoscope), left side: a — encephalocele occupying the entire lumen of the nasal passage; 6 —
removal of the encephalocele using monopolar coagulation, remnants of the hernial sac; 6 — vascularized flap covering the area of the skull base defect. NS —
nasal septum; INT — inferior nasal turbinate; MNT — middle nasal turbinate; HS — hernial sac; VF — vascularized flap
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Beinoanena nosmopuas onepayusi: IH00CKoOnuuecKoe
9HOOHA3AAbHOE YyCcmpaHeHue MpaHcImmoudanrvHozo 1],
naacmuka degpekma OCHOBAHUS Uepena 6 001acmu Kpblul
peuwemyamoeo aadbupunma. I[lposedeno pacceuenue cnaex
(puc. 7, a), epoviocesoii Meulok yoaieH npu NOMOouU MOHONO-
AsAPHOIU Koazyaayuu. Buzyaausuposan Kocmuulil degexm
OCHOBAHUS Hepena c ucmeueruem aukeopa (puc. 7, 6). Tgep-
das M03208as 000104Ka yuuma y3108bimu weamu (puc. 7, 8).
[losepx degpekma c e20 3HauumenvHviM NepeKpvimuem yao-
JHCeH NO020MOGAEHHbII ayMOMPAHCHAGHMAM — (pasmeHm
wupokoil gpacuyuu bedpa (puc. 7, e). Ilposedena guxcayus
@ubpun-mpomobunosvim knreem, 6 IIH caesa ycmarnoeaeH
mamnor Mepouens.

B nocaeonepayuonnom nepuode xanobd, 0caodicHeHull
He Obi10. Tamnon uz ITH yoanen Ha 1-e cymku, npusHakoe
HA3aAbHOU AUKGOpeU He omMeuanocs. B yooeiremeopumens-
HOM COCMOAHUU NAUUEHMKA 8bINUCAHA NO MECY JCUMeNsb-
cmea Ha 4-e cymku nocae onepamueHo20 eMeamenscmed.

OBCYXIEHHWE

Hns onpeneneHus: (paKTOPOB, BIMSIIONINX HA MCXOI
oIepalliy, W YCOBEPIIIEHCTBOBAHMS JIEUCOHON TaKTUKU
HaM¥ IIPOAHaJIM3UPOBAHBI 2 KIMHUYECKUX CIydasl He-
YIa4HOTO JIeYCHUs IeTeil ¢ TpaHCOTMOMIAIbHBIMHU DI
OCHOBaHMSI Yepera.

BpoxnenHoe 6a3anbHoe D1l 00bIYHO AMarHOCTUPYET-
s TIpY 3aTPYIHEHUHM HOCOBOTO IbIXaHUS Y PeOSHKA TTOCIIe
poxneHus. BusyaabHO OHO ompenessieTcsl KaK OTHOCTO-
pPOHHEE OKPYIJIOe IIMaHOTUIHOE 00pa30BaHUE B 00J1aCTH
CPEIHETO WM 00IIIeT0 HOCOBOTO X0, IIPU 3TOM HOCOBAsT
IeperopoaKa cMellieHa KOHTpanarepanabHO. C LIeIbIO O~
TBEPXKICHUS IUArHO3a BHITTOJHSIOT SHIOCKOIIMYECKOE
ucciaenoBanue, KT 1 MPT romoBHoro mo3sra. B ciyuae
paspbiBa 06oouek D1l Bo3HMKaeT HazalbHAS TUKBOpPESI,
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TIPU 3TOM BBICOK PMCK BOCHAJUTEIBHBIX OCIOXHEHUI
(MeHMHTHT, abCIIecc TOJIOBHOTO Mo3ra). Hammane Hazaib-
HOI JTUKBOPEH CIIYXXUT ITOKa3aHUEM K SKCTPEHHOMY XM-
pyprudeckoMy siedenuio [16—18]. I1pu orcyrcrBun Jnk-
BOpEU ONEepaTMBHOE BMEIIATEJIbCTBO BBIITOIHICTCS
B IUTAHOBOM TopsiaKe. JledeOHast TAKTUKA OIIPEAeIISIeTCS
VHINBUAYAJTBHO C YIETOM BO3pacTa MalMeHTa, UMEIOIINX-
¢Sl CUMITTOMOB, HAJTM4YWsI KpaHMOpallnaabHBIX qedopma-
U 1 COITyTCTBYIOIINX ITOPOKOB Pa3BUTHSI, a TAKXKE pa3-
mepoB IIH m xapakTepUCTHK KOCTHOro aedexTa
(yroxanmzanms, pa3meps) [19].

BBuny penkoit BCTpe4aeMOCTH TaHHOM IATOJOTUH
K HACTOSIIIIEMy BpeMEHHU HEeT eIWHOTO MHEHUSI OTHOCH-
TEJIbHO ONTHUMAJIBHOTO BO3pacTa MallMeHTa ISl yCTpaHe-
aug DL v mnactuku gedekra [20]. P aBTOpoB cunTaIoT,
YTO JICUCHHUE CJICAYeT MPOBOIUTH KaK MOXKHO paHBIIE
B CBSI3M C HapyIIeHHEM pOCTa JIUIIEBOTO CKeJIeTa, OTCTa-
BaHMEM B Pa3BUTUU Ha (DOHE TMIIOKCUU, BEPOSITHOCTHIO
TMOBPEXICHUS TPHIKM M BO3SHUKHOBEHMS OCIOXHEHMIA
[8, 21]. Tak, S. Mohindra 1 coaBT. cOOOIIAIOT 00 YCITeII-
HoM ymaeHun D1l 3HIOCKONMMYIECKUM 3HIOHA3ATIbHBIM
IOCTYIIOM Y 15 meTeli, BO3pacT MJTAIIIETO M3 KOTOPHIX CO-
craBisut 21 gens [22]. Apyrue aBTOphl YKa3bIBalOT Ha He-
00XOIUMOCTh OTJIOXHTBH OIEPaTUBHOE BMEIIATEIHCTBO
Ha 6—12 Mec, 4TOOBI 00ECIIEYnTh JOCTaTOYHBIN pocT ITH
[23—25]. Onepanyio TpaHCKpaHUATBLHBIM JOCTYIIOM JIy4-
11Ie TIPOBOINTH B Bo3pacte 12—18 Mec, YTOOBI MUHUMU3U-
pPOBaTh PUCK aHECTE3MOJIOTMYECKHUX OCIIOXHEHMUI [26].

I1o HalleMy MHEHUIO, B KIMHUYECKOM HabatogeHuu 1
OBUTIO ITOMYCTUMO OTJOXHUTH OIEepaTUBHOE JICUCHUE Ha
3—4 Mec, Tak KaK y alleHTa He OBLIO ITPU3HAKOB Ha3aJlb-
HOW JIMKBOPEU, SIBJISIIOLLEICS yIpO30i IJIsl )KU3HU. Bbrku-
IaTeIbHasl TaKTUKA TakKKe IpeIcTaBiIsiiach 000CHOBaH-
HOI, TTOCKOJIbKY OBIT BEIOpAH TpaHCKpaHWAIbHBIN JOCTYII,

Puc. 6. Maenummo-pesonancrvie momoepammol 201081020 mo3zea nayuenmiu C. yepe3 1 200 nocae onepayuu. Tpancommoudanvroe sHyeparoyene, deghexm
OCHOBAHUSL Yepena 6 00Aacmu Kpblull peulem4amozo AaoupuHma caeéa (RoKas3aH Cmpeaxoii)

Fig. 6. Magnetic resonance imaging of the brain of patient C. 1 year after surgery. Transethmoidal encephalocele, skull base defect in the area of the roof

of the ethmoidal labyrinth on the left (shown by the arrow)
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Puc. 7. Dmanst onepayuu y nayuenmru C. Dndockonuueckue uzobpaxcerus (3ndockon 0°), 8Ud co cmopoHsl nOAOCMU HOCA (1e8as CMOPOHA): a — PYOUosble
usMeHeHus nocae 1-ii onepayuu; 6 — dehekm 0CHOBAHUS Yepena 8 00AAcmU KPbliiU Pellem4amozo Aa0UpuHma; 6 — Wevl Ha meepooii M032080il 000104Ke;
2 — hpaemenm wupokoi gacyuu 6edpa, ya0iceHHbLl cO CMOPOHbL NoA0CMU Hoca Ha obaacme degpekma. HIT — nocosas nepeeopodka; HI — Hocoenomka;
HHP — Huxchsas nocosas pakosuna; CHP — cpednss nocosas pakosuna; D1 — suuegaroyene; PU — pybuossie usmenenus é obnacmu npedvloyueli nia-

cmuku deghekma 0CHOBAHUS Yepena

Fig. 7. Stages of surgery in patient S. Endoscopic images (0° endoscope), nasal cavity view (left side): a — cicatricial changes after the I* operation; 6 — skull
base defect in the area of the roof of the ethmoidal labyrinth; ¢ — sutures on the dura mater; e — fragment of the wide fascia of the thigh, laid from the side of
the nasal cavity to the defect area. NS — nasal septum; NP — nasopharynx; INT — inferior nasal turbinate; MNT — middle nasal turbinate; EC —
encephalocele; CC — cicatricial changes in the area of the previous plasty of the skull base defect

a B 2-MeCSIYHOM BO3pPacTe KOCTH CBOJIA Yepera v HaIKOCT-
HULA CIULIKOM TOHKUE 7151 3a00pa X B KAUECTBE TPAHC-
IuiaHTara. Takum o0pa3oM, OTCpPOYKA ONEepalud MO3BO-
Jista u36exaTb MHOTOITAIMHOTO JIEYEHUSI U YCTPAHUTD
MEHUMHTOIeJle KOMOMHNPOBAHHBIM (TpaHCKpaHUAIb-
HBIM ¥ 9HJOCKOMMMYECKNM) JOCTYIIOM 32 OTHO BMella-
TEJILCTBO.

Boei6op moctyna mist yerpanenust DL paznuaHoi
STUOJIOTUY 3aBUCUT OT JIOKAIM3aiuu aedexra, KInHuIe-
CKOM CUMIITOMATUKH, & TAKXKE OT KBATN(UKAIINU XUPYP-
ra i TEXHUYEeCKOro 000pya10BaHus OMepallMOHHON. B Ha-
CTOSIIIIEE BpEeMS SHIOCKOMMUYECKUIN SHIOHA3ATbHBIN
JIOCTYTI cunTaetcst Hanbosee 3(hGeKTUBHBIM TTPU edeKTax
B 00J1aCTH peleTYaTON MIACTUHKHU, KPBIIIE PELIETYATOrO
JTabMpuHTa, KIMHOBUAHON masyxe. [1pu pacnonoxenuu

nedexra B JIOOHOI Ma3yxe, MHOXECTBEHHBIX M KPYITHBIX
(>2 cm) b6azanbHBIX nedeKkTax 1 HEOOXOIMMOCTH YCTpaHe-
HUST fechopMainii Ha30-T00HO-OPOUTAIBHOTO KOMILIEKCA
MOKa3aHO MCTIOJb30BaHNE TPAHCKPAHUATIBHOTO WJIA KOM-
OMHUPOBAHHOTIO TOCTYTA.

JI71s1 mOoCTUXEeHWs HAWIYUYIINX Pe3yTIbTaTOB JICUSHUST
HEO0OXOIMMO COTPYIHUYECTBO HEMPOXUPYPTOB, OTOJIAPUH-
roJIoroB, o¢TaTbMOJIOTOB, MATOMOPGHOTIOTOB U APYTUX
cnenuaaucToB. B yacTHOCTH, G0/bIIIOE 3HAYEHHUE UMEET
Ka4eCTBEHHO BBITTOTHEHHOE TUIACTUIECKOE 3aKPhITHE Jie-
¢ekTa ocHOBaHUS Yeperra. [J1st 3Toro He0OXOIMMO OTIE-
JIUTh TPHIKEBOE 00pa3oBaHME OT KOCTU U BU3YAIU3UPO-
BaTh KOCTHBIE Kpast nedexra [27].

B xnmmHMYecKkoM HaOMIOAEHUN 2 TKAHU TPHIKEBOTO
MeIIKa ObUTM OTHEeJIeHBI OT KOCTHBIX KpaeB nedekTa



HE IOJIHOCTBIO, YTO MOLJIO MOCIYXUTh IIPUYMHON Hepa-
mukanbHoro yaanenus DL, IIpu coxpansomemcs D11
y pebeHKa BbICOK PMCK pa3BUTHUsI HA3aJbHON JTUKBOPEU
U BOCIIAJIUTEIbHBIX OCII0KHEHUH B ITOCI€0NePallMIOHHOM
nepuone. OO0 3TOM CBUACTEIBCTBYIOT PE3yIbTaThl TUCTO-
JIOTMYECKOI'0 UCCIeI0BaHUsI B KIMHUYECKOM HaOJI0e-
HuH 1 (o9aroBo-muddy3Has mumMbonTHass THOUIBETPALIVS,
yKa3bIBalolllasi Ha IPUCYTCTBUE BocnaneHus). [1pu Hanu-
YUK OCTATOYHOro obpasoBaHus B [TH HapyiaeTcs HOp-
MaJIbHBII POCT KOCTE 1ML, YTO BeIET K TaKUM aedop-
MaLsIM, KaK TeJIeOpOUTU3M, CMELIEHWE CIIMHKK U /W1
reperopoaku Hoca. BoiaeneHue kpaeB geekra U UxX Bu-
3yau3aLys Ipy 9HI0HA3aIbHOM 3HAIOCKOIMMYECKOM BMe-
LIATEJIbCTBE MOTIYT CIIYKUTh KPUTEPUSIMU PaAUKAIbHOCTH
ycrpaHeHust D11, [TockonbKy npu BpOXKIEHHBIX YEPETHO-
MO3TOBBIX I'PbIKaX UMEIOTCS AHOMAIMU Pa3BUTUSI BHYTPHU-
HOCOBBIX CTPYKTYP M MOTYT OTCYTCTBOBATb IIPUBBIYHEIE
XAPYPrAYECKNE OPUEHTUPBI, LIEJIECO00pa3HO UCTIONB30BATh
CHCTEMY MHTpAOIIEpallMOHHONM HaBuranuum [28, 29].
OnuH u3 Haubosiee 0OCYXKIAaeMbIX B JTUTEpAType BO-
IIPOCOB — BBIOOP TpaHCIUIAHTATA AJIS IJIACTUYECKOTO
3akpbuITUs AedekTa ocHoBaHus uepena [30, 31]. Ha ceron-
HSIITHWHA IeHb OTIMCaHO MHOXECTBO BUIOB TPaHCILIAHTA-
TOB, CPeAY KOTOPBIX MOXHO BBIAECIUTH 2 OCHOBHbIE TPYII-
Ibl: CBOOOJAHBIE TPAaHCIUIAHTAThI ((PparMeHTHl XUPOBOM
KJIeTYaTKu, aciust, KOCTHbIE W XpsIleBble (DparMeHThI,
cimusucras obonouka ITH) u Backy/sipu3rpoBaHHbIE JIOCKY-
ThI (Ha30CENTalbHbII JOCKYT, IOCKYT U3 HOCOBBIX PaKO-
BuH). [1o pe3yabraTaMm MCCIEAOBaHMIA, PUCK BOSHMKHOBE-
HUS Ha3aJbHOW JMKBOPEU B IIOCJIEOIEPALMOHHOM
Mepyoe P UCIIOIb30BAHUM CBOOOIHBIX TPAHCILUIAHTATOB
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BBIIIIE, YeM IIPU MCIIOJIb30BAaHUM BaCKYJISIPU3MPOBAHHBIX
JIocKyTOB [32—35]. B xiimHM4YecKOM HAOMIOOeHUM 2 I
TUTACTUKH TIPUMEHSIJICS BacKYJISIpU3NPOBAHHBINA JIOCKYT
u3 narepanbHoit creHku [TH. Bo3aMoXXHO, MIME@HHO 3a cyeT
3TOrO Y peOeHKa He pa3BUIICS ITOCICONePAIMIOHHBI MEHIH-
TUT, HECMOTPsI Ha HepanuKaJIbHOE yIAJICHUE TPBIKU.

SAK/ITFOYEHME

bazanpHoe DIl — penkas maTonorus, Tpedylomas
KOMILJIEKCHOTO MOAX0Ja B YCJAOBUSIX CIIeLMAIM3UPOBAH-
HOro CTallMOHapa ¢ MPUMEHEHMEM BHICOKOTEXHOJIOTUY-
HOro o0opynoBaHusl. Pucku v TakTvka jJedyeHus orpee-
JISIIOTCSI UHAMBUAYAJIBHO C YY€TOM BO3pacTa IaleHTa,
KIIMHUYECKUX MposiBlieHu#, pasmepoB [1H, nokanuzanuun
¥ pa3MepoB JedekTa ocHoBaHUs yepemna. [1pu oTcyTcTBUM
Ha3aJbHOH JIMKBOPEU BO3MOXHA OTCPOUKA XUPYPIUIECKO-
ro JIeYEHUSI, UTO MO3BOJISIET B MOCJIEAYIOIIEM MCII0JIb30-
BaTh ayTOKOCTh CBOJA Yepera, OCYILIeCTBUTh 3a00p Ha-
KOCTHUYHOTO JIOCKyTa OOJIBIIIEr0 pa3mMepa, BHIITOIHUTD
orepalro KOMOMHUPOBAHHBIM JOCTYIIOM U CBECTU K MU~
HUMYMY OIlepallMOHHbIC OcJIoXHeHus. MccnenoBaHus
MOCJEOHUX ABYX AECATUICTUN MOATBEePXKIatoT 3¢ (PEeKTUB-
HOCTb 11 0€30MaCHOCTb 3HI0CKOMMYECKOI 3HI0HA3aIbHOM
METOIMKU TIPU JISYEHU U MALMEHTOB C MaTOJOTUeil OCHO-
BaHUs yepena. HecMoTpst Ha TO 4TO CyILIECTBYIOLINE Jie-
yeOHbIE METOABI B OOJBIIMHCTBE cliydyaeB 3P (EKTUBHEI,
He Bcerga yaaeTcsl JOCTUYb KeJlaeMOro pe3yjbTara.
s onpeneneHus (aKTOPOB, BIUSIONIMX HA UCXOJ, OTIe-
panuu, U yCOBEPIIEHCTBOBAHUS JIEUEOHOIM TAaKTUKHU T1O-
JIE3HBI 0OMEH OITBITOM M ONMCAHUE KIIMHUYECKUX HA0JTI0-
NEeHUN Mo JIeYeHUIO MallMeHTOB C JAaHHOM MaTOJOTHEN.
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CTEPEOTAKCHUYECKAA PAINMOXUPYPI'UA
BECTUBYJIAPHBIX IIBAHHOM: 5BOJIFOLIWA
ONJIOCODPHUUN JIEHEHNA

C.P. Uibanos!, A.B. Tonanos?, C.M. banos?

000 «lamma Meomexnonoeuu»; Poccus, 249036 O6nunck, ya. Koponesa, 4;
2omoenenue paduomepanuu u paduoxupypeuu DIAY « Hayuonarvholii MeOUUUHCKUL UCCA008AMENbCKULL UEHMD HelipoXupypeuu
um. akao. H. H. bBypdenxo» Munzopasa Poccuu; Poccus, 125047 Mockea, ya. 4-a Teepckas-Amckas, 16

KoHTaKThI:

Cepreit PyctamoBuy Unbsinos sergeyilyalov@gmail.com

BecTubynspHble WBaHHOMbI — Haubosee YacTas pa3HOBULHOCTb ONyXoneil 061acTM MOCTOMO3XeuKoBoro yrna. CTepeo-
TaKCUYeCKas PafMoOXUPYpPrus BXOAUT B apCEHAN METOLOB JIeYeHUs JaHHbIX ONyXoNeil HapaBHe C TPALULMOHHBIM XUPYP-
rMyeckum noaxodom. B Poccum ¢ yuetom 3abonesaemocTy, Npesblilwanlein 15 paguoxupypruyeckux ciyyaes Ha 1 MaH
HaceneHus B rofi, 0Xkmaaemas noTpeGHOCTb B CTEPEOTAKCUYECKON PafMOXMPYPruvm npu BecTUOYASPHBIX WBAHHOMAX
cocTaBnset 6onee 2 ThiC. BMELIATENbCTB EXErofHO.

CTepeoTaKcuyecKas pafuoxXupyprus HaXoanUTCA Ha CTbIKE HECKONbKMX KITMHUYECKUX CNeLManbHOCTeil: Hellpopaguonoruy,
HENpPOXMUPYpPrUM 1 PafMaLMOHHON TePANMK, KAXKAAs U3 KOTOPbLIX BHECNA CEPbE3HbIN BKNAA B Pa3BUTUE JAHHOTO METOAA
neyeHus. Hanbonee 4acto B KIMHWUYECKON NPAKTUKE UCMONb3YeTCA KOOANbTOBbIA annapar «[aMmmMa-HOX», cneLuansHo
npefHasHayeHHbli Ans BO3JEeNCTBUA HA MHTPaKpaHWanbHble HOBOOOPa30BaHUA. TaKKe NPUMEHSAIOTCA COBPEMEHHbIE
NIMHelHble YCKOPUTENU 3NIEKTPOHOB U MPOTOHHbIE YCKOPUTENY, 06eCneynBaloLLMe BbICOKYIO TOYHOCTb U KOH(OPMHOCTb
06ny4eHuns. OnbIT NPUMEHEHMS, HAKOMNEHHBIA C MOMEHTA NEPBOTO NPUMEHEHUA AaHHOMO METO/A B IEYEHUMU BECTUOYNAP-
HbIX WBAHHOM, NO3BOMMUA He TONbKO ONTUMU3UPOBATL A03bl 06YYEHUs AN BO3AEMCTBUA HA ONYX0Nb U Npunexaume
KpUTUYeCKue CTPYKTYpbl (CTBON MO3ra, BHYTPEHHEE YX0), HO U U3Yy4UTb 0COOEHHOCTU NOCTNYYEBLIX MUKPO- U MaKpOM3Me-
HEHUN, UX BAUAHME HA KNIMHUYECKOE TeYeHUe, a TaKKe pa3paboTaT peKoMeHAaLnUu No pagmoxXMpyprum WBaHHOM pas-
JIMYHOrO pasmepa. Bce 310 cnoco6CTBYET BLICOKOMY YPOBHIO KOHTPOS POCTA OMYXONM M HU3KOI YacToTe yHKLUUOHANb-
HbIX HApYLEHWIi, 4TO HApAZY C XOpOoLlei NepeHOCMMOCTbI0 U MUHUMANIbHBIMU CPOKAMKU TOCMUTANMU3aLuuM onpeaenser
Oonee HU3KyI0 CE6ECTOUMOCTb NeYEHUS MO CPABHEHUIO C TPAZNULMOHHOM XUPYPruei U 3HaUUTENbHBIN COLMANbHO-3KOHO-
MUYeckuit apdekT.

lpencTaBneHHas nekuus npefHasHavyeHa fas HelipoXuUpypros W pafualMOHHbIX TEPANeBTOB M NOCBSALLEHA Haubonee
3HaYMMbIM PaKTOpPaM, MOBAMABIIUM HA Pa3BUTHE, TPOSBUKEHNE U AKTUBHOE NPUMEHEHUE CTEPEOTAKCUUYECKON PafMOXK-
Pypruu BECTUOYNAPHbIX WBAHHOM B KJIMHUYECKOI NpaKTUKe.

KnioueBble cnoBa: cTepeoTakcuyeckas paguoxupyprus, «famma-Hox», BecTuGynspHas WBaHHOMA, NCEBAONPOrpeccyus,
JIULEBON HepB, HApYLWeHUs ciyxa

Dnsa yutupoBanusa: Vnbanos C.P., lonavos A.B., baHos C.M. CtepeoTakcuyeckas paguoxupyprius BeCTUOYNAPHBIX WBAHHOM:
3sosouus hunocotbuu nevenus. Heitpoxupyprus 2024;26(1):110-22. DOI: https://doi.org/10.17650/1683-3295-2024-
26-1-110-122

Stereotactic radiosurgery for vestibular schwannomas: evolution of the philosophy of treatment

S.R. Ilyalov', A.V. Golanov?, S. M. Banov’

'“Gamma Medtechnology” Ltd.; 4 Koroleva St., Obninsk 249036, Russia;
?Radiotherapy and Radiosurgery Department, N.N. Burdenko National Medical Research Center of Neurosurgery, Ministry of Health
of Russia; 16 4" Tverskaya-Yamskaya St., Moscow 125047, Russia

Contacts:

Sergey Rustamovich Ilyalov sergeyilyalov@gmail.com

Vestibular schwannomas are the most common tumors in the cerebellopontine angle. Stereotactic radiosurgery is in-
cluded in the armamentarium of methods for treating these tumors along with surgical treatment. Given the annual
incidence of more than 15 radiosurgical cases of vestibular schwannomas per 1 million population, the expected need
for stereotactic radiosurgery of these tumors in Russia is more than 2000 cases annually.
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Stereotactic radiosurgery is located at the intersection of several clinical specialties: neuroradiology, neurosurgery and
radiation therapy, each of which has made a significant contribution to the development of this treatment method. The
most commonly used for this is the cobalt-based Leksell Gamma Knife, specifically intended for the treatment of intra-
cranial neoplasms. Treatment is also possible with modern linear accelerators and proton accelerators, which provide
high accuracy and conformity of irradiation. The experience gained since the first application of this method in the
treatment of vestibular schwannomas has made it possible not only to optimize the radiation doses to the tumor and
adjacent critical structures (brain stem, inner ear), but also to study the features of post-radiation micro- and macro-
changes, their impact on the clinical course, to develop recommendations for radiosurgery with schwannomas of various
sizes. All this contributes to high control of tumor growth and a low level of functional disorders, which, along with easy
tolerability and minimal hospitalization time, determines lower cost of this treatment compared to the traditional
surgical approach and significant social and economic effect.

This lecture is intended for neurosurgeons and radiation therapists and focuses on the most significant factors that
influenced the development, promotion and active use of stereotactic radiosurgery of vestibular schwannomas in clinical
practice.

Keywords: stereotactic radiosurgery, Gamma Knife, vestibular schwannoma, pseudoprogression, facial nerve, hearing
impairment

For citation: Ilyalov S.R., Golanov A.V., Banov S.M. Stereotactic radiosurgery for vestibular schwannomas: evolution
of the treatment philosophy. Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(1):110-22. (In Russ.).
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BBEJIEHUWE

Bectubynspusie mBanHoMBI (BIIl) cocTaBisiioT oT
6 10 10 % Bcex mepBUYHBIX BHYTPUMO3TOBBIX OITyXOJeil
u 80 % Bcex HOBOOOpa30BaHMII MOCTOMO3XKEYKOBOI'O yI-
na [1]. 3aboneBaeMoCTh cocTaBseT mpuMepHo 10 ciryyaeB
Ha 1 MJTH 9eJT0BeK, OHAKO BHYTPH ITOITYJISIIINHI B TCICHUE
MHOTHX JIET MOTYT OTMEYaThCsI 3aMETHBIC KOJIeOaHUS —
oT 5,4 no 23 cnydaeB Ha 1 mutH genoBek [2]. C MoMeHTa
nposeneHust npodeccopom JI. Jlekcemtom B 1969 r. nep-
BOI paguoxupyprudeckoii onepamyu npu BII anmapaTom
«JTamma-HOX» mponnto 6onee momyBeka [3]. Ceituac
crepeoTakcmueckas paguoxupyprust (CPX) mpoyHo Bo-
IIIJIa B apceHal METOIOB JICUCHUsI TaHHBIX OITyXOJIeil Ha-
PSALY € TPATUILIMOHHBIM XUPYPIHIeCKHUM ITomxomoM. B Poc-
CHM €XETOTHO BBISIBIISTIOT OoJiee 15 pamnoxupypruaecKmx
cirydaeB BIII Ha 1 mutH HacesleHMsI, U oxXuUaaeMasi MoTpeo-
HocTh B CPX mpu 3THX HOBOOOPA30BaHMSIX COCTABISICT
bosee 2 THIC. BMEIIATEILCTB B rof, [4].

[IpencrasierHas JeKIUs IIpeTHa3HAYCHA 1T HEUPO-
XHPYProB U paauvallMOHHBIX TEPANEBTOB U MOCBSIIEHA
Haun0oJjiee 3HAYNMBIM (paKTOpaM, ITOBIMSIBIINM Ha Pa3BU-
THe, MTpoABIXKeHNe U akTuBHOe mpuMmeHeHe CPX BIII
B KIIMHUYECKOM IIPaKTHKE.

PA3BBUTHE

HEVMPOBUI3YAJIU3ALINU

Busyanuszanus ormyxonu u IJIaHUPOBaHWE HO3HOTO
pacIpefieIeHUs IPY TIePBBIX PATHOXUPYPTUIECKUX BME-
mareabcTBax Ha BII ocymecTBisiinch Ha OCHOBE ITHEB-
MosHIedanorpadun [5]. be3ycioBHO, TaHHBIN METON
001agan HU3K0i MHOOPMATUBHOCTHIO, IIOMUMO IIPOYETO
MIPEACTAaBIISIS TOIBKO IBYXMEpHOe n3o0paxkenue. [1nanm-
poBaHMe OONIydeHMS (pacdyeT MO3HOTO pacIIpeIesICHMUS)
OCYILECTBIISUIOCH BpydHyIo [6]. Tem He meHee 1o 1984 1.
JI. JIekcesn BBIMOMHWIT paAOXUPYPruuyeckKue BMeliaTesb-
cTBa ¢ momoIibio «[amMmMa-HoXa» 0oee yeM 90 marmeHTaM

¢ BIII. C cepenunnl 1970-x romoB B MEAUIIMHCKYIO TIpaK-
TUKY CTaJIi TTOBCEMECTHO BHEAPSATHCS PEHTTeHOBCKAS
KOMITbIOTEpHAs TOMOTpadus, a YyTh ITO3Xe U saepHas
MarHUTHO-pe30HaHCHas ToMorpadusi. Bo3aMoXXHOCTH 1o~
JIy4eHUS TTOCIOMHBIX U300pakeHNI U, COOTBETCTBEHHO,
TPEeXMEPHBIX MOZIEJIeit MO3TOBBIX CTPYKTYP U TTaTOJIOTHYE-
CKUX oOpa3oBaHM pacmupuiaa Bo3MoxHoctn CPX,
HO Ka4eCTBO MOJIydaeMbIX M300paxkeHUI 0CTaBaJIOCh HU3-
KnM. JIoCTaTOYHO OTMETUTD, YTO TePBble MAaTHUTHO-pe-
3oHaHCcHBIE (MP) ToMorpads! nMem mokazarerb MHIYKITAN
MarauTHoro nouts Bcero 0,005 Ti. B cepennne 1990-x ro-
JIOB B KJIMHUYECKYIO MPAKTUKY Boulin MP-toMmorpadsr
¢ uHaykuuei maruutHoro nond 1,0—1,5 Ti, mo3BongBInme
TIOJTy4aTh YXe ITOBOJIBHO KauyeCTBEHHBIE M300pakeHUs.
N ecnu 1o 1992 1. 661710 MpoBeaeHO Beero 1,5 ThIC. pagno-
Xupyprudeckux BmemarenbcTs npu BIII, To k 1995 1. Ta-
KOe€ >Xe KOJTIMYECTBO OTepaLrii IPOBOAMIIOCH YKE €KETOTHO
1 K 2002 1. ux o0111ee KOJIMIECTBO MPEBLICHIIO 21 THIC.

B nauane XXI B. mpou3olies Ka4eCTBEHHbI CKauOK
B Pa3BUTUU KOMITBIOTEPHOM TEXHUKU U MIPOTPAMMHOTO
obecnieyeHus1, bjaromapst BHEAPEHUIO U IIIMPOKOMY pac-
MMPOCTPAHEHWIO KOTOPBIX MOSBUINCH MPUHIIUITMAIIBLHO
HOBBIC BO3MOXKHOCTH: 1) BEITIOJTHEHUE CITUPAJTBHOI KOM-
MBIOTEPHON ToMOrpady 1 MarHUTHO-PE30HAHCHOM TO-
Morpapuu (MPT) BEICOKOTO pa3pelreHNsI, TTO3BOJISTIOIIINX
JIOCKOHAJIBHO, IO MEIbYaUIIMX TTOAPOOHOCTE! BU3YyaI-
3UpOBaTh TOHKHME MHTpaKpaHUaJIbHbIE CTPYKTYPBI — COCY-
DBl 1 4epEITHO-MO3TOBbIC HEPBHI; 2) BHEAPEHNUE HOBBIX
PEXMMOB CKAaHMPOBAHMSI, AAIOLINX BO3MOXHOCTD HE TOJIh-
KO BU3yaJIM3alluu, HO U auddepeHInaIbHOM JuarHoc-
TUKH MHOTHMX OITYXOJICBBIX IIPOIIECCOB; 3) BHEAPCHUE
B PYTUHHYIO TTPAKTUKY KOMIBIOTEPHOTO TIJIAHUPOBAHUS
00JTy4eHHUSI, TTO3BOJIIIONIET0 MAaKCUMAaJIbHO TTOBBICUTH
Ka4yeCTBO PacyeToOB JO3HOTO pacIipeaeeHUs U COKPATUTD
BpeMs Ha €To MOJeJIMpoBaHMe. DTO CITOCOOCTBOBAIO
ele 0ojee MHTeHCUBHOMY pa3Butuio CPX B 1emom
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1 6-KpaTHOMY YBEJIMYEHUIO YMC/IA IIPOBEACHHbBIX PaIO-
XUPYypTUYecKUX BMemnateabcTB mpu BIIl B wacTHOCTH
3a nocnenytotiue 20 geT. CTOUT MTOAYEepKHYTh, UTO TIePe
HavasioM naHgeMuu COVID-19 npupoct KojimdecTBa pa-
THOXAPYPTHUECKUX BMEIIATeIbCTB 110 ooy BILI B mupe
TOJBKO Ha ammapaTax «[aMMa-HOX» COCTaBJISLI OKOJIO
9 ThIC. cTy4aeB exxeromHo [7]. Ha ceromHsmHmit meHb nc-
noJib3oBaHue MPT BbICOKOT0 paspeiieHusl SIBJASIETCS «30-
JIOTBIM» CTAaHIAPTOM» BU3yaTU3aLNN OOJIBITMHCTBA OITy-
XOJIEBBIX IIPOIIECCOB B TOJOBHOM MO3Te M ITO3BOJISIET
pelaTh caMbIil ITMPOKUI CITEKTp 3amad (Taor. 1).

ITo cyTn, mmosiBIeHNE BRICOKOKAYeCTBEHHOI HEIPOBH -
3yanm3aiui (B rmepByio ouepenb MPT, B MeHbIIIei cTerme-
HU — CIIMpajbHasi KOMITbIOTepHasT ToMorpacdusi) Tak Xe
crocobcTBoBajo pazsuTnio CPX, Kak B cBoe BpeMsI BHEI-
peHMe OoTepallMOHHBIX MUKPOCKOIIOB 1 XKeCTKOI MHTPao-
TepallMiOHHOM (PMKCAIINY TOJIOBBI MAIIEHTOB — PAa3BUTHUIO
MUKPOHEHPOXUPYPruu (Tadir. 2).

N3VYEHUME PAIIMOBMOJIOTNN

Pagnobuonornyeckue xapakrepuctuku BII yenose-
Ka in vivo BIepBBIE OIICHMUIN Ha MBIIIAX, KOTOPBIM UM-
IUTAHTUPOBAIN B3SITHIE Y ITAllMEHTOB OITyXOJIEBHIE 00-
pasmbl. [Tocite 3TOro JXKMBOTHBIX ITOABEPTAIN O0JTyYECHHUIO
Ha ammapare «[aMMma-HOX» pa3oBeiMU mo3amu 10, 20
1 40 Ip. Bei1o ycTaHOBIIEHO, UYTO YBEIMYEHME TO3BI 00JTy-
yeHwust 10 40 [p 3HAUNTETHEHO YMEHBIIIAIO 00BEM OITyXOJIH
1 €€ BaCKYJIIPHU3AIINIO YKe depe3 2 Hell ITocie O0IyIeHNsI,
Torma Kak Kak 1npu go3e 10 Ip ymeHbIlIeHre 0O0beMa oITy-
XOJIY OBLIO He3HAYUTETbHBIM 1 MI3MEHEHUI B BACKYJISIPH -
3alIMy He HabIomanocsk [8].

HecmoTtpst Ha BBICOKMI ypOBeHb KOHTPOJIs pocTta BILT
rocie CPX, y He3HAYNTEIBHOM YaCTH IMAIIMEHTOB OITYXOJTb

MOXET B HaJbHEHUIIEM IIPOTPECCUBHO YBEIUUMBATHCS,
YTO OOYCIOBIMBAET HEOOXOAMMOCTD €€ XUPYPIHIECKOTO
yIajaeHus U, COOTBETCTBEHHO, JaeT BO3MOKHOCTb MOp(do-
JIOTUYECKOTO M3YyYeHHUS ITOCTIYYEBBIX M3MEHCHHI.
G.T. Szeifert u coasr. (2004) moxpo6HO onmcan Mopdo-
JIOTMYeCcKNe MaTTepHBI, BeIsIBIIseMble B BILI B pasnmuaHbIe
cpoku mociie CPX, a MMeHHO: KOaryIsIMMOHHBIN HEKpPO3
B IICHTPAJIbHOM YaCTH OITyXOJIM, COOTBETCTBYIOIIMIT HaM-
0oJiee BBICOKMM 3HAYEHUSM O3Bl OOJIYICHMS; OKpYKa-
foIas €ro mepexoaHast 30Ha ¢ OCJIabJIeHHOM TKaHEeBOMU
CTPYKTYPOI OITYyXOJIEBHIX KJIIETOK M BHEIITHSISI Kalicyja
W3 XHUBBIX OITYXOJIEBBIX KJICTOK (B COOTBETCTBHU C OT-
HOCMUTEJIbHO HEBBICOKOI KpaeBOol g0301i). MecTtaMu
BBISIBJISIETCST TIpoJudepansl TPaHyIIIUOHHON TKaHU
C BOCMAJIMTEIbHOM KJIETOYHOI MHMWIBTpaIeit, UTO CO-
OTBETCTBYET UCXOAY HEKPOTUIECKOTO IIPOIIecca C IToce-
OYIOIINM 3aMeIlleHreM pyOIoBOI TKaHbIO. BEIABIsIEMOE
MOBpEXAEHUE IHAOTENUS C UCXOAOM B TMAJIMHO3 UMEET
BaXXKHOE 3HAYCHME C TOYKM 3PCHUS HAPYIICHUS ITUTAHUS
orryxoun [9].

Cienyetr HOHUMATD, YTO OOJIBIITMHCTBO XKUBBIX KJIIETOK
1o nepudepun OIyXoJIn MOcIe 00IydeHUS TePSIOT CBOIO
MHUTOTHYECKYIO aKTUBHOCTh M B TaJIbHEHIIIEM 3TUMUHM-
pytotcs mytem arrorrro3a. D.J. Lee n coast. (2003), momu-
MO aHAJIOTUYHBIX U3MEHEHM, O CAT TUTICPKIICTOUHBIC
00acTi, MoJOOHBIe HOPMAJIBHBIM HEOOTyIYCHHBIM TKa-
asM BII, a B.H. IInmanckwuit u coasT. (2018), Hao00poT,
OTMETWJIM TIOTEePIO0 KJICTOYHOCTHM, HapacTaHUE IIOJIU-
Mop(dur3Ma 1 yBeJIMUSHNE KOJIMIECTBA CETUYATHIX CTPYKTYP
[10, 11]. XoTg rucTOIOrMYecKre 0COOEHHOCTU O0IydeH-
Heix BII pazanyaiorcst, oOmIMX 4epT, crielUPUUHBIX
IUIST pagralliOHHO-MHAYIIMPOBAaHHBIX n3MeHeHui BIII,
HE BBISIBIICHO.

Taomuua 1. Cogpemertbvle 603MONCHOCU MACHUMHO-DE3OHAHCHOL MomMozpapuu 6 paduoxupypeuu

Table 1. Current capabilities of magnetic resonance imaging in radiosurgery

Jlo panuoxupyprayeckoro
BMeIIATEIbCTBA

* YcraHoBIeHME 1MarHo3a, tudde-
PEeHLMaNbHasA IMarHOCTUKA
Diagnosis, differential diagnosis

» O1LIeHKa €CTeCTBEHHOTO pOCTa
OITyXOJIN
Evaluation of natural tumor growth

* O1IeHKa 0COOEHHOCTEN pacpocTpa-
HEHUS OIyXOJIU
Assessment of tumor spread features

* YTouHeHUE TOKa3aHU I K JIEYEHUIO
¥ IPOTHO3UPOBAHUE BO3ZMOXKHBIX
PHUCKOB
Clarification of indications for treatment
and prediction of possible risks

* Busyanuzauusi COnmyTCTBYIOIIMX
TMPOLIECCOB U UX MIPAaBUJIbHAS
UHTEpIIpETaLU
Visualization of associated processes
and their correct interpretation
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B nponecce paauoxupypruyeckoro
BMeHIaTeJIbCTBAa

M Bn3yann3auuﬂ I1aTOJIOrM4Y€CKOro oyara
Visualization of the pathological lesion

* Buzyanuzauusi aHaTOMU4YECKUX CTPYKTYP,
B TOM YMCJIE KPUTUYECKU BAXKHBIX U pAIUO-
YyBCTBUTEIbHBIX (HATPUMED, 3pUTEJIbHBIC
IIyTH, CTBOJI MO3Ta, MIOAKOPKOBBIE S/1pa,
CTPYKTYpPbl BHYTPEHHETO yXa U T.11.)
Visualization of anatomical structures, including
critical and radiosensitive structures (e. g. visual
pathways, brainstem, subcortical nuclei, inner ear
structures, etc.).

» InddepeHumanyis 3M0POBBIX U MATOJIOTH-
YeCKUX TKaHeH
Differentiation of healthy and pathologic tissues

ITocae pagnoxupypruyeckoro
BMENIATEILCTBA

* OLIeHKA IMHAMUKY U3MEHEHU I
OCHOBHOTO IIpolrecca
Assessment of the dynamics of changes
in the main process

* OLIeHKa IMHAMUKY U3MEHEHU I
COITYTCTBYIOILIMX MIPOLIECCOB
Assessment of the dynamics of changes
in the associated processes

* YTOuHeHME MOoKa3aHUi K MOBTOPHO-
My OOJIYYEHMIO WU K XUPYPrUun
Clarification of indications
for re-irradiation or surgery
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Tadmmua 2. OcrHosbl cxodcmea medncoy MuKpoHeipoxupypeueli u Heiipopaduoxupypeueii

Table 2. The basics of similarity between microneurosurgery and neuroradiosurgery

MuKkponeipoxupyprus

Kectkas ¢ukcaiys rojoBsl (CKoda
Mboiipunna)

Rigid fixation of the head

(Mayfield brace)

Heiipopaauoxupyprus

Kecrtkast d)HKC&I.[PIH T'OJIOBLI (CTCpCOTaKCI/I‘{CCKaﬂ pama Jlexcenna unu WHAWBUAYaAIb-
Hasl TepMOILIaCTUIEeCKask MacKa)
Rigid fixation of the head (stereotactic Lexell frame or individual thermoplastic mask)

MPT BbICOKOTO pa3pelieHus B pexKUMe rpaJueHTHOTO 3Xa:
High-resolution MRI in gradient echo mode:
— T1 (SPGR, FFE) — 1 MM, ¢ KOHTpacTHbIM ycuJIeHUeM WK 6e3 Hero + FatSat

OrnepallMOHHBII MUKPOCKOIT
Operating microscope

T1 (SPGR, FFE) — 1 mm, with or without contrast enhancement + FatSat
— T2 (FIESTA, CISS) — 0,5—1 mm

T2 (FIESTA, CISS) — 0.5—1 mm
CKT B pexume «<KOCTHOro» okHa — 0,5—1 mm
SCT in the «bone» window mode — 0.5—1 mm

Ilpumeuanue. MPT — maenumno-pesonancuas momoepagpus, CKT — chuparvhas KomnvromepHas momozpagpus.
Note. MRI — magnetic resonance imaging; SCT — spiral computed tomography.

N3MEHEHUME JIMAITASOHA

TEPATIEBTUYECKHMX 103

B xonme 1980-x — Havanme 1990-x IT. OOJIBIIMHCTBO
PaTMOXUPYPIHUECKHX IICHTPOB MUPa NCITOIH30BaJIN IHa-
ma3oH 103 18—20 Ip 1o Kparo omyxoau Ipu o0JydeHUN
BIII. ITpu 3TOM oTMeuasicst Boicokuii (10 21 %) ypoBeHb
CTOMKOW MOCTJAy4eBOM AUCPYHKIMHU JULEBOTO HEPBA.
K navany 2000-x romoB IIpUMEHSIEMbI B KIIMHUYECKOMN
MMPaKTUKE AMATIa30H 103 ObUI CHIKEH — cHavasa 1o 16 Ip,
a B mocienyiomeM — 10 12—13 Ip 1Mo Kpaio oIyxoJiu.
Taxoif moaxom MO3BOIMII CHU3UTD YaCTOTY ITOCTIYIEBOM
danmanpHON HEWpPOIIATUU OO IPUEMIEMOIrO YPOBHSI
<1 %) [12].

B uenom BIII gBASIOTCS OTHOCUTEIBHO PaguoOpe3U-
CTEHTHBIMH OITyXOJIIMU, YTO TpeOyeT 00jiee BEICOKMX 103
00JTydeHMsl, OJHAKO HeOOXOAMMBIM OajaHC MEXIY BBICO-
KMM YPOBHEM KOHTPOJISI pOCTa U MUHUMAJIbHBIM YPOBHEM
GyHKIUOHABHON muchyHKUIMM gocturaetcs mpu CPX
C OTHOCHUTEJILHO HEBBICOKOI KpaeBoit mo3oii 12—13 Ip
(T1pu omHO(M PaKIIMOHHOM 00ydeHnr). KOHTpOJIb oImyxo-
JIEBOTO POCTa mocje o0aydeHust nocTuraercss B 96—98 %
cayyaeB. [IpuMeHeHre pa3oBbIX 103 >14 [p moBhIIaeT
PHUCK TPUTEMUHAJIBHON M hallmadIbHOU IUCOHYHKIIUH.
O0BeM OIyX0JIH TIPH IUTAHNPOBAHUH (gross tumor volume,
GTYV) BriIrogaeT KOHTPACTUPYEMYIO 9acTh OITyXOJIH (OIIpe-
nensiercst mo naHHbBIM MPT B pexxume T1 ¢ KOHTpaCTHBIM
YCHIIEHVEM), a KIMHNYeCKHit 0obeM (clinical tumor vol-
ume, CTV) paBer GTV ¢ MUHIMAJILHBIM KPaeBbIM 3aXBa-
ToM (0—2 MM) B 3aBUCMOCTHU OT CTEIIEHN MMMOOMIIN3a-
IIMH TOJIOBBI MMaIleHTa (CTepeoTaKCHUUecKas pama Win
TepMoIUTacTHIecKast Macka) [13—15].

71t MUHAMM3aIuX PUCKa ITOCIEAYIONIETO CHIKECHUS
cJTyXa HeOOXOIMMO CTPEMUTHCS K MAKCHUMAIBHO BO3MOX-
HOMY CHMXEHMIO CpeIHeil IO3Bl B YJIMTKE, KOTOpas
He moJpKHa rpesbiiarh 4,2 Ip [16]. [IpuMeHenne kpaeBoit
nmo3sl 12 Ip mo3BoIsIeT TakKe MUTHUMU3UPOBATh JIYIEBYIO
Harpy3Ky Ha CTBOJI MO3Ta, JIOITyCTUMOE 3HAYCHIE KOTOPOI
cocrasisieT >12 Ip Ha 0GbeM cTBOsIa Mo3ra <30—50 mm3 [17].

Takum 06pa3oM, M3MeHEeHHUE KIMHUYECKOTO ITOIX0Ia
B CTOPOHY YMEHBIIICHUS KPaeBO T03bI (BOIIPEKHN OTHOCH -
TeabHOM pagropesucteHTHOCTH BIII) mo3Bommio obecre-
YUTHh ONTHUMAJIbHOE COYeTaHNE MAaKCUMaJIbHO BBICOKOM
3¢ HEKTUBHOCTH U OYeHb HU3KOTO YPOBHS (DYHKIINOHATb-
HBIX OCJIOXKHEHU.

M3MEHEHUE ITPEJICTABJIEHUI

O IICEBIOITPOI'PECCHHM

IToxanyii, BaxHelieir ocooeHHoctbio BIII mocie
00JTydeHUsI SIBIISIETCS WX CKIOHHOCTh K TPAaH3UTOPHOMY
YBEJIMUECHUIO pa3MepOoB, TaK Ha3bIBAEMOI TICEBIOIIPOTrpec-
cum (I1I1). ITocTiryueBoe yBenmmueHue BIII 6bu10 ormicaHo
B.E. Pollock B 2006 1., ogHaKo yrmroMruHaHus 06 3ToM de-
HOMeHe BeTpevach 1 paHee [18, 19]. C. Delsanti u coaBT.
(2008) BbIsIBUIM yBeaudyeHue onyxoan y 57,1 % OONbHbIX,
B TOM unciie 6osee yeM Ha 30 % (MakcuMaibHo 10 200 %)
y 29,2 % nauueHTOB. ABTOPbI IIPUIILIN K BEIBOY, YTO HE-
npepsIBHOE yBeanmdeHne oobeMa Bl uepes 3 roga mocite
CPX (6omblire, 9eM B ACHB JICUCHUS U HA MOMEHT IIPEIbI-
IyIIeTo KOHTPOJIST) ClIeayeT paccMaTpuBaTh KakK Hedd-
(beKTMBHOCTD JICUCHUSI, W MIPEIIOXUIN OCYIIEeCTBIISITh
OTCPOUYEHHOE HaOJI0IeHUE 3a MALMeHTaMU B CPOKU 5, 7
n 10 et [20].

B 11e;10M BIUTOTH 10 HEAABHETO BpeMEeHU JOMUHUPO-
BaJIo TIpeICTaBIeHre O TUITMIHOM TeueHuH 111 B TeueHMe
2 net mociie ipoBeaeHHoit CPX. bonee mimntenbHoe ee
TeyeHre win yBeamdeHne oorema Bl Gosee yem Ha 20 %
HEKOTOPBIMH aBTOPaMHM PaCIlIEHMBAJIOCh KaK ITPOIOJIKEH-
HBII POCT OIYXOJIM U KaK ITOKa3aHMe K IIOBTOPHOMY 00-
JIy4eHUI0 WK yaaneHuto oryxonu [21, 22]. [To3anee J. Re-
gis u coaBT. (2017) ormeTmmm, uto I1I1 MmoxeT nMeTh 0oIee
3aTSDKHOE TEUSHHE W CPETHUM CPOK €€ IMPOIOKUTEIHFHO-
CTH MOXET COCTaBIATh 10 3—4 net [23]. J. Breshear u co-
aBT. (2019), m3yuns muHamuky I1I1 BIII, ycranoBuiu,
YTO OMYXOJIA, U3HAYAIBHO YBEJINIMBAIOIINECS B pa3Mepax
yepe3 1—3 roga nocie CPX, ¢ 90 % mocTuxeHueM mukKa
o0beMa B TeueHHe 3,5 roa Ioce JedeHUsI, B KOHSTHOM
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WTOTe HAYMHAIOT YMEHBIIATHCS MPHU 0oJiee MINTSIHHOM
Habmonenun (45 % depe3 4 roga, 77 % — uepe3 6 JeT).
Ha ocHOBaHMM 3TOT0 aBTOPHI IIPUIIIN K BEIBOY, UTO YBE-
JIMYCHUE OITyXOJM B TeUeHMe MPUMEPHO 3,5 roja Imocie
JIeYeHUSI He TOJDKHO SIBJISITHCS € IMHCTBEHHBIM KPUTEpUEM
IJIST TIPUHSTHS PEIIeHUsI O TIOBTOPHOM JIeUeHUH (ymajie-
HUU WX TIOBTOPHOM 00ydeHUM) [24].

Oneir HMUILI wevipoxupyprun nm. H.H. Bypaenko
(2022) Taxke TTOKa3aj, 9YTO MUK ITOCTIYIeBOTO YBEIMUC-
Husg oobeMa BIII B cpemHemM mpuxoauTtcsd Ha 3-i rom Ha-
OntomeHust, a cpeaHsis mponokuTeabHocTh I1I1 cocras-
nsieT okouio 4 set. [1pu aTom B 62,6 % ciydaes I111 umeer
MIPUBBIYHOE KOPOTKOE (THUIIMYHOE) TeUeHUE (pa3BUTHE
u nociaenytomuii perpecc I1I1 B TedeHre mepBBIX 2 JIeT
rnocse obnydeHusi), Ho B 37,4 % BcTpedaeTcs 3aTSKHOE
(IIpOJIOHTMPOBAHHOE) TeUeHUE (pa3BUTUE U TOCIEIY-
fommii perpecc I1I1 B TeueHune Oojiee yeM 2 JIET TTOCHE
obryuenus) (puc. 1).

IMocne mpoxoXaeHNs MMKa MAaKCUMAaTbHOTO YBeJTUe-
HUS, C IOSIBICHMEM TeHACHLINMU K 00paTHOMY YMEHBbIIIE-
HUIO, Yepes 5 yieT HabmoneHnsa y 15,4 % nmauneHToB JaH-
HO¥ TIOATPYIIIIHI eIlle COXPaHSUIOCh YBeJIMYEeHNE 00bheMa
omyxosn ot 10 1020 % uy 15,4 % — ot 20 no 50 %. Kpo-
Me 3Toro, 6oJjiee ueM B 3 % cilydaeB BO3MOXHO Jaxe aTu-
muyHoe pasputhe I1I1 (oTcpodyeHHOE pa3BUTHE ITOCIE
rmepBoHavYarbHOTrO yMeHbIeHus BII) (puc. 2) [25].

Hab6mtonenus arunuyHoro tedeHust I111 omybnmnkosa-
HBI TAKXKE U APYTMMU aBTopamu [26, 27]. Takum obpaszom,
pacmmpeHue TPeACTaBIeHUS] 00 0COOCHHOCTSIX TCUCHMS
IIIT He TOABKO OOYCIOBAMBAET HEOOXOAUMOCThL OoJjIee
TIIATEIbHOM M B3BEIICHHOM OLICHKHU ITOCTIYIEBBIX N3ME-
HEHWI, HO W TIPUBOINT K TIepeolleHKe MOKa3aHUM K XH-
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pypruyeckomy ynanenuro Bl mocne obmyyeHus u mmoso-
XKeHMI 0 1iesecoobpa3HocTy moBTopHOIT CPX.

JOJITOCPOYHBI MOHUTOPUHT

PE3VJIBI'ATOB JIEHEH A

OmmH W3 BaXHEUININX HPUHIMAIIOB IIPOBEICHUSI
CPX — ocymiecTBieHHe TOCICAYIOIIETO PETYISIPHOTO
HaOTIOACHMS 3a TAlIMEHTaMHM C OLIEHKOUM KOHTPOJIS OITy-
XOJIEBOTO pocTa U DYHKIIMOHAJIBHBIX MCXOI0B. DTO I10-
3BOJIMJIO HAKOIMUTH OOIIMPHYIO JOKa3aTeIbHYIO 0a3y
3 GEKTUBHOCTH TaHHOTO METO/Ia 1 TOCTOBEPHOCTH OJIM-
XKaWIMX W OTHaJeHHBIX pe3yabraToB. Hampumep, Ha
OCHOBAaHWM OITyOIMKOBAaHHBIX JAHHBIX C(DOPMYIUPOBAHBI
peKoMeHAalMU Mo JiedeHu1o Haubosiee meakux BII, jo-
KaJIU3YIOIINXCSI BO BHYTPEHHEM CIIYXOBOM Ipoxofe (MH-
TpaMmeaTtanabHO) (Tab. 3).

Ecnu nmpu nuHaMudecKoM HaOJIIOOeHNHA MHTpaMea-
TanbHOU BIII 6e3 nepBuuHOIi ITOTepU Cyxa B JajJbHEUIIIEM
BBISIBJIICTCSI pa3BUTHE TYTOYXOCTHU JaXKe JIETKOI CTEIIeH!
¥ /WIN TOSBISIOTCS MPU3HAKU YBEIMYCHUS OITyXOJIU
no janueiIM M PT, MeTogom BeIoopa siBisitercst CPX [28].

C.N. Breivick u coaBt. (2013) B cpaBHUTEIIBHOM HC-
ClIeIOBAaHMU ITOKA3aJIi, YTO IIPU TMHAMWYECKOM HAOJIIO-
IEeHUW B TeUCHME 8 JIeT Imocje auarHoctupoBanus BII
BEPOSITHOCTD JajibHEIIero jgeuyeHus cocrasusieT 96 %,
B TO BpeMsl Kak I10C/Ie paguOXUPYPrUu — TOJIbKO 2,2 %
(p <0,001) [29]. J. Regis u coasr. (2010) B cpaBHUTEIIBHOM
WCCJICIOBAHNH BBISIBIIIM JOCTOBEPHO HapacTarollee B Te-
yeHUe 5 et npeuMyiiectBo CPX nepen nmHaMUYeCKNM
HaOJIIOIEeHNEM TIPH COYETAaHHOM OIleHKe KOHTPOJISI POCTa
OITyXOJIV I COXPAaHHOCTHU (DYHKIIMOHAIBLHOTO CIIyXa HauM-
Has co 2-ro roga HabmoneHus [30].

Puc. 1. Macnumno-pe3onanchvie u cnupanbHvie KOMNbIOMepHble MOMOSPAMMbL. SaAmANCHOe meueHue MUNUYHOU NCe600NPoepeccUl 6ecmuOyASpHOL UBAH -
HoMbl nocae cmepeomakcuueckoil paouoxupypeuu (CPX): a — na momenm nposedenuss CPX: 06sem onyxoau 6,2 cm’; 6 — uepes 5,5 200a nocae CPX: o6sem

onyxoau 9,1 cm’; 6 — uepes 10 1em nocae CPX: o6sem onyxonu 3,9 cm’

Fig. 1. Magnetic resonance and spiral computed imaging. Protracted course of a typical vestibular schwannoma pseudoprogression after stereotactic radiosurgery
(SRS): a — at the time of SRS: tumor volume 6.2 cm’; 6 —5.5 years after SRS: tumor volume 9.1 cm’; ¢ — 10 years after stereotactic SRS: tumor volume 3.9 cm’
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Puc. 2. Macnumno-pe3onarncHbie momoepamms 8eCmubyAsipHOl WEaHHOMbI. Amunuunas nceg0onpoepeccust 6eCMUGYAIPHOL WBAHHOMbI HOCAE CIePeomarK -
cuyeckoi paduoxupypeuu (CPX): a — na momenm nposedenus CPX: obsem onyxonu 7,4 cm’; 6 — uepes 2 eoda nocae CPX: ymenvuienue o6sema onyxoau
0o 1,5 cm’; 6 — uepes 4 2o0a: yeeauuenue obsema 0o 8,0 cm’; e — uepes 4,5 eooa: ymenvuenue o6sema do 5,0 cm’

Fig. 2. Magnetic resonance imaging of vestibular schwannoma. Atypical pseudoprogression of vestibular schwannoma after stereotactic radiosurgery (SRS):
a — at the time of SRS: tumor volume is 7.4 cm’; 6 — 2 years after SRS: a decrease in volume to 1.5 cm’; 6 — after 4 years: an increase in volume to 8.0 cm’;
2 — after 4.5 years: a decrease in volume to 5.0 cm’

Tabmua 3. Takmuka neuenus 6nepawvie 8bis16AeHHbIX UHMPAMEAMANbHbIX 6ecuUOyAapHblx wearnHom (BIII)

Table 3. Treatment tactics for newly diagnosed intrameatal vestibular schwannomas (V)

ITpu YacTHYHOM CHUKEHUM

IIpu oTcyTCTBUM HAPYIIEHHUS CIIyXa cayxa TIpH no;moli noTEpe Crtyxs

» HabmoneHue — MeTon BeiOOpa (YpoBeHb * Panuoxupyprust — meton ~ * HaGmioneHue — meton Beibopa (YpoBeHb
nokazatenbHocTH 111, ypoBeHb pekomMeHma- BbIOOpA, MMOCKOJIbKY nokaszareiabHocTH 111, ypoBeHb pekoMeHaa-
uu C) o0JIafgaeT JIydIumM uu C)
Follow-up is the method of choice (evidence level 111, YPOBHEM COXpaHEHUS Follow-up is the method of choice (evidence grade
recommendation grade C) cjlyXa U MEHbIIUM II1, recommendation grade C)

* Pagnoxupyprus — ajbTepHaTHBa HaOJIOACHUIO PMCKOM Pa3BUTHS ITape3a  * Pamuoxupyprust Wiiv XMpPyprust UMEIOT
TSI KOHTPOJISL POCTa OITYXOJIM U COXPAaHHOCTU JIMLa, YeM MUKPOXUPYP- HU3KUI PUCK MOBPEXIECHUS JIAULEBOTO HEPBA
(YHKIIMY Y€PEITHO-MO3TOBBIX HEPBOB B IOJITO- rus (ypOBEeHb PEKOMEHIA- ¥ MOTYT 00€CIIEUNTh TOJATOCPOYHBIIA
cpouHoii nepcnektuse. CyiecTByeT Hebonpmoin — 1uu C) KOHTPOJIb POCTa OITyXOJIM WJIM U3JICYEeHHUE
PUCK yXyauieHUsT PyHKIUU YepeTHbIX HEPBOB Radiosurgery is the method COOTBETCTBEHHO, HO YYUTHIBasi OOJIBIIYIO
WJIM KayecTBa XXU3HU (YpOBEHb J0Ka3aTeJIbHO- of choice because it has better 0€30IMaCHOCTh PATUOXUPYPIUH, OHA
ctu 11, ypoBeHb pekomeHaaluu B) hearing preservation and less MPEANIOYTUTEIILHEE, €CJIN KAK OCHOBHA
Radiosurgery is an alternative to observation to control risk of facial paresis than 11eJIb JIEYEHUS pacCMaTPpUBAETCS KOHTPOJIb
tumor growth and preserve cranial nerves’ function microsurgery pocTa oryxoJiv (ypoBeHb J0Ka3aTeIbHO-
in the long term. There is a small risk of worsening (recommendation grade C) cru II; ypoBeHb pekoMeHnanuu B)
cranial nerve’s function or quality of life (evidence level Radiosurgery or surgery has low risk of damage
II, recommendation grade B) to the facial nerve and can provide long-term

* Xupyprusi — He peKoMeHayeTcsl (YpOBEeHb JIOKa- tumor growth control or cure, respectively;
3atenbHOCTH I11, ypoBeHs pekoMmeHnamuu C) however, given the greater safety, radiosurgery
Surgery is not recommended (evidence level 111, is preferred if tumor growth control is considered
recommendation grade C) the primary treatment goal (evidence level 11,

recommendation grade B)

OcCHOBHBIE PUCK-(PaKTOPBI HAPYIICHUS CIIyXa IIPU AU-  YPOBEHb IIPOTEMHOB B SHAOIMMMATUICCKON KUIKOCTH
HaMHW4YECKOM HaOTIONCHUN — HEIMOCPEACTBEHHOE pa3py- KOpPTHeBa opraHa (YIMTKH BHYTPEHHETO yXa), 4TO IIPUBO-
IIEHUE CIIYXOBBIX BOJIOKOH B pe3yJIbTaTe pOCTa OMYXOJIM IUT K YBEIMICHUIO ee BI3ZKOCTHU. TakKe K (DaKTopaM prcKa
1 OTTIOCPEIOBAaHHOE MX ITOBPEXACHNE 3a CUET IOBEIIIICHUSI  OTHOCSITCS IIPEBBIIIICHIE KPaeBOit JO3bI Ha OITyXouib >13 Ip
WHTpaMeaTaIbHOTO JaBJICHUS B pe3yibTaTe TAMIIOHAABI W IIPEBBINICHUE CpemaHelt 103kl Ha KOpTHeB oprad >4,2 Ip
OITyXOJIbIO BHYTpeHHeTO ciryxoBoro rmpoxoaa. [Tocaie CPX  [31-34].

BaXXHBIMU (DaKTOpaMM SIBJISTIOTCST BRIPAXKEHHOCTh U TIPO- TpaguumonHo nipu onmcanuu BIII rcnonb3ytor 2 oc-
nomkutenbHocTh 111, Ha (poHe KOTOpoit He TOJIBKO MOBBI-  HOBHBIE Kaccudukaunu: o 1.V. Koos, B 0cHOBY KoTopoit
IIaeTcsT MHTpaMeaTaJIbHOE JaBJiecHWE, HO M BO3pacTaeT IOJIOXKEH MaKCUMAIbHBIN pa3Mep OITyxoir, 1 1o M. Samii,
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Puc. 3. Kraccupuxayus eecmubyaspuuix weannom (BII) no T. Hasegawa
u coasm.: a — unmpameamansvtwie BII (mun A); 6 — BIII, pacnpocmpans-
HoujUecs 8 MOCIMOMO3JICEUKOBYIO YUCMEPHY, HO 6e3 KOMIpeccuu cmeona mosea
(mun B); 6 — BIII c komnpeccueii cmeona mosea, Ho 6e3 deghopmavuu 1V xce-
aydouka (mun C); e — BII ¢ komnpeccueii cmeona mosea u degpopmayueii
npoceema 1V uceaydouka (mun D)

Fig. 3. Classification of vestibular schwannomas (V'S) according to T. Hasega-
va et al.: a —intrameatal VS (type A); 6 — VS extending into the pontocerebel-
lar cistern, but without brainstem compression (type B); ¢ — VS with brainstem
compression, but without deformation of the 4" ventricle (type C); ¢ — VS with
brainstem compression and deformation of the 4" ventricle (type D)

OCHOBaHHYIO Ha BH3yaJIbHOI olleHKe oTHomeHus: BIII
K ctBOJy Mo3ra 1o ganHbiM MPT. T. Hasegawa u coasT.
(2013) ncnonb3oBaM COOCTBeHHYIO Kitaccudukaruio BIII,
KOTOpasI TI0 CYTH TIPEICTABIISIET COO0M YITPOIIEHHBIN Bapy-
aHT olleHKM 1o M. Samii, 00beauHsIg B rpymnmy B cpasy
3 craguu o M. Samii: T2, T3a u T3b (puc. 3) [35].

[1o maHHBIM 3THX aBTOPOB, B 3aBUCIMOCTH OT THIIA OITy-
XOJI BBDKMBAEMOCTh Oe3 IIporpeccnu B TeueHue >10 et
cocrasisiet 100 % nipu omyxosisix tuma A, 95 % — nipu ory-
xosx tumna B, 92 % — nipu onyxossix tuna C u 76 % — nipu
onyxoJjisix Tuna D. KoHTpoabs pocta onyxoJjei tumna D
3HAYUTEIBHO XyXe IO CPaBHEHUIO ¢ omyxoiasiMu tuma C
(p =0,004), Torma KaK 1OCTOBEPHOI pa3HUIIBI MEXIY OITY-
xossivu TrioB B u C Het (p = 0,33). KoHTposab pocta BIII
trna D 3HaunTeTbHO XyXKe 10 CPaBHEHMIO C OOBEIMHEH-
Hoii rpynmoit A, B u C (p <0,0001). IIpeacrapnsiercs,
yto Kinaccudukanms T. Hasegawa 1 coaBT., KoTopast He Ha-
11 IIPOKOTO MPUMEHEHNS, TeM He MEHee SIBJISICTCS yI00-
HOM MMEHHO B PamIHOXUPYPIHUECKON MpaKTUKe, TaK KaK
C TOYKH 3peHUST PAIUOXMPYPTUM HET Pa3HULIBI HU B OIIpEIe-
JICHWH TIOKa3aHUH K JICYeHHNIO, HU B KOHTpoJie pocta BIII
BHyTpH Tpynit B u C, a TakKe OTCYTCTBYIOT TeXHUIECKIIE
pasmruus B mpoBeaeHnu CPX [35].

OtnaneHHBIE pe3yabTaThl KOHTpost pocta BIIl Ha
MPOTSKEHUU >9 JieT HaOMI0AeHUSI HEOAHOKPATHO ONu1ca-
HBI B JIMTEpAType. DTH MoKas3aTem octabiistior 88—100 %
M COITIOCTAaBMMEI C pe3yIbTaTaMy JUIMTEIbHOTO (>15 nmer)
HaOJTIOIEHNS TIOCJIe XUPYPTUUECKOTO yaajaeHus (Tabi. 4)
[36—41].

Kpome KOHTpOJIsT pocTa IpMHIIUITMAIBHO BaXKHOE 3HA-
YyeHHe NMeeT MaKCUMaIbHOEe CoOXpaHeHNe (DYHKIINU Hep-
BOB MocToMo3xkeukoBoii rpymtsl (V, VII u VIII), HanGonee
YacTO BOBJICYCHHBIX B OITyXOJIEBEIN TIpoliecc. PeTpocmek-
TUBHBIC MICCIIEAOBAHNS ITOKA3aJIN CYIIIECTBEHHOE TIPEUMY-
mectBo CPX He ToJbKO B COXpaHeHUH (DYHKIIUH JIMIICBOTO
HepBa, HO M B JOCTIDKEHUU COXPAaHHOCTH (DYHKIIMOHATb-
HOTO ciryxa. TpoifHUYHBIN HEPB HAaMMEHee TIOABEPKEH pH-
CKY TIOCTIIY9IeBOM TMCHYHKIINM (CM. TaOII. 4).

ITo maHHBIM MeTaaHanmM3a, mpoBeaeHHoro M. L. Carl-
son 1 coaBT. (2018), B KpaTKOCPOUHOI IIePCIIEKTHBE (2 TO-
ma) CPX oGecriednBaeT BBICOKYIO BEPOSITHOCTB (>75—
100 %) coxpaHeHust PyHKLIMOHAIBHOIO CIIyXa K YMEPEHHO
BBICOKYIO BepOSITHOCTh (>50—70 %) o6uiero coxpaHe-
HUS ciiyxa. B cpegHecpouyHoit mepcnekTuBe (5 JIeT) co-
XpaHeHMe (PYHKIIMOHAJIBHOTO CJIyXa, TaK Xe KaK W 00-
Iee COXpaHEeHME CliyXa, UMEIOT YMEPEHHO BBICOKYIO
BeposATHOCTH (>50—70 %). DTu pe3ynbTaThl 3aMETHO
Jydmre (pYHKIUOHAJIBHBIX MCXOMOB XUPYPTUUECKOTO
yaaneHust BIL manoro u cpennero pasmepos. [1pu giau-
TeJITbHOCTH HabmoaeHus 10 1eT coXpaHHOCTh (DYHKIIH -
OHAJIPHOTO CJIyXa M OO0IIasi COXpaHHOCTD CIIyXa I0OCIe
CPX uMeIoT yMEPEeHHO HU3KYIO BEpOSITHOCTD (>25—50 %)
(Tab6i. 5). Bo Bcex cimydassx IpOrHOCTUYECKY OJIarOIIpH -
SITHBIM (haKTOPOM SIBIISIETCSI MICXOIHO XOPOIINA TIpeao-
TepalMOHHBIA TOPOT PacIIO3HABAHUS PEYU U /WA YHC-
TBIX TOHOB [42].

M3BecTHO, 9TO (DYHKIIMOHAIBHBIC MCXOMIBI, TIPEXKIIE
Bcero mist VII u VIII map yepenHbIx HEpBOB, CYyILLIECTBEHHO
XyXe Ipu ToTaabHOM yaaiaeHuu BIL 6osnbinoro pasmepa,
YeM MpU CyoToTanbHOM pe3ekumu [43—45]. OgHako cy0-
TOTAJILHOE YIAJICHIE CBSI3aHO ¢ 00J1ee BEICOKIM PHUCKOM IIPO-
JIOJDKEHHOTO POCTa OCTATOYHOI ormyxouiu (Tadit. 6) [46].

B cBoto ouepens mmpoxoe mpumeHenne CPX mpu jre-
yeHun KpymHBIX BII (Koos IV, Samii T4, Hasegava D),
HMICXOTHO BBI3BIBAIOIINX COABJICHKE CTBOIA Mo3ra u IV ke-
JIymovKa, KaK IpaBWIO, OTPAHUYEHO PMCKOM Pa3BUTUS
noctiaydeBoii 111 Ha (poHe HETOCTATOYHOCTH Pe3ePBHBIX
JIMKBOPHBIX IIPOCTPAHCTB B 3aTHEI YePEITHOM SIMKE, 4TO
MOKET IMTPUBOIUTD K KITMHNIECKH 3HAUMMOM KOMITPECCUH
CTBOJIa M MO3X€EUKa, B HEKOTOPBIX CITyJasiX — K OKKITFO3H -
OHHOI1 THaponedanIn ¢ pa3BUTUEM BHYTPUUEPECITHOMU
TUTIEPTEH3NH 1 YXYAIICHUEM COCTOSHHUS TTAallieHTa. YKa-
3aHHBIC HEIOCTATKN 000MX METOMOB JICUCHUSI B HACTOSIIIICE
BpeMsT KOMIICHCUPYIOTCSI TIPOBEACHNEM KOMOMHUPOBaH-
HOTO JICYCHMS: YaCTUIHBIM XUPYpPIrudecKuM (MHTpa-
KarcCyIsIpHBIM) YIAJICHUEM OITYXOJIM, JOCTATOYHBIM IS
ycTpaHeHUsI Macc-3¢dekTa 1 00ecIIeyeHIsT COXPaHHOCTH
JIMIIEBOTO HepBa, ¢ rmocienytomeii CPX octarouHoit yactn
onyxonu [47].

C yuetom Toro, uto I1I1 HabmomaeTcst He y Bcex Ta-
IIMEHTOB, BO3MOXXHA 1 ITPOTUBOIIOJIOXHAS TAKTUKA JIeUe-
Hus kpynmHbelx BII, xorma cxHavana mpoBogutcsas CPX.
B sTtoM ciyuyae mmeercss BeposTHOCTL (>50 %), uto
OIyXOJIb YMEHbIIUTCSI 1100 MuHys ctaguio I1I1, nu6o
C HE3HAYMTEJTBbHBIM YBEINYCHUEM M 0€CCHUMIITOMHBIM
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Tadmuua 5. CpasHeHue pe3yabmamoe coXpaneHust CAyX080U YHKYUU Npu OUHAMUHECKOM HAOA0eHUU, XUPYPeUHeCKOM U PAOUOXUPYPeUHeCKOM AeHeHUU
gecmubyaapHolx weanHom (no danusim M. L. Carlson u coasm., 2018 [42])

Table 5. Comparison of hearing function preservation results with follow-up, microsurgical and radiosurgical treatment of vestibular schwannomas
(according to M. L. Carlson et al., 2018 [42])

IToka3zarenn

OO0111as1 BEpOSTHOCTD
COXpaHEHMUST
(byHKIIMOHAIBHOTO clTyXa
Overall probability of
functional hearing
preservation

OO0111as1 BEpOSATHOCTD
coxpaHeHUs (PyHKIIMO-
HaJIbHOTO CJIyXa Cpeau
TMALIMEHTOB C UCXOOHBIM
ciayxom mo AAO-HNS
kimacca A i mo GR
knacca [

Probability of functional
hearing preservation among
patients with baseline
hearing loss AAO-HNS class
A or GRclass I

JuHaMuueckoe
Ha0JII0Ienne

* 2 rojia: BEICOKast
(>75—100 %)
2 years: high (>75—100 %)

* 5 JIeT: yMEpEeHHO BbICOKas
(>50-75 %)
5 years: moderate high
(>50-75 %)

* 10 1eT: yMepeHHO HU3Kas
(>25-50 %)
10 years: moderate low
(>25-50 %)

* 2 rona: BeIcokas (>75—
100 %)

2 years: high (>75—100 %)

* 5 JIeT: yMEPEHHO BBICOKAs
(>50-75 %)

5 years: moderate high
(>50-75 %)

* 10 j1eT: HEIOCTATOYHO
JaHHBIX IJ1 ONpeAeIeHUS
BEPOSAATHOCTU
10 years: insufficient data
to define the parameter

Xupyprus

¢ IIOCJIC oIr€palliv: YMCPEHHO HU3Kasd
(>25-50 %)
after surgery: moderately low probability
(>25-50 %)

* 2 roma: ymMmepeHHO Hu3Kas (> 25—50 %)
2 years: moderate low (>25—50 %)

* 5 ner: ymepenHo Hu3kas (>25—50 %)

5 years: moderate low (>25—50 %)

* 10 sieT: ymepeHHO Hu3Kas (> 25—50 %)
10 years: moderate low (>25—50 %)
(TOJ'[I:KO JJIS1 onyxoneﬁ MaJioro 1 CpE€aHEe-
ro pa3Mepa)

(for small/medium sized tumors only)

* [I0CJIE OTIEPALIMU: YMEPEHHO BBICOKAs
(>50-75 %)
after surgery: moderate high (>50—75 %)

+ 2 rofa: yMepeHHo BbIcokast (> 50—75 %)
2 years: moderate high (>50—75 %)

* 5 ner: ymepeHHO BbicoKas (>50—75 %)
5 years: moderate high (>50—75 %)

* 10 ner: ymepernHo Hu3Kas (>25—50 %)
10 years: moderate low (>25—50 %)
(TOJIBKO JIJISI OIYXOJIei Majloro 1 CpeIHe-
ro pasmepa)
(for small/medium sized tumors only)

Pamuoxupyprus

*2 roga: yMEpeHHO
BbIcoKas (>50—75 %)
2 years: moderate high
(>50-75 %)

* 5 JIeT: yMEpEHHO
BbIcoKas (>50—75 %)
5 years: moderate high
(>50-75 %)

* 10 sieT: ymepeHHO
Huskas (>25—50 %)
10 years: moderate low
(>25-50 %)

* 2 roja: BbICOKast
(>75—100 %)

2 years: high (>75—100 %)

* 5 JIeT: yMEpEHHO
BbIcOKas (>50—75 %)
5 years: moderate high
(>50-75 %)

* 10 net: ymepeHHO
Huskas (>25-50 %)
10 years: moderate low
(>25-50 %)

Ilpumenanue. AAO-HNS — kaaccuguxkayus Amepuxauckoll akademuu omoaapuHeoa02uu — Xupypeuu 201086ul U uieu (American
Academy of Otolaryngology — Head and Neck Surgery); GR — kaaccugukxauyus Gardner— Robertson.
Note. AAO-HNS — classification of the American Academy of Otolaryngology — Head and Neck Surgery; GR — Gardner— Robertson classification.

Tadmuua 6. Kowmpoas pocma eecmubyaspuuix weanrom (BII) nocae momanvroeo u cyomomansroeo yoasenus (no dannoim H. Nakatomi u coasm., 2017

[46]), %

Table 6. Growth control rates of vestibular schwannomas (V') after total and subtotal removal (according to H. Nakatomi et al., 2017 [46]), %

PagukanabHoCTD YaajneHua

ToransHOE
Total

CyOToTanbHOe
Subtotal

Kontpous pocra BIII no nepuonam nadmonenusi, %

5 ner 10 et 15 ner
96 82 73
47 17 8

20 aer

56

teuenneM I1I1. [Tpu stom CPX kpynbix BII gemoncTpn-
pyeT cTaOMJIBHO BBICOKHI YPOBEHB COXPAaHHOCTH (DYHKITAN
JINIICBOTO HEPBa, a TAKXKE BHICOKME IIIAHCHI HA COXPaHEHME
$yHKIIMOHANIBHOTO CityXa (Tabum. 7) [48—53].

KonTpons pocta mpu CPX xpymHbix BIII cocraBiseT
ot 84 1o 98,3 %. Xupypruuyeckoe yaajieHue moka3aHo
TOJIBKO TIPH PAa3BUTHH IPYOBIX CHMIITOMOB MO3XKEUKOBOM
aTaKCHH 1 TTOBBIIICHHOTO BHYTPUYECPEITHOTO IABIICHUS,
cesi3aHHbIX ¢ T1I1. IIpu aTom pelieHue o6 ornepauuu
JTIOJKHO OBITH TIIATEIIBHO 000CHOBAHO, ITOCKOJIBKY ITOCT-
JIy9eBOE YBEIMUCHUE PETPECCUPYET €CTECTBEHHBIM 00pa3oM,
a caMa pe3eKIINs ITOJDKHA OBITh OrpaHWYeHa CyOTOTaNIb-

HbIM yIaJIeHHueM [JIs1 MAKCUMaJbHOM (PYHKLIMOHATIBHOMI
coxpanHoctu (puc. 4) [21, 54—57].

B LiesioM maxe MHOrokKpaTHOe yBeJludeHue o0beMa
BIII mociie CPX, mpoTekaroliee 6eCCMMIITOMHO, He CITy-
JKUAT MOKA3aHUEM K XMPYPru4ecKoMYy JIEYEHMIO, OJHAKO
TpebyeT NPOmOKEHUSI IUHAMUYECKOIO HaOJII0AEeHUS.
L.E Liu coaBt. (2020) ommcanm ciy4aii IJIATEILHOTO Ha-
OJII0AeHNUS TALMEHTKU C UCXOAHO OTHOCUTEIbHO HEOO Ib-
woii (8 cm?) BIII, koropas uepes 2 roga nocie CPX yBe-
nmuamiack Ha 161 % (mo 20,9 cM®), HO 6e3 3HaYMMOro
yXyILIeHUsI HeBpojoruueckoro craryca. [locieayiolee
HaOmoneHue (B teueHue 19 Jyer) moxasano cHadana
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Tabmmua 7. Pe3yasmamot paduoxupypeuteckoeo ae4eHus KPYnHoiX 6eCmuOyaspHbiX WeaHHOM

Table 7. Radiosurgical treatment results for large vestibular schwannomas

Kosmuect- Kontposn pocta ~ CoxpaHHOCTb CoxpaHHOCTB

BO HA0II0- H algf’lﬁ"g:: q.  Omyxom (yMeHb-  (DYHKIMOHANL-  (DYHKIIMH JIMIIE-
ABTOpBI, O], JICHUIA, N M(Zelc D menue), % HOro ciyxa, % BOTO HepBa, %
W.-Y. Chung u coasr., 2010 [48]
W.-Y. Chung et al., 2010 [48] 21 53 90,5 o 100
R. van de Langenberg u coasr., 2011 [49]
R. van de Langenberg et al., 2011 [49] 33 30 88,0 58 91
M. Bailo u coaBr., 2016 [50]
M. Bailo et al., 2016 [50] 59 74 98,3 (86,4) - 94,9
M. Lefranc u coasr., 2018 [51]
M. Lefranc et al., 2018 [51] 86 9 90,7 (70,0) 65,8 100
S. Watanabe u coaBt., 2019 [52]
S. Watanabe u coaBr., 2019 [52] 30 98 84,0 (72,0) 0 100
D. Stastna u coasr., 2021 [53] 73 66 87.7 (83.6) 55 95.9

D. Stastna u coaBrt., 2021 [53]

Puc. 4. Jlannbie MacHumHo-pe30HaHCHOL U CRUPANbHOL KOMNLIOMEPHOU momoepaguu, ceudemenrvcmeyloujue 00 sggexmuernocmu u 6e30nacHocmu uac-
MUYH020 YOaneHus OnyxXoau Ha QoHe BbIPAdICEHHOU NOCMAYHeB0ll Nce80oNnpoepeccuu: a — 8eCMUOYAAPHAS WBAHHOMA HA MOMEHM NPO8edeHUs cmepeomak-
cuueckoil paduoxupypeuu (CPX): o6sem onyxoau 6,2 cm’ (myzoyxocms 11 cmenenu, 1 6aan no wkane Xayca— bpexmanna); 6 — uepes 20 mec nocae CPX:
o6sem onyxoau 11,0 cm? (myeoyxocms 111 cmenenu, 1 6aan no wixane Xayca— bpexmanna, nepughokanvhuiii omek, 2uopouegpanus); 6 — yepes 24 mec nocae
CPX, uacmuunoeo yoasenus Onyxonu u 6eHMpUKYA0-nePUMOHeatbHo20 WyHmMUposanus: 06sem onyxoau 9,8 cm’; e — 11 mec nocae onepayuu: 00sem o6pa-
306anus 2,8 cm’ (myzoyxocmo 111 cmenenu, 1 6ain no wkane Xayca—bBpexmanna, peepecc eudpoyepanuu)

Fig. 4. Magnetic resonance and spiral computed tomography data indicating the efficacy and safety of partial tumor resection against the background of severe
post-radiation pseudoprogression: a — vestibular schwannoma at the time of stereotactic radiosurgery (SRS): tumor volume 6.2 cm’ (hearing loss 2 stage, House—
Breckmann grade 1); 6 — 20 months after SRS tumor volume 11.0 cm’ (hearing loss 3 grade, House— Breckmann grade 1, perifocal edema, hydrocephalus;
6 — 24 months after SRS, partial tumor removal and ventriculo-peritoneal bypass: tumor volume 9.8 cm’; e — 11 months after surgery: significant tumor
reduction — 2.8 cm? (hearing loss 3 grade, House— Breckmann grade 1, regression of edema and hydrocephalus)

yMmeHbleHre oobema Bl mo 1,0 cMm?, 4TO paBHSIOCH — LMU, AHECTE3MOJOTMYECKOM COIPOBOXIEHUH, IIOC/IEONIe-
12,5 % obbeMa oItyxosiu 10 jiedeHust win 4,8 % MMKOBOro  palMOHHONM peaHMMALMK 1 TOCIeAYIOLel peabuInTaluu.
o0BeMa OITyXOJIH TI0CIC JICUSHMS, a 3aTeM M CTaOWIbHEI  Bce 3T0 MUHMMM3UpYeT GU3NUECKYI0 U COIMUATBHYIO
KOHTPOJIb OITyXOJIW. ABTOPBI CIEJIaJIA BBIBOJ, UTO HA (DOHE  Je3aJanTalyio MalMeHTOB, CIIOCOOCTBYS MaKCUMAJIbHO
o6eccumnrToMHoro tedeHms I1I1 ciemyer m3derarh mpe-  OBICTPOMY BO3BpAIllcHUIO MTAIIMEHTOB K ITOBCEIHEBHOM
XKIEBPEMEHHBIX PEIICHUI O XUPYypPTUUECKOM yIOaJeHWH OBITOBOM M MpPoheCCUOHAIbHON aKTUBHOCTU. B HacTos-
o0pa3oBaHUs TTOCIe 00TyYeHMs, TaK KaK OIyXoidb MoxkeT 1iee Bpems ogHodpakunoHHass CPX BII nmpoBomutcs
B IaJIbHEHIIIEM 3HAYUTEIFHO YMEHBIINTHCSI CAMOCTOSI- B PEXMME OTHOTHEBHOTO CTAIlMOHUPOBAHMSI, YTO IIPH-
TeJbHO [58]. MepHO B 8—10 pa3 Kopouye OOBIYHBIX CPOKOB TOCITUTAIN-
3alM Ipu Xupyprudeckom jgedeHun. [1o ganHbiM J. Regis

COLIMAJIBHO-DKOHOMMWYECKUM DODEKT  u coast. (2002), cpeqHee BpeMst BBIHYKISHHOTO OTCYTCT-
Heocnopumbim ipenmyiiectBom CPX BIII aBngercs  Bug Ha pabote mtocsie CPX 6110 puMepHo B 20 pa3 Ko-
OTCYTCTBHE HEOOXOIUMOCTH B JUTUTESIbHOM TOCIIMTAIN3a-  pode, 4eM mociie onepaunu (7 gHei npotuB 130 mHeit),
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IIPH 3TOM K TTpo(heCCHOHATBHOI aKTUBHOCTH BEPHYJINCH
100 % mauueHTOB IOC/Ie paauOXUPYPTrUu U TOJIbKO 56 % —
TocJIe XUpyprudeckoro BMemaresbeTsa [59]. O. Berkowiz
u coaBT. (2017) mo pe3ynsraTam ompoca namreHToB ¢ BIII,
neperecinx CPX (ammapat «IaMMa-HOX»), B CpeaIHeM
yepes 5 JIeT Mocje BMEIATebCTBa, BRIICHUIN, 4To 91,1 %
MMAIIMEHTOB YIOBJICTBOPESHBI (DYHKIIMOHAIBHBIM Pe3yJIbTa-
TOM W YPOBHEM CBOeil MOBCEIHEBHOW aKTMBHOCTH,
a 96,8 % roroBbl peKOMEHAOBATh JaHHBIA BUI JIEYEHUS
CBOMM POIHBIM U IPY3bsSIM B Cllydyae TMarHOCTHUPOBAHMS
y HMX Takoi omyxosu [60]. Bce BbliieckazaHHOE 00BsIC-
HsIeT TOT (haKT, yTo cedbecTomMocTh eueHust BIII pagno-
XUPYPTUYECKUM METOAOM IIpuMepHO B 1,8 paza HumXKe,
YeM TPaIULMOHHBIM XUPYPrudecKuM ImyteMm [61].

SAK/TFOYEHHME

Crepeortakcudeckast pagroxupyprus BIII — meTonnka
JIeuyeHus1, Oepyiast Hayauo B cepenuHe XX B. ¥ ITOJTYINB-
1m1ast 000CHOBAHHYIO ITOMYJISIPHOCTD IO Mepe CBOETO pa3-

BuTHUs. JJaHHBIN MEeTOI HAXOOUTCS Ha CTHIKE HECKOIBKUX
KJIMHUYECKUX CIIeLIMaTIbHOCTEN 1 BOOpasl B ce0s1 HauboJiee
TTOJIe3HBIEC MX XapaKTePUCTUKN: OT HEUPOPAITHOIOTHH — JIe-
TaJIPHYIO aHATOMUYECKYIO BU3YaIN3alliI0 BHYTPUICPEITHBIX
CTPYKTYpP; OT HEHPOXUPYPTUN — TOYHOCTh M <«JIEJIMKaT-
HOCTBb» BO3IECUCTBUS; OT paglalliOHHON Teparmuy — BbI-
COKYI0 3(p(DeKTMBHOCTH M Oe30macHOCTh. HakoIuteHHBINH
B TCUCHUE MECSATUJICTUI OIBIT IMIPUMEHEHUS TTO3BOJIIII
ONTUMU3UPOBATH A03bl 001ydeHust BILI, n3yunts ocobeH-
HOCTH ITOCTIYIEBBIX MUKPO- Y MAKPOCTPYKTYPHBIX N3ME-
HEHWI 1 X BIMSTHYE Ha KITMHUIECKOEe TeUeHME, pa3pabo-
Tath pekoMmeHgau no CPX BIII pasauuHoro pasmepa.
Bce 310 crtocoOcTBYET BEICOKOM Pe3yIbTATUBHOCTU M O€3-
OMaCHOCTH JIEYeHUsI TTAallMEHTOB C JAHHOU MaToJoruein
¥ HapsOy ¢ JISTKOW MEPeHOCUMOCTBIO I MUHUMAJIBHBIMU
CpOKaMM TOCOUTAIM3ALMN OMpeAesieT MEHbIIYIO cebe-
CTOMMOCTD TAHHOTO JICYUCHUST B CPABHEHUH C TPAIUIIMOH-
HBIM XAPYPTrUICCKUM TTOIXOIO0M Y 3HAUYUTEIbHBIN COLIM-
aJTbHO-3KOHOMMYECKU 3(PPeKT.
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BapuaHTbl HETUNUYHOTO CTPOEHMUS W PACMOJIOXEHUS aHATOMUYECKUX CTPYKTYP BCErda YCIOXKHSAIT XO4 OnNepaTMBHOIO
LOCTYNa M NpUeMa U HepeLKo ABNAITCS NPUYUHAMU XUPYPrUYecKUx OMGOK U OCTIOXKHEHHIA. B cTaTbe npeacTasneH 063op
HEKOTOPbIX 0COGEHHOCTEl BAPMAHTHOM aHaTOMUU B 06aCTsX UHTEPECA HENPOXUPYPTOB, B TOM YMCTE NPUBOAALLMX K pas-
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COOLITUI HETUNMYHARA AHATOMMA YYUTLIBANAC KaK 06BEKTUBHBIN (HAaKTOP PUCKA U UMENa CMATYaloLLee 3HaYeH e NpU OLeH-
ke paboTbl Hellpoxupypra.
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Variants of atypical structure and location of anatomical structures always complicate the course of surgical access and
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features of variant anatomy in areas of interest to neurosurgeons, including those leading to the development of intra-
operative problems and postoperative neurological deficits.
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anatomical variability starting with the shape of the skull, but also that in cases of adverse perioperative events, atypi-
cal anatomy should be taken into account as an objective risk factor and have a mitigating value in the evaluation
of the neurosurgeon’s performance.

The aim of this paper is to present and analyse scientific publications on variant anatomy, determining its role in the
development of surgical errors and complications in neurosurgery.

Keywords: variant anatomy, complications, errors, neurosurgery

For citation: Shnyakin P.G., Rudenko P.G., Gasimova N.D. The role of variant anatomy in neurosurgery. Neyrokhirurgiya =
Russian Journal of Neurosurgery 2024;26(1):123-9. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2024-2
6-1-123-129

12024

Nekuus | Lecture

123


https://creativecommons.org/licenses/by/4.0/
mailto:gasumova-nelich@mail.ru
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/p
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/g
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/p
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/g
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/regional
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/clinical
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/hospital
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/st
mailto:gasumova-nelich@mail.ru
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/p
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/g
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/p
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/g

12024

JNekums | Lecture

124

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

BBEJIEHUWE

Kaxmprit 9e10BeK nMeeT MHIUBUAYAJIBHYIO OOIIYIO
KOHCTUTYLIMIO, COMATOTHII, JIOKAIbHYI0O KOHCTUTYLIHIO
opraHoB M 4JacTteit Tena. Kpome Toro, BcTpevarorcs Ba-
PUAaHTBI aHATOMMYECKO HOPMBI, BeChMa HEITOXOXHUE Ha
TUITOBBIe ciydau. CpegHWiI BaprMaHT aHATOMUYECKOTO
CTPOEHMSI, KaK MPaBWJIO MPENCTABICHHBIN B Y4€OHBIX TO-
COOMSIX M aHATOMHWYECKMX aTIacax, BCTpEeUaeTcs He Jalle
yeMm B 30 % ciy4aes [1]. HeyauBuTteabHO, YTO aHATOMU-
YecKas U3MEHIMBOCTb OPTaHOB M CHCTEM YeJIOBEeKa SIBJISI -
eTCs TaBHUM IIPEIMETOM MCCIeIOBaHWI He TOJbKO aHa-
TOMOB U MOP(dOJIOTOB, HO M MPAKTUYECKUX Bpayei,
0COOEHHO XUPYPTUIECKOTO ITPODILIS.

B CoserckoMm Coto3e HayyHoii kool B.H. [1leBky-
HEHKO TIPOBEICHO KOMIUIEKCHOE MCCJIeIOBaHE BapruaH-
TOB aHATOMUYECKOTO CTPOCHMS BCEX OPTraHOB M CHUCTEM
yesaoBeKa [2]. YcTaHOBIIEHO, YTO aHATOMUYECKasT M3MEH-
YKUBOCTb XapaKTepHa ISl BCeX CTPYKTYp, U, YTO OCOOEHHO
BaXXHO, 3TO BIUSIET Ha KOMIICHCATOPHBIC BO3MOXHOCTHU
KaK B YCJIIOBUSIX HOpMAJIBHOTO (DPYHKIIMOHUPOBAHUS, TaK
1 TIPY Pa3BUTHM 3a00JICBaHMIA.

HeoObruabIe BapraHTHI aHATOMUYECKOTO CTPOCHMS
W PACIIOJIOKEHMSI IIOYTH BCETHA YCIOXKHSIOT PadoTy XH-
pypra, NpUBBIKILIETO K ONPeaeIeHHBIM Tororpado-aHaTo-
MHYECKIM OPHMEHTHpPaM, 3aCTaBJISIOT pabOTaTh B HETH-
IMMYHBIX aHATOMHUYECKMX KOPHAOpPaX, a B HEKOTOPHIX
CIIydasx Jaxe MEHATD MOCJIEN0BATEIbHOCTb CTAHAAPTHOIO
xona onepannu. [1o3ToMy IjIs XMpyproB aHaTOMUYeCKasT
W3MEHYMBOCTH BCET/IA SIBJIICTCS] BBI3OBOM, OCOOCHHO KOT-
JIa 9TO 0OHAPYXKUBACTCS TOJIBKO Ha oneparun. CooTBeT-
CTBEHHO, KaXXIIbIii XMpPypr 00s13aH 3HATh BAPMAHTHYIO aHa-
TOMHUIO 30HBI XMPYPTHICCKOTO MHTEpeca, TeM OoJee
YTO B YCJIOBUSIX IATOJIOTHH, C HAPYIIEHNEM HOPMAaJIbHOTO
PacCITOJIOXKEHUS aHATOMHYECKHX CTPYKTYP, 3TO elile boee
YBEJIMYMBAET PUCK OIIMOOYHBIX NEHACTBUNA.

Iexb paboTel — TIpeacTaBICHIE U aHAIN3 TaHHBIX Ha-
YYHBIX ITyOJIMKALIMIA, a TaKXKe COOCTBEHHBIX HAOJIIOAeHU I
10 BApMaHTHOI aHATOMUH, OIIpeIe/ICHIE e POJIM B pa3-
BUTHUH OITEPALIMOHHBIX OITMOOK M OCJIOXKHEHU B HEHPO-
XUPYPTUMN.

3HAYEHWE BAPMAHTHOM AHATOMUU

B HEMPOXUPYPTUU

B HeKOTOpBIX yueOHBIX TTOCOOMSIX M HAYYHBIX ITyOJIM-
KalusIx KpaiiHUe BapuaHTbl aHATOMUYECKO HOPMbI Ha-
3BIBAIOT AHOMAJIMSIMUA CTPOSHMSI, KaK, Hal[puMep, «BapUaHT
CTPOEHHUST BWUIM3MEBA KPyra» M «aHOMAaJIUsl Pa3sBUTHS
BWJIIM3KMEBa Kpyra». He OymeM BmaBaThbCsl B TOHKOCTH pa3-
JIMYW aHOMAJIUK 1 KpalHUX BAapHMaHTOB aHATOMUYECKOTO
CTPOEHUsI, TaK KaK IO CBOEI CYTH OHU BEChMa CXOXKMH,
1 TJIaBHBIN X MPU3HAK COCTOUT B TOM, YTO HETUITUYHOE
CTPOEHME MJIN PACIIONIOKEHNE KaKO-TO CTPYKTYPHI HE CO-
MIPOBOXIAETCS HapylIeHHneM (GYHKIWUH, YTO OTIMYAET
HX OT «IIOPOKOB Pa3BUTHSI».

g HelipOoXHpyproB U3yYeHNE BOIIPOCOB aHATOMM-
YeCKOI M3MEHIMBOCTY HaUMHAaeTCsI ¢ (hOpMBI Ueperna, KO-

TOpast ompeaessieT 0OCOOEHHOCTH PACTIOIOKEHMS BHYTPH-
YepernHbIXx CTPpyKTyp. B kHure «Tumosast anHaToMus 4e-
JoBeka» noa pepakuuein B.H. IlleBKyHeHKO ONTMCHIBAIOT-
Ccsl XapaKTepUCTUKM mHoiuxonedanosB, Opaxuiiedanon
u Me3oredanoB. Jlomxoiedalbl XapaKTepru3yIOTCs 00JTb-
UM TIPOIOJBHBIM M MaJIbIM ITOTIEPEYHBIM pa3MepamMu
yeperna, Opaxuiieaabl — CPABHUTEILHO OOJIBIINM pa3Me-
POM MOTIEPEYHOTO TUaMETpa X MaJIbIM IIPOIOIBHBIM, Me-
3o11ealIbl UMEIOT CPeIHIE TTOKA3aTeIM MEXXIY Ha3BaHHBI-
mu popmamu [2].

B uccnenosanuu P.H. JItonskoBoii u B.B. Kprruiosa
(2014) mzyyanuch GOPMBI CTPOSHUSI M PACIIOIOXKCHUS
MO3XEUKOBOTO HaMmeTa. bbuta BBISIBICHA TeCHas CBSI3b
MEXY BBIIEJICHHBIMU 4 BApHaHTaAMM THUTIA MO3KEIKOBOTO
HamMeTa 1 ¢opmolii yepera. [1o MHEHIIO aBTOPOB, HEKOTOPHIE
(bopMEBI CTPOCHMSI CYIIECTBEHHO 3aTPYIHSIOT BBITIOTHEHIE
CTaHIAPTHBIX TOCTYIIOB, M3MEHSIIOT YIJIbI OIIepalluOHHOMN
aTaKy Y XUPYPrUIeCcKre KOPUIOPHI, YTO HEOOXOIMMO YUK~
TBIBaTh NIPH IUTAHUPOBAHUHU OTIePAIlM 1 BBIOMpATh Hau-
0oJiee ONTUMAJTBHBIC TIOIXOIBI C YYETOM BapMaHTHOM aHa-
tomuu [3].

ITo marneM B.I. HukomaeBa u coaBr. (2022), dopma
Yyepera BIMSeT Ha TJIyOMHY U pacIoIOKeHHE 3amMHelt Je-
PEITHOM IMKU, 9YTO MOXET MMETh 3HAYCHHE TP Pa3BUTHU
rmarojoruu. B mccmenoBaHny OBLIO TOKA3aHO, YTO CPEIU
akpo1iedanoB (BBICOKHE B y3K1e (POPMBI TOJIOBEI) TOCTO-
BEpHO pexXe BCTPEYAIOTCS CIIyJ9ar COCYIMCTHIX OCIOXKHE-
HUI IIPY YOAJIEHUY BHEMO3TOBBIX OMYXOJIEM 3agHEN 4e-
PEITHO# SIMKM 10 CPaBHEHMIO C MALIMEHTAMM C IPYTUMU
dopmamu yepena [4].

B ycrnoBusax maTonornu MM paHee IepeHECECHHOMU
oIrepallyl TP U3MEHEHHOM aHATOMMWHU M HAJIWIUH PyO-
IIOBO-CITACYHBIX TIPOLIECCOB MMEIOIMECs] BAPUAHTHI CTPOE-
HMSI ¥ pACITOJIOXKEHMSI eI1ie 0oJIee 3aTPYyIHSIOT OPUCHTAITIIO
B paHEe U MOBHIIIAIOT PUCK ATPOTSHHBIX IMMOBPEKICHMIA.
S.E. Regenbogen u coasr. (2007) mpoaHaIu3upoBaiu 00-
nee 200 cymeOHBIX ICKOB I10 TIOBOAY XUPYPTAYECKIUX O -
OOK U BBISIBUJIU, UTO B 61 % ciiyyaeB BOSHUKIIIME B XOJIe
oIrepalluy MPoOIeMbl OBUTH CBSI3aHBI C HEOXMIAHHBIMU
AHATOMUYECKUMH OCOOCHHOCTSIMHU, B TOM YHCJIE TIOCTIe
nepeHeceHHOM paHee orepauuu [5].

Pacrionoxenue, cTpoeHne M 30HBI MHHEPBALIUU Ye-
PEITHBIX U TTepuhepUIeCKNX HEPBOB MOIBEPKEHBI BhIPa-
KeHHOM MHAVBUIYAJTbHON N3MEHUMBOCTH. B HECKOIBKIX
WICCIICIOBAHMSIX OITMCAaH BapUAHT ITOBEPXHOCTHOTO PacIIo-
JIOXKEHUSI TIOIBSI3BITHOTO HePBa PSIIOM C SIPEMHOI BEHOM,
YTO MaJIO OKMIAEMO Y MOXET IIPUBECTH K €TO ITOBPEXKIE-
HMIO TIpY ortepanusix Ha 1ee [6—8]. I[1pu orepanusix B 30He
COHHOTO TPEYTOJbHUKA BO3MOXKHO ITOBpEKICHUE OIyX-
JAOIIEeTO HepBa, KOTOPHIN MMeeT HETUITMYHOE PacIIoo-
xeHue B 26 % ciaydaes [9]. Onepaiuu B 001aCTH cKaTta
¥ BEPXYIIKH ITMPaMUIBI MOTYT OCJIOKXHSITBCS TIOBPEXIE-
HUEM OTBOISIIEr0 HepBa, KOTOPHIM MOXET OBITH TIpe-
cTaByieH 2 I 3 oTnesbHBIMY BeTBsimu [10, 11].

CHHIpOM KapIaJbHOTO KaHaJIa SIBJISICTCS pacIIpoCcTpa-
HEHHOM IMaTOJIOTHEH M MHOTHA TpeOyeT OonepaTuBHOIO



JIedyeHnsI. BapmaHTBI CTpOSHMS M PACIIOIOXESHUS CPEIIH-
HOTO HepBa B 3aIIICTHOM KaHaJIe MOTYT OBITh N3MCHYMBEL.
B uccnenosanuu M.F Stanci¢ u coast. (1995) 6bu10 110-
Ka3aHo, YTO TUITMYHOE PACIIOJIOXEHIE CPEIMHHOTO HepBa
B 3aIIICTHOM KaHaJjie BCTpevyaeTcst TOIbKO B 47,7 % ciy4a-
eB [12]. HekoTopbIMM aBTOpaMu OTMEUYEHBI CTy9au yIBOe-
HUS CpeIMHHOTO HepBa B 3aIsicTHOM KaHaje [13, 14]. Bece
3T0 — (paKTOPHI prCKa KaK MOBPEXICHUS HepBa, TaK U He-
TOCTYDKEHUST TIOJTHOLICHHOM JEKOMITPECCHUU BO BPEeMSI OlTe-
paLmu.

IMoBpexmeHne IUICYEBOTO CIJICTCHMS XapaKTePHO
IJIST psioa TPaBM, M HEMPOXMpPypraM HepeaKo IMIPUXOIUTCS
OIIepUPOBATh TTIEPBUIHBIC 1 BTOPUYHBIC CTBOJIBI CITICTE-
HUsI, BBIIIOJIHATH HEBPOJIU3 WX II0B HepBa. [Ipu aToM
BapHMaHTHI CTPOCHUS ¥ HETUITMYHOTO PACIIOIOKCHMST BET-
Beii IJIeYeBOTO CITICTeHUS, 110 faHHBIM V. Matejcik (2003),
BcTpevatorces B 83,6 % ciydaes [15]. [Ipu rematome miu
PYOIIOBO-CIIacIHBIX IIPOLIecCcax BRIpaXKeHHAsT aHATOMIYE-
CKasi ”3MEHYMBOCTD IJICYCBOTO CIUICTCHUS CO3IaeT CEPhb-
€3HBIC TIPEAIIOCBUIKN IJISI XMPYPTUUECKUX OIMMOOK
W OCJIOKHEHWH.

HawnGonbime coXXKHOCTH BO3HUKAIOT TIPU TIEPCH-
CTECHIINM Y B3POCIIBIX aHATOMUUYECKHNX CTPYKTYp, XapakK-
TEePHBIX ISl SMOpHOHAIBHOTO TIepronaa. Hampumep, ka-
POTUIHO-BepTEeOPOOA3MIISIPHBIE aHACTOMO3BI, KOTOPBIE
(GYHKIIMOHUPYIOT B SMOPMOHAIIBHOM TIEPHOIE 1 KpaitHe
PEIKO BCTPEYaloTCs y B3POCbIX. Tak, IpUMHUTHUBHAS TPH-
reMuHajbHas apTepust BctpeyaeTcst Tobko y 0,1—-0,6 %
B3pocIbIxX mroneii [16, 17]. Takoit HeoXKIaeMblil BApUAHT
CTPOCHUSI MOXET MPUBECTH K OIIMOOYHBIM IeHCTBUSIM
W CTaTh IPUIMHON SITPOTEHHOTO MOBPEXKICHUS apTepun
npu onepauuu [16, 18]. Ewie oqHUM BaprMaHTOM KapOTUI-
HO-BepTeOpOOa3MISIPHOTO aHACTOMO3a SIBJISICTCST IIPUMM -

THBHAasl MOABSI3bIYHAS apTepusi, KOTOpash BCTPeYaeTCs
y 0,03—0,26 % B3pocibix [19, 20] (puc. 1).
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OnucaHbl ciaydan SITPOTEHHOTO MOBPEXKICHUS STOM
TIePCUCTUPYIOIIEH TPUMUTHUBHON apTepyH IIPY OTICPALIHSIX
Ha IIIee ¢ pa3BUTHEM UIIeMUYECKNX OCIOXHEeHMi [21, 22].
B xnuHuueckom ciyuyae, npencrasieHHoM K. Kawamura
u coanT. (2021), mammeHTKe BHITOJHSIIACH KapOTUIHAS
SHIAPTEPIKTOMUSI, ¥ MCITOIb30BAJICS BPEMEHHBIN IIIYHT,
KOTOPBI MUTPUPOBAJ B TIEPCUCTUPYIOIIYIO TPUMUTUB-
HYIO TIOOBSI3BIYHYIO apTepPUI0 1 BHI3BAJ MINEMUYCCKUIA
UHCYNnsT [23].

Kax yxe ObIJTO cCKa3aHO, BApMAaHTHl aHATOMUYECKO-
IO CTPOCHUS OIPEHENISIOT pa3Hble KOMIIEHCATOPHEIS
BO3MOXHOCTHA M (DYHKIIMOHAJIbHEIE pe3epBhl. B omHMX
clyJasiX BapuMaHTBI CTPOCHUSI MOTYT IJIUTEJIBHO KOM-
IICHCUPOBATh MPOSIBICHNE KAKOM-TO MATOJOTUH WA
obecrneynBaTh HOpMaJbHOE (DYHKIIMOHNPOBAHME TTOCTIC
IeCTPYKTUBHBIX OIIEPAaTUBHEBIX BMEIIATEBCTB. B mpyrux
cTy4Jasix BApMAHTBI CTPOSHUS MCXOIHO OIIPEIEIISIIOT BBI-
COKME PUCKH Pa3BUTHUS MATOJOTUM WJIN BEPOSITHOCTH
OCJIOXXHEHMH IIpu onepariu. HammpumMep, ipn HaTUuduu
€IMHON HEMapHOM NepeaHell MO3rOBOM apTepuUM Hapy-
IIeHNe B Heil KPOBOTOKA (TpOoMO03, 9MOOJINS N CTe-
HO3MPOBaHUE apTePUH IIPU XUPYPIrUIECKOM BHIKITIOUEC-
HUM aHEBPM3MBI) BBHI30BET MH(MAPKT B MeIUMaIbHBIX
oTHeIax 000MX IOJIyIIapHid.

BapuaHThl cTpoeHMs BMJUIM3MEBA Kpyra eIBa JIM He
MEePBBIMU MPUXOAIT Ha YM IMPU TUCKYCCUU 00 aHATOMU-
YeCKOM M3MEHUMBOCTHU B Helipoxupypruu. OlieHKa BUJI-
JIM31eBa KpyTa, B TOM YHCJIe €0 3aMKHYTOCTH, BADUAHTOB
OTXOXICHUSI U PACTIOIOXKECHUS apTepHiA, SIBIIICTCS PYTUH-
HOM TpolieAypoil B COCYAUCTON Helpoxupypruu. Tunuu-
HOE CTPOCHHE BWJIJIM3MEBAa Kpyra BCTPEUaeTCs TOJIBKO
B 30—40 % cny4aeB, B OCTaJbHBIX CJIy4asix OTMEYAIOTCSI
BapHMaHTHI OTXOXICHUS COCYIOB, UX YIBOCHNE, allIa3nM,
runormiasuu u mp. [24, 25]. B 11,5 % ciaydaeB BcTpedaror-
csI peIKue BapuaHThI CTPOCHUS BUJUTM3MEBA KpyTa [25].

Puc. 1. llpumumusnas nodessviunas apmepus (cobcmeennoe KauHu1eckoe Habaiodenue): a, 6 — MyAbMUCRUPANbHAS KOMAbLIOMEPHO-MOMOpapu4ecKas
aueuoepagus: cmpeskamu yKazana npUMUMUGHAs No0BA3bIMHAS apmepusl, 6X00AUlds @ NOAOCY Yepena uepe3 PACUUPEeHHOe MbleAK080e omeepcmue;
6 — UepedpanbHas aHeuoepapus: CmpeaKol YKa3ana npUMUmuHas no0ssI3bl4HAs apmepust, OMX00Auas om 6HympenHeil COHHOU apmepuu

Fig. 1. Primitive sublingual artery (own clinical observation): a, 6 — multispiral computed angiography: the arrows indicate a primitive sublingual artery
entering the cranial cavity through an enlarged condylar opening; ¢ — cerebral angiography: the arrow indicates a primitive sublingual artery extending from

the internal carotid artery
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Puc. 2. Bapuanmor cmpoenus AeHMUKY10CMPUapHslx apmepuil (COOCMEeHHbIl AHAMOMUYECKUL npenapam): a — KAACCUMecKuil paccolnNHOL 6apUaHm,
6 — nyuKo8oli

Fig. 2. Variants of the structure of the lenticulostriar arteries (own anatomical preparation): a — classic scattered; 6 — bundled

BeHo3Has crcTeMa TOJIOBHOTO MO3Tra eIre 6oee 13-
MEHYMBA 10 CPAaBHEHMIO C apTePUATbHON U OIpeaeseT
BO3MOXHOCTH OTTOKA KPOBU B HOpPME U MATOJIOTUU. Psin
HEHPOXUPYPTUIECCKUX TOCTYIIOB COIIPOBOXIAETCS BBI-
HYXXIEHHBIM XKePTBOBaHUEM HEOOJBITNMHI BEeHAMH, 9TO
B OOJIBIITMHCTBE CTy9acB KOMIICHCUPYETCS M He TIPUBOIUAT
K pa3BUTHIO OCJIOXKHeHMI. OIHAKO MPY HEKOTOPHIX Bapy-
aHTaxX CTPOCHMS maxke HeOOJbImass BeHa MOXET UTpaTh
KJII0OUYEBYIO POJIb B CCTEME OTTOKA, M €€ BHIKIIIOUCHUE
MOKET IIPUBECTH K BEHO3HOMY MHMaPKTY.

H. Nakase 1 coaBT. (2005) onchIBaIOT 8§ KIIMHUIECKUX
cJIydaeB BEeHO3HOTO MH(apPKTa ITOCIe KOAryJISTIuy HeO0Ib-
IIHX ITOBEPXHOCTHBIX BEH, 0OBIYHO HE TIPUBOISIINX K Ta-
KuUM ocjoxHeHusiM [26]. A.S. Jakola u coabrt. (2013) co-
OOIIMIM O HECKOJIBKUX CJIy4dasiXx pa3BUTUS WH(papKTa
MO3XeUKa IT0CjIe BHIKJIFOUCHVSI MOCTUKOBEIX BEH IIPH CY-
npaiepedesIIpHOM CyOTEHTOpHabHOM noctyre [27].

OrmmcaHbl BapuaHTHl CTPOSHUS BeHBI JleHIM, BIvsI-
oIIIe Ha 30HY BEHO3HOT'O IPEeHAaXKa OT CTPYKTYP MO3Ked-
Ka. [Ipym HEeKOTOPBIX aHATOMUYECKIX BapHaHTax IOBpPe-
XKIEHWE 3TOM BEHBI MOXKET BBI3BAaTh OOIITMPHBIN BEeHO3HBIM
nHbapkT [28].

CoBpeMeHHBIe BO3MOXHOCTU MYJBTHUCIAPATBEHON
KOMITBIOTEPHOM ¥ MAaTHUTHO-PE30HAHCHOM TOMOTrpadun
C X aHTHOPEXXMMaMH, a TakoKe OoJiee MHBa3WBHAsI Iepeo-
panbHast aHTHOTpadus TOMOTa0T BCECTOPOHHE OLICHUTh
CTpPOEHME M PACITOIOKEHIE COCYIUCTRIX CTPYKTYp. Tem He
MeHee HEKOTOPbIC HIOAHCHI aHATOMMM, a TAKKE 30HBI KPO-
BOCHAOKEHMST 1 BEHO3HOTO OTTOKA MOTYT OBITh IOCTOBEP-
HO He OIpeIcICHBI.

Ha ocHOBaHMM COOCTBEHHBIX aHATOMUYECKIX UCCIIC-
JIOBaHWI OBLIO YCTAHOBJICHO CYIIECTBOBAaHUE Pa3HBIX TH-
TTOB CTPOCHMSI JICHTUKYJIOCTPHUAPHBIX apTeprii (LIEHTPATbHBIX
mephOpUPYIOIINX BETBEH CpemHeil MO3TOBOIl apTepun).
Krnaccrueckn oHM mpencTaBlIeHB 3 TPYIIIaMU apTepHii:
MEIUATBHBIX C MPSIMBIM XOAOM, TIPOMEXYTOUYHBIX KaHAE-
JIIOpOOOpa3HBIX M JIaTepalIbHBIX S-00pa3HbIX. BhIsABICH

KpaliHWi BapMaHT CTPOCHMSI, TP KOTOPOM BCE JICHTH-
KyJIOCTpUApHBIC apTePUM OTXOISIT OT EAUMHOTO CTBOJIMKA
[29, 30]. CtouT OTMETHUTB, YTO IIPUIICIIBHOE UCCIICAOBAHIIC
nepebpaIbHBIX aHTHOTPaMM HY B OTHOM CITydae He TI03BO-
JIVJTO BBISIBUTBH TAKOW BapUaHT CTpOSHMSI. TOJIBKO Ha aHa-
TOMMYECKOM IIpeIrapare, IPUITOTHSIB CPETHIOI MO3TOBYIO
apTepuIo, MOKHO OBIJIO 0OHAPYKUTH, YTO BCE CTPUAPHBIC
BETOYKU TSHYTCSI K €eTMHOMY CTBOJIY (pHC. 2).

Takoit BapraHT CTPOCHUSI MOXET UMETh 3HAUCHUE
TIPY XUPYPTUIECKOM BBEIKITIOUCHNH aHeBpH3M M 1-cerMeH-
Ta CpeaHe MO3TOBOM apTepUH, KOT/a ITOMagaHNe B KITUTIC
VUM TIEpeTU0 OCHOBHOTO CTBOJIMKA, OT KOTOPOTO OTXOISIT
BCE CTpHapHBIE BETBU, IIPUBEAET K OOITMPHOMY ITOIKOP-
KOBOMY MHMAPKTY.

LlenTpansHbie BeTBU Pl-cermMeHTa 3agHeil MO3roBoOi
apTepuH (3aIHHUE TaTaMonephOPUPYIOIINE apTePrN ) TaK-
K€ MOTYT OBITh ITPEACTaBICHBI KJIaCCUISCKIM BapUaHTOM
CTPOCHUS U €IUHBIM COCYIOM ITyYKOBOTO THMA (apTepHs
IlepiepoHa), nmpu KOTOPOM KpPOBOCHAOXEeHUE Mearab-
HBIX OTIEJIOB 000MX 3PUTEIHHBIX OYTPOB MPOMCXOMTUT
n3 omHoM aptepun (puc. 3). Aprepus Ilepiiepona BeTpe-
qaercst B 11,7 % cimydaes [31].

L. Rangel-Castilla u coast. (2009) mpencTaBuiIn CiIy-
yaii SMOOJNM3allN aHEBPU3MBI BEPXYIIKU Oa3MIISIpPHON
apTepuy C BEPOSITHBIM BBIKITIOUeHHEM apTepuu [lepire-
pOHa, TaK Kak I10cJIe olepaluy y nauyueHra copmMupoa-
JINCh ABYCTOPOHHME MHGAPKTH B 00JaCTH Tajlamyca
¥ CPEeIHETO MO3Ta. BaskHO OTMETHTB, YTO TIPH ITOCIICAYIOIIEM
TIPUILIETEHOM IIPOCMOTPE aHTUOTPAMM OHU HE BBISIBUJIN
9TOT BapUAHT CTPOSHMST M CUNTAIOT, YTO aHTHOTpadusT Ma-
JIOTIpUTOIHA 1T BepuduKamy aprepun [lepmepona [32].
L.V. Sannwald 1 coaBrt. (2022) mo0KUIN O TTIOBPEXKICHNN
aprepuu [1epiiepoHa Bo BpeMsl TpaHcCHeHONTATHHOTO BME-
IIaTeJILCTBA U PabOTe B CYMpaceIUISIPHOM 001aCTH ¢ pa3BH-
THEM y TTALIMeHTKN MHMapKTOB B 000MX Tamamycax [33].

BapuanTHast aHaTOMUS TIPOSIBIISICTCST HE TOJIBKO B He-
TUIIUIHOM PACIIOJIOXEHUN WJIM CTPOCHUM KaKHX-TO
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Puc. 3. Bapuanmu cmpoenus 3a0nux masamonepgopupyroujux apmepuii (cobcmeenHblil aHAMOMU4ecKuil npenapam): a — KAACcCU4eckuil paccbinHoil 6a-
puanm; 6 — apmepus [lepuepona
Fig. 3. Variants of the structure of the thalamo-perforating arteries (own anatomical preparation): a — classical scattered variant; 6 — Percheron’s artery

CTPYKTYP, HO U B YBEJIMYEHHOM MJTV YMEHBIIIEHHOM MX KO-
JINYECTBE, YTO MOXET IMPUBECTHU K CEPHE3HBIM XUPyprude-
CKHM OILINOKaM.

Haubonee TMMMYHBIMU NpUMepaMU CITyXKaT JTIOMOaTn-
3a1Msl U CaKpasin3aius TOSICHUYHBIX TTO3BOHKOB, BCTpe-
yaeMble B 6—12 % city4daeB, YTO CO3IAET PUCK BbITOJIHEHMUS
orrepalii Ha HeBepHOM ypoBHe [34—38].

Jlo6aBOYHbIE KOCTHBIE AYTU U TTONYAYTH 1-ro 1meiHoro
MO3BOHKA B MECTE MPOXOXIEHUSI TTO3BOHOYHON apTepun
BcTpevatorest B 9,1—13,6 % ciryuaes [39]. Takoii BapuaHT
AHATOMMYECKOTO CTPOEHUST HECET PUCK TMTOBPEXKACHMUS TIO-
3BOHOYHOI apTepru BO BpeMsI orepaliuy Mpy aTIaHTOaK-
CHUaTbHOW HECTaOMIBLHOCTH, TaK KaK CO3MaeT y Xupypra
JIOXHOE TMpeNCTaBIeHue 0 60s1ee IUPOKOI 3aAHEN ayTe.

SAKJIFOYEHUE

CoBpeMeHHbIE BO3MOXHOCTH HEWPOBU3yaTU3aluu
B OOJIBIIIMHCTBE CIy4aeB MO3BOJISIIOT TMepef onepaiuei
BBISIBUTh BAPUAHTBI HEOOBIYHOTO CTPOSHUS U PACTIONOXKE-
HMSI aHATOMUYECKUX CTPYKTYp. [ToaTOMy Kaxkmoe omepa-
TUBHOE BMEIIATEICTBO JOJIKHO OBITh MAKCMMAIBHO WH-
JMBUIIyaTU3UPOBAHHBIM C y4€TOM KOHCTUTYIIMOHAIBHBIX
0COOEHHOCTE U BApMAHTOB CTPOCHUST, HAUMHAsI C Tpera-

HalWU Yeperna Y 3aKaHYMBasi HIOAHCAMU OIMEPATUBHOTO
npuemMa. DTo TpedyeT CEphe3HOTO MPeaoTIePAIIMOHHOTO
TUTAaHUPOBAHUS, TAK KaK B OOJIBIIMHCTBE CIy4ae HETUTTAY -
HbI€ AHATOMUYECKHE BAPUAHTHI TOJBKO YCIOXHSIOT XOI
oInepaluy, U K HUM He BCeria MPUMEHUMbI CTaHIapTHbIE
JIOCTYIIBI U TPUEMBI.

Tem He MeHee ciieayeT MPU3HATh, UTO IaXE C yYETOM
NpefoNepalMOHHOIO UIAHUPOBAHUSA U OQUTEIbHOCTHU
HEeHpOoXrpypra Ha orepaluy aHaTOMUYECKask Bapuadesb-
HOCTb OCTAeTCsI CEPhEe3HBIM (DAKTOPOM PHCKA OCIOKHE-
HUM, OIIMOOK ¥ HEAOCTMKEHUS 1LieJieil onepalvu.

B cBs3u ¢ 3TUM BecbMa pa3yMHBIM BBITJISIAUT MPEAJIO-
xkeHue A. Porzionato u coaBt. (2022) o BBeAeHNN HOBOTO
TEPMHUHA «CyAeOHO-KIMHUYECKAS aHATOMUSI» JI1 OUEHKHA
BJIUSIHUS BADUAHTOB aHATOMUYECKOTO CTPOEHHUS Ha BO3-
HUKHOBEHME XUPYPTrUYECKUX OLIMOOK U OCIOXHEHUM,
0COOEHHO KOoraa npoodiemMa MepexoguT B IOPUINYECKYIO
wrockocTh. CornacHo npemtoxeHuio A. Porzionato u co-
aBT. yYeT MUHAMBUIYaJIbHOM aHATOMUYECKOMA U3MEHYUBOCTU
JIOJIKEH JIEXaTh HE TOJIBKO B OCHOBE «II€PCOHAIU3UPOBAH-
HOI MEAVLIUHBI», HO U TP BOZHUKHOBEHUU HEOIaronpu-
SITHBIX MEPUOTIEPALIMOHHBIX COOBITUI B OCHOBE «II€PCO-
HaJIM3UPOBAHHOIO IIpaBocyaus» [39].
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Xupypruto ¢ npobyxaeHueM 06bI4HO MPUMEHAIOT 1 COXPaHEHUs peun y 60sbHOTO. C 3TOM Lienblo UCMONb3YIT PasfinyHble
TECTbl, BbIGOP KOTOPbIX 3aBUCUT OT PaCNONOXKEHUA ONYyX0NU. Y MHOTOA3bIYHbIX NALMEHTOB BepbanbHble LLEEHTPbl 0ObIYHO
UMEIOT PasNnyHyIo oKanu3auuio. KaptuposaHue Kaxaoro n3 HUX HEOOXOAUMO i1 COXPaHEHUS CNOCOBHOCTU K OOLLEHNUIO.
[ins uccnepoBaHuUA 3peHUA MPUMEHAIOT TECT C MOKAa30M LBETHbIX TOYEK UMM PUCYHKOB HA 3KPaHe MOHWUTOPA, pasfeneH-
HOro Ha 4 YacTu. Takoe TeCTUPOBAHME NO3BOJAET OAHOBPEMEHHO OLEHUTL YHKLUN 3PEHUSA U peyl.

KapTupoBaH1e MOTOPHOII 30HbI Y 6O/bHBIX B CO3HAHWMW NO3BONAET 6O KOMMNEKCHO OLEHUTb iBUTaTENbHYI0 (DYHKLMIO,
BKNI0YaA NNaHMpoBaHUE LBUKEHUI, NPONPUOLENTUBHBIA KOHTPONb U PaBHOBECUE. INEKTPOCTUMYASALMUSA YYBCTBUTENLHO-
ro LLeHTpa y NaLlMeHTOB B COCTOSHUM 60APCTBOBAHMSA AAET BO3MOXHOCTL AU dEPEHLUUPOBKY Pa3HbIX BULOB YYBCTBUTENb-
HOCTU.

KapTupoBaHue 1 coxpaHeHWe KOTHUTUBHbIX GYHKLMWIA, NaMATH, BHUMAHUS U CNOCOBHOCTM K KanbKyNALMMU YUCEN NOBLILA-
IOT WaHC COXPaHUTb NPOteCCMOHaNbHbIE HABbIKM U KAYeCTBO XKU3HU NOC/Ee onepauui.

KnioueBble c10Ba: XMpyprus B CO3HAHUM, KPAHUOTOMUS B CO3HAHUM, XMPYPrUs C NPOBYKAEHUEM, KAPTUPOBAHMUE, INeK-
TPOCTUMYNALMS, PeUb, 3pEHNE, KOTHUTUBHbIE BYHKLMY
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Awake surgery in neurooncology. Part 2. Functional intraoperative mapping
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Awake surgery is usually used to save patient’s speech. Various tests are applied for this purpose, whish selection depends
on tumor location. In multilingual patients verbal centers usually have different position. Location of each of them is
necessary to keep patient’'s communication capabilities after operation.

To study vision, tests with presentations of color points or pictures on the screen divided on 4 parts are used. Such
testing allows to estimate vision and speech simultaneously.

Mapping of motor area in awake patients allows to evaluate this function more comprehensively including motion
planning, proprioceptive control and balance. Stimulation of sensory area in awake patients gives opportunity to differ
various types of sensitivity.

Mapping and keeping of cognitive functions, memory, attention and ability of calculation increases chance to save
professional skills and quality of life after operation.

Keywords: awake surgery, awake craniotomy, cortical mapping, speech, vision, cognitive functions
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BBEJIEHUWE

HMHTpaomnepanoHHOe MTPOOYyKAcHNE MMalleHTa OT-
KPBLJI0 HOBBIE BO3MOXHOCTH JUISI HEMPOMOHUTOPHHTA.
B Hacrosmiee BpeMst KpaHMOTOMUIO B CO3HAHUY VICTIONb-
3YIOT IIPH OIepalisX, BHIITIOJIHSICMbIX B HEIIOCPEICTBEH-
HO# 6IM30CTH OT (DYHKIIMOHAJIBFHO 3HAYMMEBIX IICHTPOB
TOJIOBHOTO MO3Ta, HaliprMep MOTOPHOTO 1 peueBoro. Bep-
OaJbHBIN KOHTAKT C MTAIlMEHTOM M BO3MOXHOCTD KJIIMHM -
YECKOM OLIEHKM €0 (PYHKIIMOHAIBLHOI'O CTaTyca MO3BOJISIIOT
0oJiee TOYHO KapTHPOBATh PACIIOIOXEHUE 3TUX 00J1acTei
IIPpY MHTPAOTIEPAlIMOHHON HEHPOCTUMYJISIINMN.

[NepBOHAYATLHO XUPYPTUIO B COZHAHWU MCITOJIB30Ba-
JIV JIAIIB JUTS OLIEHKY (PYHKLIMM peul [ 1], Ho o Mepe coBep-
IIEHCTBOBAHUS aHECTE3WH, Pa3pabOTKU CIeIN(PIISCKIX
TECTOB M IITKAJI, a TAKXKe HAKOIIJICHUSI OITBITAa BBHITIOTHEHMST
IMOMOOHBIX OIEepalrii Hayalll MCCIEeIOBaTh U IPYIUe
GyHKIMU, TpeOyrolIMe KOHTAKTa C 00JbHBIM: 3peHUE,
BHUMaHUeE, TTaMSITh, MATEMAaTHYECKIE pacueThl 1 mpodec-
CUOHaJIbHBIE HAaBLIKK [2, 3]. OOumeHue ¢ malureHTOM BO
BpeMSI OCHOBHOTO 3Tala OMepalny paciipsieT BO3MOX-
HOCTH OLIEHKH IBVKEHUI 1 9yBCTBUTEIBHOCTH [4]. B 00-
30pe IeTaJIbHO PacCMOTPEHBI METOINKN KapTUPOBAHMUS
KXol U3 9TNX (PYHKIIMIA.

NCCIEOJOBAHME PEYN

CoryracHO COBpeMEHHBIM ITaHHBIM, HEHpOHaIbHAS
00paboTKa S3bIKOBOM (DYHKLMU TMPENCTaBICHA B BUIE
IBYXIIoTo9HOM cucTeMbl (Momenb Hickok—Poeppel) [5].
B ocHOBe cucTeMbl JIEXUT MOHATHE O HAJTUYUU BEHTPAJIb-
HOTO U AOPCAJIbBHOTO MOTOKOB, KOTOPbIe 0OBEANHSIIOT pa3-
Hble 00J1aCTH KOPbI B €IUHYIO CUCTEMY C pa3rpaHUYeHUEM
¢yHKIMI. BeHTpanbHbBII TTOTOK, COeNVHSIONINI TTepe-
HY€ U CPEeIHUE OTIEJIbl BUCOYHOU N0JI1 C TPAIMLIMOHHO
MpeacTaBIsIeMolt 30HOM BepHUKe (3amHKMe OTOEIBI BEPX-
Helt BUCOYHOI M3BMJIMHBI M BEPXHSISI BUCOTHASI 00po3/a),
o0ecIeuyrBaeT CeKTPaIbHbIN 1 POHOIOTMYECKUI aHATN3
IMOCTyMAIOIIEH 3ByKOBOI MH(MOPMAIINH, T. €. pacIio3HaBa-
HUE peYd U MPEACTaBICHUE O JEKCUUYECKUX MOHSITUSX.
JlopcaibHbIi MOTOK 3aTEM OOECTIEUUBAET CEHCOMOTOPHYIO
WHTETPAIIAIO TTOCPEACTBOM OTOOpaKeHUST (POHOJIOTHYIE-
CKOIT mH(pOPMAIINK B apTUKYJISIIIMOHHON MOTOPHOI 30HE.
0O06¢ yacTy TOpCaIbHOTO ITOTOKA HAYMHAIOTCS OT 00J1aCTH
3aJHUX OTAEJOB BEpXHEW BUCOYHON M3BUJIMHBI U TIEpe-
KJTIOUAIOTCSI B IPOMEKYTOYHOM «y3JI€», KOTOPBIi, coTlac-
HO Pa3JMYHbIM MOJESM, HaXOAUTCS JIMOO B TEMEHHOM
Y BUCOYHOM 051X BOKPYT JIaTepaibHOM 11eau, JIM00 60-
JIee MeINaJIbHO — B HIDKHEH TeMeHHOU nobKe. CUNTAIOT,
YTO JOPCATbHbIN MOTOK BOBJIEYEH HE TOJBKO B CIIYXOBYIO
CEHCOMOTOPHYIO MHTETpalvIo MyTEM COIOCTaBIeHUs Po-
HOJIOTUYECKOU MH(pOPMALIUU C apTUKYJISILMOHHO-MOTOP-
HbIMU penpe3eHTalusIMU, HO U B 00pabOTKy CIyXOBOM

MPOCTpaHCTBEHHON MHPopMauuu. B utore ogHa yacTb
MOTOKA MPUXOAUT B MPEMOTOPHYIO KOpPY, a BTOpas —
B HWKHIOIO JIOOHYIO M3BMIMHY [6]. BepositHO, mopcaib-
HBII MyTh CJIEBA SBISETCS AOMUHUPYIOIUM. Jlo cux mop
OCTaeTCsl HEpEeILIEHHbIM BOIPOC, MpeAcTaBjieHa JU pedb
OunaTepaabHO, WY CYLIECTBYET JOMUHMPYIOLLEE MOJTyIla-
pue. Hanpumep, npocayliMBaHUe peun akTUBUPYET 3aIHUE
OTJIE/ bl BEPXHEN BUCOYHOI U3BWJIMHBI B 0OOUX TOJTyILIapU-
SIX, 2 SMOLIMOHAJIbHASl OKpackKa peuyd BOCIIPUHMMAETCS,
BEpOSITHO, HEAOMWHAHTHBIM TToIyIapuemM [7, 8].

HecmoTps Ha nauTenbHOEe MPUMEHEHUE, KOHLIETILIMS
orepaluii B CO3HAaHUM C MPOBEPKON peueBoil (PyHKIIUU
JIOCTaTOYHO CUJIBHO PA3HUTCS MO aHECTE3UOJIOTUYECKOMY
MocoOU10, HEOOXOAUMOMY TEXHUUYECKOMY OCHAILEHMIO,
rnapamMeTpam MpsiIMOi 3J1EKTPOCTUMYJISILIMU U, UTO HAanbo-
Jiee BaXKHO, apaaurmam (3agaHusiM) Uil KapTUPOBaHUs,
a TaKKe I10 XUpyprudeckoi TakTuke [9]. Ot6op u uHTEP-
MpeTalys BbIMOJHEHUSI MHTPAONEepallMOHHbBIX PEYEBBIX
3alaHUil TPEOYIOT YrJayOJE€HHOTO M3Yy4YEeHMsI peueBOM
(bYHKIIMM KOHKPETHOTO IMAIleHTa A0 OIIepalliy U pacIio3-
HaBaHWSl MHOTOYMCJIEHHBIX BApUAHTOB HAPYILIEHUI peuH,
KpOMe OCTAaHOBKM pedH (speech arrest) 1 aHoMuu (HEBO3-
MOXHOCTh Ha3BaTb 00beKT) [10]. HecMoTpst Ha Bapua-
0eIbHOE PacMoJIOKEHNE PeUYeBbIX IEHTPOB MO3ra, MOXKHO
BbIIEJUTb HanboJiee YacThlii BApMAHT UX JOKaIWU3alWu.
DIIEKTPOCTUMYJISILIVS TAaHHBIX IICHTPOB OOBIYHO IIPUBOIUAT
K COOTBETCTBYIOLIMM BepOaJibHbBIM HapyLIEHUSIM.
ITpy BO3AeliCTBUM TOKOM Ha MOKPBILIEYHYIO U TPEYTOJIb-
HYIO YaCTU HYXKHEU JTOOHOU U3BUJIMHBI, a TAKXKE Y4aCTKU
HIDKHE TEMEHHOM M BEPXHEW BUCOYHOM M3BWJIMH IPO-
HUCXOIUT ocTaHOBKa peuu. [Ipu KapTupoBaHUM 3aTHUX
OTIEI0B cpedHeil TO0OHOM M3BMIMHBI U 3aJHE 4acTu
CpeaHel U HXKHENW BUCOYHBIX U3BUJIMH HAOII0AAI0T aHO-
Mu10. JIIst CTUMYIISILMY HYDKHEH 1 TiepeaHeit yacTeil mpe-
LIEHTPaJIbHOM U3BWJIMHbBI XapakTepHa aHapTpus. [Tpu mpo-
MYyCKaHUM TOKa 4Yepe3 cylpaMapruHajlbHYI0 U3BUJIUHY
1 3aJHECHIZKHIO YaCcTh TEMEHHOM IO BOZHHMKAIOT (Po-
HeTuueckue omnoku. [1pu crumyisiiimm 6e10ro BellecTBa
Ha ypOBHE BepXHEil BUCOUYHOI M3BWIMHBI U HUXHUX OT-
JIeJIOB TEMEHHOM 1011 HA0II0AAI0T CEMaHTUYECKYIO Mapa-
dazuro [11, 12].

IToMMMO KOPKOBBIX LIEHTPOB BO3MOXXHO KapTUpOBa-
HHUE pAaCIIOJIOXEHMS CYOKOPTHMKAJBHBIX TpakToB. CaM
(hakT MHTpAOIICPALIMOHHOTO BBISIBJICHHUS ITOTKOPKOBBIX
PEYEBBIX MPOBOASILIMX ITyTEH MOBbIILLIAET BEPOSITHOCTD BEP-
0anbHBIX HapYLIEHUH TOCce onepaluu, Tak KaKk CBUIE-
TEJLCTBYET 00 MX OJU3KOM pacloIOKEHUU K MECTY XUPYpP-
ruyecKkux MaHumyJsiuuii [ 11]. PeueBbie mpoBogsiiye myTu
pacrnoJjiaraloTcsl BHYTPU AOOPOKAYECTBEHHBIX TJIMOM
B 41 % cinydaeB, BHYTpU 3710KAUYECTBEHHBIX TIIMOM — JIMIIb
B14 % [11].
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3agaHus 111 KapTUPOBaHMST DOPMUPYIOT HA OCHOBA-
HUU TIPOBEPsSIeMBIX KOMITOHEHTOB PEYH U UX TOITOrpacdm-
YeCKOM KOPPENISIINY ¢ YIaCTKaMM KOPHI M TTOTKOPKOBBIX
CEerMEHTOB B 30HE oItepaniuu. Ha cerogHsIIHMIA 1eHb 3a-
YacTyI0 HCITOJB3YIOT Te XXe (hOpMAaTHl 3aJaHWii, KaKue
npuMeHs B cBoeil padote W. Penfield, — Ha3pIiBaHUe
IIPEeAMETOB U ICHCTBUIA, CUET, MHOTIA YTeHUE, YTO JaJIeKO
He BCeTaa MO3BOJISIET IMIPOBEPUTh BCE TOMEHBI PedH, KO-
TOpBIC BIUSIOT HAa Ka4eCTBO XM3HM TanueHTa. Hepemko
HEHpOXUpyprudecKre KIMHUKHA UCITOIb3YIOT COOCTBEH-
HBIE pa3paboTaHHBIC 3aJaHMS, TTO3TOMY METOIMKA JaIeKa
oT ctaHgaptu3anuu [9]. Yarme Bcero mjisa oneHKN (PyHK-
LIUY PeYr MPUMEHSIOT TeCT Ha3bIBaHUS 00BEKTOB (object
naming task), HepeIKo COBMeIas ero ¢ HANMECHOBaAaHUEM
nmevictBuii (action naming test) [13]. TectupoBanue 3a-
KJII09aeTCs B HAa3bIBAHWM MAIIMEHTOM IIPEAMETOB WU
IefcTBU, M300pakeHnsT KOTOPBIX €My ITOKa3bIBaIoT.
[MpousHeceHmne TIpeIOXKEHNI BMECTO OTIEIBHBIX CIIOB
JIaeT BO3MOXKHOCTB 00Jjiee TIIATeIbHON OIleHKN — CKJIO-
HEHMSI CYIIECTBUTEIBHBIX M CIIPSDKEHUS TJ1arojioB, TOU-
HOCTH TIPOM3HOIICHUS CJIOB, TOHNUMAHUS X CMBICIA,
MIPaBUJILHOCTH CBSI3U CJIOB B IIPEIUIOKEHIE, a TIPEIIOXKE-
HUiT — B paccka3s [14]. [ToMruMo TeCTOB BO BpeMs orepa-
LIMU TTOCTOSTHHO TTOIICPXXUBAIOT Oecemy ¢ OOTBHBIM IS
OLICHKM WHWILMAINWA, TOHUMAaHWs U OCTIIOCTH PEeUH,
a Takke MmamsTi u opueHTauuu [15].

B MOMEHT BBIMOJHEHUSI MPEIBAPUTEIBHO OTOOpaH-
HBIX UCXOMIST M3 JIOKAJTN3AIINHA KapTUPYEMOI 30HEI PEUEBBIX
3aIaHMi1 K KOpe MO3Ta IIPUKJIAIbIBAIOT OMITOISIPHBIN 30H/I,
MMOJAIOIINIA JIEKTPUICCKIE UMITYJIbCHI YacToToit 50 IiI,
mmTensHocThIo 4000 Mc, croit Toka 1o 10 MA [16]. 3atem
OTMEYaIOT 00JIACTA KOPHI MO3Ta, TP CTUMYJISIIIUHA KOTO-
PBIX IBYKPATHO BOCIIPOM3BOAMIOCH KIMHUIECKOE Hapy-
mIeHne peyr. AKTUBHOE KapTHpPOBaHWE HE IPOBOIST
IIPY BEICOKOM PUCKE Pa3BUTHS SIMIICIITUYECKOTO IIPUCTY-
ma y manyenTa. be3omacHoe paccTosiHue OT Kpast pe3eK-
LIMK J0 LIeHTpa peun cocTaBiseT 1—-2 cm [17].

Y MHOTOSI3BIYHBIX MTAIIMEHTOB P 00pa30BaHUSIX pe-
YeBOIl 30HBI HEOOXOIMMO KapTHUPOBATh BCE SI3BIKOBBIC
LIEHTPHI, TaK KaK WX B3aMOPACITOJIOXEHNE BapradeTh-
Ho [18]. Comokanu3anus TakKux BepOabHBIX IIEHTPOB OT-
HOCHUTEJIBHO IPYT ApyTa 3aBUCUT OT BO3pacTa, B KOTOPOM
YeJI0BEK M3yJal MHOCTPaHHBIN sI3bIK. CyIIecTByeT 3aBH-
CHMOCTb: YeM B 00JIce paHHEM BO3pacTe IMalleHT OCBOWII
BTOPOM SI3BIK, TEM OJIVKE OTBEUYAIOIINIA 32 €TO BOCIIPUSITHE
pedeBoil LIEHTP pacIoiaraeTcs K IeHTPY POTHOTO sS3bIKa
1 TeM 00JIee KOMITAKTHO €r0 PacIiooXeHue. Y TaKMX Ia-
LIMEHTOB TIPOIIle OOHAPYXWUTH 00a IEHTpa MPH SJIEKTPO-
crumynsanud. [1py BBISIBICHNH 1IEHTpa PeIr MHOCTPaH-
HOT'O s3bIKa OOBIYHO PSAOM YHAaeTCs JIOKaaU30BaTh
BepOabHYIO 30HY pomHoro [19].

[TPOBEPKA 3PUTEJIbHBIX

OYHKILINM

I/IHTpaOHepaHI/IOHHaH JIOKaJIM3alsad KOPTUKaJIbHOTO
IpeaACTaBUTCIbCTBA 3PUTECJIBHOIO aHaJInU3aTopa U IMpOBO-

ISIIUX IMyTel IpY XUPYypruyd B CO3HAHUU M3y9eHa HEello-
cTaTo4YHO. [J1TaBHBEIM 00pa30M 3TO CBSI3aHO C TEM, YTO MHO-
THe XUPYPIU CUNTAIOT 3PUTEIHLHYIO 30HY MAJIO3HAYNMOIA,
HOBBIC BU3yaJIbHBIC PaCCTPOMCTBA HE BCETIa MOTYT OBITh
OCO3HaHBI TTAIIMEHTOM BO BpeMsI OITepalivi, a YaCTUIHBIC
BBITIAZICHUSI OTOEJIBHBIX YYACTKOB 3pCHUS 3HAYUTEIHLHO
HEe MHBATMAU3UPYIOT nanreHTa. OMHIM 13 CITOCOOOB MH-
TpaoIlepallMOHHOM OIIEHKM 3pEHUS, MPEeII0KCHHBIM
H.S. Nguyen u coaBr. (2011), sBisteTcs moka3 Ha 9KpaHe
paszmepoMm 40 x 30 cM KpaCHBIX U 3eJIeHBIX TOYEK Pa3HOTO
IraMeTpa, BOSHUKAIOIINX Ha €rO IIPOTUBOIIOJIOXHBIX CTO-
poHax. JI0TIOTHUTEIHHO Ja3ePHBIM JIy4OM OTMEUAIOT TOU-
Ky, Ha KOTOPOI IMaIllMeHTY HEOOXOIMMO (PUKCHUPOBATH
B3mIsia. KpacHBIi 1 3e/IeHBIN IBeTa BRIOpaHBI M3-3a TOTO,
YTO HapyIIeHNE UX BOCIIPUSITHUS TIPU IIOBPEKICHUHN 3PH-
TeJTbHBIX IMyTeit BOSHUKAET PaHbIIIe, 9eM JKeJITOTO ¥ CHHE-
ro 11BeToB. KpoMe Toro, KpacHBIH U 3eJICHBIN 1IBETa XOPO-
III0 KOHTPACTUPYIOT MexXny cob6oii. [Ipu BeIIOTHEHUH
HEHPOCTUMYIISILINK MMAIlMeHT CMOTPUT Ha 3KpaH 000MMU
IJIa3aMM U COOOIIIAET B CIIydae 3aTyMaHWBAHMS TOYCK MU
nX ucye3HoBeHUsI. CTUMYJISILIVIO IIPOBOISAT CWJION TOKAa
4—5 MA. B 3TOT MOMEHT OOJIbHOI OTMeUaeT BCHBIIIKHA,
WHOTIA COITPOBOXIAIONINeCcs KpaTKoBpeMeHHOI (Ha 30 ¢)
norepeii 3peHusi. BaxxHoit TexHUYeCcKOoil 0COOEHHOCThIO
SIBJISICTCSI TaKasl YCTAaHOBKA TOJIOBOAEPIKATEST, YTOOBI OH
He Meman 3peHuto [2, 20].

Hpyroii cnocod MHTPaoNePaLMOHHON TPOBEPKU 3pe-
HUS — ITI0Ka3 KapTUHOK Ha 9KpaHe MOHUTOPA, pa3ae/ICHHO-
ro Ha 4 yactn. G. Gras-Combe u coabr. (2012), IpemIoxXuB-
II7e 3TOT METOM, IPUMEHSIIA €T0 TIPH 3JICKTPOCTUMYJISIIIN
3PUTETLHOMN JIYINCTOCTH, HO €T0 BO3MOXKHO MCIIOJIb30BaTh
U TIpA KapTUPOBAHUU 3pUTENIbHON Kopbl. Kaxmast yacThb
BKpaHa COOTBETCTBYET YETBEPTH ITOJISI 3peHUSI, a 2 pa3HbIX
M300paKeHMST pacIToararoT 1Mo nruaroHanu. IlammeHT cmo-
TPUT Ha KPacCHBIM KPeCT B IIEHTPe 3KpaHa, He 3Hasl, B Ka-
KO¥ MOMEHT MPOUCXOANT CTUMYJISIIIVISI, ¥ TIPY HApyIIICHUT
3peHus coobiaeT 06 aToM. [IpruMeHeHre NI 2 pUCYH-
KOB BMECTO 4 aBTOPbI OOBSCHSIIOT IIpeAHAMEPEHHBIM 10-
IyIIeHeM BO3HMKHOBEHUS KBaIpaHTOIINK. BrlmameHue
KOHTpajaTepaJbHOIO M300pakeHMWsI MPU COXpaHCHHUU
WTICHJIATePAIbHOTO CBUIETEIIBCTBYET O PA3IpAKECHUM 3PH-
TEJTLHOTO ITyTH, TOTAa KaK HapyIIeHNE BOCIIPUSITUS 000MX
PHUCYHKOB sBIsIeTCA apTedakTHBIM. OITHOBPEMEHHO
C MPOBEPKOI 3peHUS TaKUM CITOCOOOM MOXKHO OIICHHU-
BaTh M PEUYCBYIO MPOAYKIHNIO. DTO OCOOEHHO BaXXHO
IIPH OITYXOJISIX BUCOYHO-TEMEHHO-3aThIJIOIHOM 00J1aCTH,
B KOTOPOM OTHOBPEMEHHO IIPOXOIAT KaK 3PUTCIbHEBIC,
TaK M pedeBble MpoBomaire myTH. [Ipn momKopKoBoi
CTUMYJISIIAK HanboJiee 9acTO HAOIIOMa0T pa3MBITHE BU-
JUMBIX n3obpaxenuit (78 %), dpocdennt (28 %), ouy-
mieHne Teuu (14 %) v rammonuHanmu (7 %). MarHutHo-
pe30HaHCHAasI TpaKTorpadusl He MOAXOOUT IS TaKOM
oIlepalnu, MOCKOJIBKY He ITO3BOJISICT OIPEAC/INTD, KaK1e
WMEHHO IPOBOMSIINE ITyTH B COCTaBE 3pUTEIBbHOI JIydn-
CTOCTH HeCYT MH(POPMAIINIO OT OLICHUBAEMbBIX YETBEPTEHA
moJieii 3peHusi. Kpome Toro, Tpakrorpadus mokasbBaeT



aHATOMMYECKOE CTPOCHNE MPOBOMSAIINX ITyTeii, HO HE MX
(YHKIMOHAIBHYIO 3HAUMMOCTD [21].

Hapymenune 1oseit 3peHnsT BO MHOTHUX CTpaHaX SIBJIsI-
eTCsI TIPOTUBOIIOKA3aHUEM UIST BOXKICHMS aBTOMOOWJIS,
YTO CHMKAeT KayeCTBO XKM3HM IMalMeHTOB. [loaToMy
IIpeaIHaMepeHHOE BBI3BIBAHME TeMUAHOIICHH OIIpaBIaHO
JIVIIG TIPY PEe3eKIINH TJIMOM 3aThIJIOYHOM JOJTM M3-3a 0ojiee
BBICOKOW pafuKaabHOCTU onepaumu. [Ipu pacnonoxeHuu
K€ OITyXOJIM B BUCOYHO-TEMEHHO-3aTBUIOYHOM 00J1aCcTH
ClleAyeT TOIBITaThCSI COXPAHUTH BCE TIOJIS 3peHUS. DTO
OTHOCHTCS KO BCEM OITYXOJISIM, BKITIOUAs TTMOMBI HU3KOM
CTeTIeHHM 3J10KadecTBeHHOCTH. [lojTHOe n3ieueHne mpu pe-
3eKIIMM TAKUX HOBOOOPa30BaHMIT OOBITHO HEBO3MOXKHO,
IMO3TOMY TJIaBHAs 1IeJib OIlepallii — IIpeIOoTBpaIlcHIe
MaJINTHU3AIIMY HOBOOOpa3oBaHUs. CoxpaHEHHME 3PCHMUS
Ha HEeCKOJIBKO JIET SIBJIICTCS BasKHBIM IIJIST KAYSCTBA SKU3HU
6onbHOTO [21].

TECTMMPOBAHHME KOTHUTHWBHBIX

OYHKIIUI

BHOBP BO3HMKAaWIINE KOTHUTHUBHBIC HApPYIICHUSI
BO BpeMsI XUPYPIUU B CO3HAHUN BaXXHO T PepeHIINPO-
BaTh OT YCTAJIOCTH TTalMeHTa. [IJ1s1 mpaBMIbHOI MHTEPIIpE-
TallUX Pe3y/IBTaTOB HEOOXOAMMO YIaCTHE CMEKHBIX ITPO-
GMWIBHBIX CHELMATNCTOB (HEBPOJIOT, HEHPOIICUXOJIOT).
ITo manusmM J. Brennum u coasrt. (2018), Bo3HMKAOIIME
IIOCJIe OTIePAIH JIETKHE U YMepEeHHbIC KOTHUTUBHEIE pac-
CTPOICTBA PETPECCUPYIOT Yallle, YeM 04aroBbIe HEBPOJIO-
ruyecKue TUChYHKINU, a TMHAMUKA TPYObIX KOTHUTHB-
HBIX 1 HEBPOJOTMYCCKNX HAPYIICHUN HE pa3andyaeTcs.
[ToBbITIcHNE PaTUKATBEHOCTH PE3EKIIMU OITYXOJIN 32 CUeT
MTOSIBJICHUSI HOBBIX JIETKUX M YMEPEHHBIX KOTHUTUBHBIX
HapyIIeHW# OcTaeTCs MPeaIMeTOM IUCKyccun [22].

[Ipu ymaneHn T1MOM JIOOHBIX TOJIE MOXET IToCTpa-
IaTh BHUMaHME, TP MHBA3WM KPIOYKOBOTO ITyYKa — y3-
HaBaHUE JINI] 3HAMEHUTOCTEH, TIPH OMYXOJISIX OCTPOBKO-
BOM HOMM — Ha3bIBaHWE HAMMEHOBAHUM IIPEAMETOB
u naMsITh. [IpaBUIBHBIE HAOOP TECTOB, ITO3BOJISIIONIINX
OLICHMBATH 3TH (PYHKIIMH 0 1 BO BpeMsI OIepaIiiu, Heo0-
XOIUM IIJIST TTPeTOTBPAIlcHUSI KOTHUTUBHBIX PACCTPOMCTB.
DTO TecTH Ha y3HaBaHWE M3BECTHHIX JIUII, 3a0CPXKKY pe-
akuu (tect CTpyma), BU3yaIbHO-IIPOCTPAHCTBEHHBIE
W MBICTUTENbHBIE 3amaun [23].

S.S. Chakravarthi u coast. (2019) nocie ornepauuu
o ynajeHuo o0beMHBIX oOpa3oBaHuii 111 xenymouka
vy 4 (33 %) u3 11 601bHBIX HAOTIONATM KOTHUTUBHBIC Ha-
pymeHust. Hanbosee 4acTo oHM pa3BUBAIMCH ITPH ITOPaKe-
HUU 6oJiee ero 2/3 1 BOBJICYCHUH B IIPOIIECC IMMOMIECKOM
CHCTEeMBbI, MAMIJUIOTAIAMUYICCKUX TPAKTOB, TEpeIHE
craiiku, CTeHKY THITOTalamyca 1 cBona. [1o MHeHUIO aB-
TOPOB, XUPYPIrus C MPOOYXICHUEM Yy TaKUX MMAllMEHTOB
ITO3BOJIAET MPEAYIIPEIUTh HapacTaHUe MHTEIICKTYaTbHBIX
HapyIIeHWI ITOCcTIe oIepauu. A Ipyu IPpUMEHEHNH MOpTa
13-3a HEOOJBIINX Pa3MEpPOB XMPYPIrUIEeCKOTO JOCTYyIIa
OITepPaTUBHOE BMEIIATEILCTBO BO3MOXKHO ITPOBOIUTE, TTOJI-
HOCTBIO OTKA3aBIINCh OT HapKo3a [24].
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ITo mannbiM C.A. Racine u coaBr. (2015), y 92 % 6o/1b-
HBIX ¢ 00BEMHBIMU O00pa30BaHUSIMU TOJIOBHOTO MO3Ta
Jaxe TP OTCYTCTBUM O9arOBBIX HEBPOJIOTUIECKUX HAPY-
IIEHW UMEIOTCSI HapyIIICHWSI BHUMAHUS, ITAMSITH, TIOBBI-
IIeHNE TPEBOXHOCTU M pa3npaxkuTeabHocTh. 1o mx MHe-
HMIO, TaKasl BEICOKAsI YaCTOTA ITOBEICHUECKIX HApyIICHUIA
CBsI3aHA C pacCIpPOCTPAaHEHHOM JTOKAIM3aIue 3TUX LIEHT-
POB B TOJTOBHOM MO3T€, B CBSI3M C YeM JaHHBIC pacCTPOIi-
CTBa BO3HMKAIOT MPH JIIOOOM PACTIOIOXEHUHN OITYXOJIH.
CraHIapTHHI HEBPOJIOTUYECKUI OCMOTP 1 Iaxe 0a3o-
BbIE HEIIPOKOTHUTHBHBIE TECTHI (Takue Kak MoHpealb-
cKast KOorHUTHBHAs miKkana, MoCA) HecltocOOHBI BbI-
SIBUTBb JAaHHBIC paccTpoiicTBa. st aToro TpedyeTcs bonee
yriyboJaeHHOe TecTupoBaHmue. [lociae Xupypruaeckoro
BMEIIIaTeIbCTBA Yallle BCETO HAPYIIAIOTCS IMaMsITh, Ha-
CTpOeHMeE, HapacTaloT 0eCITIOKOMCTBO, METPECCHsI, pa3-
IPaXKUTEIHbHOCTh, YTO IIPUBOINT K CHIKCHUIO KaueCcTBa
xku3HU. CoxpaHeHUe 3TUX QYHKIIWN ITPU XUPYPrUIeCKOM
BMEIIIATEeIbCTBE MOXKET YAYIIITUTD (DYHKIIMOHATBHBIN HC-
xox [3].

Pabor mo mHTpaomepaiMOHHOMY KapTHUPOBAHMIO
BBICIIINX KOPKOBBIX (DYHKIIWI IIPU XUPYPTUHU B COZHAHUU
OYCHb MaJIO. DTO CBSI3aHO C TEXHMYECKOU CIOKHOCTHIO
BBITIOJTHEHUSI, 3HAYNTESIILHBIM YIUTMHEHUEM OCHOBHOTO
aTamna XMPYPruIecKOro BMEIIaTeIbCTBA M CJIOXKHOCTBIO
pasIMIeHUsI Pa3BUBAIOIIETOCS (PYHKIIMOHAIIBHOTO HApY-
IMIeHUST M yCTaIOCTU 00JbHOTO. OCOOCHHBIN MHTEpEC
MIpenCcTaBlisieT KapTUpOBaHUE IIEHTPOB MO3ra, OTBedYa-
IOINX 32 TTPOheCCUOHATIBHYIO AeSITEIBHOCTD OOJIBHOTO [4,
25, 26].

Pesexmuis roM nepeTHUX OTHEIIOB MOSICHBIX U3BU-
JINH MOXET MPUBECTH K HAPYIICHUIO MCITOJTHUTEIBHBIX
(byHKIIMIT, KOTOPBIE BKIIIOYAIOT INTAHUPOBAHME ICCTBUS,
BBIOOD 1IeJTH, IIPUHSITHE PEIICHUS W OLICHKY pe3yiIbrara.
PaccrpoiicTBa 3THX (DYHKIINI HE TaK OYEBUIHBI, KaK Ha-
pyIIeHNs ABVDKeHUM nian pear. M. Wager 1 coast. (2013)
TIPETIOKUIIN IIPUMEHSITD TecT CTpyIia Ipy XUPYPTUU B CO-
3HAaHWUM Y TAKUX OOJIBHEIX. [1pr BO3MOXHOCTHU TOTAIBHOM
PE3eKIINT OMyXO0JIN (0COOCHHO HU3KOM CTEIICHN 3JI0KaYe-
CTBEHHOCTH) C COXpaHEHUEM IBYDKCHUI 1 pedy pe3yJibTa-
TaMU TeCTa MOXHO IIpeHeOpedYh, a MCIIOJHUTEIbHBIMU
(byHKIIMSIMHU TTIOKEPTBOBaTh. B 3TOM Citydae pagukambHasT
PE3eKIINS TT03BOJISIET YBEJIMUNTH BEKMBAEMOCTD U COXpa-
HUTb KadecTBO Xu3HU. C Ipyroii CTOPOHBI, TIPU HEBO3-
MOXHOCTH TOTAJbHOIO WJIM CyOTOTAJIBLHOTO yIAJCHMUS
OITyXOJIU 1IeJIeCO00Pa3HO COXpaHEeHUE JIFOOBIX 3HAYMMBIX
LIEHTPOB, TaK KaK JOTOJHUTEIbHAS (HO 3aBEIOMO HEITON-
Hasl) pe3eKII1s TIIMOMBI He BIMSICT Ha TIPOIODKUTETbHOCTD
KW3HU, HO CHIDXAaeT e¢ KadecTBo. [IpnMedarebHO, 9TO
B MOJIOBUHE HAOIIOACHUI C IOJOXMTEIBHBIM TECTOM
Crpyma ovar pacroJiarajcsl Ha IIpOTUBOIIOJIOKHOM CTOpOHE,
YTO TOBOPUT O BHICOKOM TUIACTUIHOCTU JAHHBIX BBICIITIX
KOPKOBBIX (pyHK1IMit [27]. Takoro e MHEHUS TTPUIEPKI-
BaroTcst H. Duffau u coasrt. (2010), KOTOpBIE CUUTAIOT, 9TO
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HEOOXOIMMOCTh COXPAHEHMS BBICIIMX KOPKOBBIX (PYHK-
LIMI 3aBUCUT OT TUCTOJIOTUYECKOTO THUIIA OIyXOJU U BO3-
pacTta 6osbHOTO. [Tpy rIoMax HU3KOM CTETIEHU 3/T0KAYECT-
BEHHOCTU Y MOJIOJbIX MALIMEHTOB C YYETOM JIMTEIbLHOMN
MpeArnojaraeMoi NpoaoIKUTEIbHOCTU XXU3HU CIEAYET
CTPEMUTHCSI UX COoXpaHUThb. [Ipu riamobiaacTtomax 3To He
SIBIISIETCS 00S13aTEILHBIM [4].

A.D. Puppa 1 coaBT. B 2 paboTax IepBbLIMH OITUCATIA
pPacnoioXKeHUE KOPKOBBIX U MOJKOPKOBBIX LIEHTPOB KaJlb-
KyJISILIMKA YKMCE B MPaBOM TEMEHHON 1oJie y 5 MpaBileit
Mo pe3yjbrataM HelpocTumysauuu. KopkoBble ouaru,
OTBEYalOllIUE 3a CJIOXEHWE U YMHOXKXEHUE, ObLIM 0OHapy-
KEHBI B YIJIOBOM Y HAAKPA€BOU U3BWINHAX, MEXTEMEHHOMN
0opo3ne, HUXKHEN U BEpXHE TEMEHHOM q0JIbKax MpaBoro
mosrymapusi. [TogkopkoBele apru(METHISCKHUE IIEHTPBI
HaOI00aIM JIMIb B BEpXHEW TeMeHHOM AoyibKe. B aTnx
paboTax He BBIMOJHSUIM TECT HA JOMMHAHTHOCTD IOJIyIla-
pusi, OHAKO OTCYTCTBME PEUYEBBIX HAPYLIEHUI MPU HEM-
POCTUMYJISILIMU MPABO TEMEHHOM 101 KOCBEHHO CBUJIE-
TEJAbCTBOBAJIO O IpeodjagaHuU JE€BOTO MOJIyLIapus.
ABTOpPHI HE pPe3eMpPOBaIN 3TU (YHKIIMOHATBLHO 3HAYM-
MBIe LIEHTPHI ¥ HEe BBISIBIJIM HApYIIICHUI apudMEeTHUSCKIX
HaBBIKOB TTocIIe onepanun. OmHaKO, YIUTBIBAS pacIipenc-
JIEHHBIM XapakTep JIOKaIU3aluyd B MO3re LIEHTPOB MaTe-
MaTUYECKMX BBIYMCIIEHUI, HESICHO, TTOBJICYET JIM pe3eKLUS
MIpaBoii TEMEHHOM MOJIM MaTeMaTU4decKrue OTUChYHKIINN
[28, 29].

Xupyprusi B CO3HaHUM ITO3BOJISIET JIOKAJIM30BaTh
LIEHTP BU3YaJIbHO-TIPOCTPAHCTBEHHOTO BocIpusaTus. OH
pacrojaraercsi B JIOOHOI, BUCOUHOM, TEMEHHOMN TOJISIX
U B TOJKOPKOBBIX SIApax HEAOMUHAHTHOTO MOJIyIIapusl.
I1pu ero noBpexaeHUM BOZHUKAET YHUIATepalbHas MPoO-
CTpaHCTBEHHAsl arHO3usl, MPOSIBIISIIONIASICS B UTHOPUPO-
BaHUU JIEBOM YaCTU MPOCTPAHCTBA, YTO 3HAYUTEIbHO MH-
BanIUAU3MpPYET MauueHTa. las obHapyXeHMs LeHTpa
BO BpeMsI HEMPOCTUMYJISILIMU OOJIbLHOTO MPOCSAT MOKa3aTh
cepenuHy 20-caHTIMETPOBOTO OTpe3Ka. Ee cMmemeHune 60-
Jiee yeM Ha 6,5 MM BIIpaBO CBUAETEILCTBYET O pa3apaxe-
HUM JaHHOTO 1ieHTpa Mo3ra [30].

JIOKAJTU3ALIMS IBUTATEJIbHOU

KOPDBI

[Ipu cTUMYIISIIN IBUTATEILHOTO IIEHTPA B CO3HAHNU
MOT'YT BO3HUKHYTh HEIIPOM3BOIbHBIC COKPAIICHISI MBIIIIII,
YCKOpPEHUEe WY TIpeKpalieHue nprkenui [31].

Hecmotpst Ha TO 9TO KapTHpOBaHUE TTIEPBUYHOI MO-
TOPHO# KOPHI MOXHO BBIMOJIHSITH U Y OOJIBHBIX B COCTO-
STHUM HapKo3a, XUPYPrusl B CO3HAHUU MMEET JOTIOTHM -
TeJIbHBIC TIpeuMyIecTBa. B (popMupoBaHNM OBMKCHUIA
MIPUHAMACT yJacTUe He TOJIBKO ITIepBUYHAS IBUTATeIbHAS
Kopa. JlomoTHuTe IbHAsI MOTOPHASI 30HA YIaCTBYET B IUIA-
HUPOBAaHMH MIPOU3BOJILHBIX IBIDKCHUM. Takke TBUKCHUS
CBSI3aHHI C ITOJIydeHUEM IIPOIIPHUOIEIITUBHOM MH(pOpMa-
LI OT KOHEYHOCTEH, BU3yaIbHBIM KOHTPOJIEM U YYBCT-
BOM paBHOBecHs. 71 olleHKM 3THX (YHKIIUI TpeOyeTcs
IOCTOSTHHASI CBSI3b C ITAIIMEHTOM, YTO BHITTOJTHUMO JIMIITb

MPpY HAXOXICHUH €T0 B CO3HAHUM BO BpeMs omepa-
nuu [4].

[Tpu omepanmsax B CO3HAHWM CHUTY TOKA JUIST KAPTUPO-
BaHWS TIEPBUYHOM IBUTATEIFHOI KOPBI BBICTABIISIIOT HU-
Ke, 4eM IMPU HapKo3e, 0ObIYHO OHA HE MpeBbIIaeT 5—7 MA
TP UCTIOJIB30BAHUM CTUMYJISIIINKM ¢ 9acToTou 50 i1 mo
metony Ilendunma [17, 32]. [Topor BOSHUKHOBEHUS MbI-
IIEYHOTO OTBETa YBEIMIMBACTCS MPU 3JI0KAYECTBEHHBIX
OITyXOJISIX 1 MACCMBHOM TIepr(hOKAIIBHOM OTEeKe, a CTUMY-
JISIIIAST MEHBIIEH CUJION TOKa IPH XUPYPIUU B CO3HAHUU
pexe IMPOBOLMPYET MHTPAOIIepallMOHHBIE cynopord [12].
BesomnacHoe paccTossHEE OT MecTa pe3eKIIUM 10 TTIePBUI-
HOI aBUTaTeNbHOM KOphl — 0,5 cm [17].

KAPTUPOBAHHWE CEHCOPHOW

KOPDI

B imuteparype ynesreHo Majio BHUMAHUS SJIEKTPOCTH -
MYJISIHAY 3TOW (DYHKIIMOHAJIBHOM 30HBI IPU XUPYPIUU
B co3HaHUM. Mcnonp3oBanre (pa3oBO-peBEPCUBHEBIX CO-
MaTOCEHCOPHBIX BBI3BAHHBIX IMOTCHIIUAIOB ITO3BOJISICT
JINIITh JIOKAJIM30BaTh LIEHTPAIbHYIO U3BWJINHY, HO HE T10-
JIYYUTh TOYHYIO WH(pOpMAIINIO 00 OpraHn3aiy CEHCOP-
HO# Kopsl. [lalueHT B CO3HAHUU CIIOCOOEH OTIMIMUTH
TIOBEPXHOCTHYIO YyBCTBUTEIBHOCTD OT TIIyOOKOM, 9TO JaeT
BO3MOXHOCTh TOYHO OIIPEIEIUTh YIaCTKHM KOPHI M Taja-
MOKOPTHUKAJIBHOTO ITyTH, OTBETCTBEHHEBIC 32 COOTBETCTBY-
JOIIYIO YyBCTBUTEIBHOCTS [4].

OCOBEHHOCTHU

AHECTE3HOJIOT'MYECKOI'O ITOCOBM:A

ITP11 ®YHKIIMMOHAJIbHOM

MHTPAOITEPALIMOHHOM KAPTHPOBAHVIN

FOJIOBHOTI'O MO3TA

OCHOBHOI1 3aa4eil aHECTE3U0I0TMYECKOI0 OoCco0us
MpU XUPYPIUM B CO3HAHMMU SIBJISIETCSI 00eCIeueHUE YCI0-
BUI1 /151 BBIITOJIHEHUST HEMPOMU3NOIOTMIECKOT0 MOHUTO-
PUHTa U XMPYPruu MpHU COXpaHEHUU MaKCUMaIbHbIX 0e3-
OIACHOCTU ¥ KoMdOopTa AJ1s1 MaLeHTa.

BaxxHBI mpemorepallioHHAsI OILIEHKA COCTOSIHUS
00JIbHOTO, pPa3bsICHEHUE eMY OCHOBHBIX 3TAIlOB OIlepa-
uuu. [anueHTsl 1OKHBI ObITh MHOOPMUPOBAHEI O BO3-
MOXHOCTUA BO3HUKHOBEHUS OIIYIIEHWI I MHTpaOoTIe-
PaLIMOHHOTO MPOOYKIACHUS BO BpeMsI HEKOTOPBIX 3TallOB
oIepamnuy, Tak KakK TJIyOMHa aHEeCTEe3WMU MOXKET OBITh
yMeHbIIIeHa BO BpeMs 3JieKTpoKopTukorpadum [33].
Bo BpeMst MOTOPHOro KapTUpOBaHUsSI Ha KOHTpajaTe-
paIbHOI ITOJIOBUHE JIMLIA, B pyKe 1/UJIM HOTE MOIYT IPO-
WCXOINTh HEIIPOM3BOJbHBIC MBIIICUHBIC COKPAIICHMUS
WX 3aTpyaHeHUe aBvKeHuit. [1pu ceHcopHOM KapTUpo-
BaHMU OIPEACISAIOT, €CTh JIM Y IMallMeHTa aHOMaJlbHbIe
OIIYIIEHWS, HAIIpUMeD ITapecTte3nu. Bo BpemMs ctumyis-
LIMK KOPBI FOJIOBHOTO MO3ra B (YHKIMOHAIBHO 3HAYM-
MBbIX Y4aCTKaxX MO3ra y MallleHTa BbI3bIBAIOTCSI PeUeBbIe
HapyllIeHUs1, TaKKe KaK MpeKpalleHue peun, 3KCIPeCcCUB-
Hasl WK perpeccuBHast adasusi. I1alueHT D0KeH ObITh
MOATOTOBJICH K TaKUM cUTyauusaMm. YacToit mpUImHOMN



Heyoa4yu IIpY KPaHUOTOMMHU B CO3HAHUM SBJISICTCS TLJI0-
Xast KOMMYHHUKAIUS ¢ TTAIIMEeHTOM BO BpeMsI OIepalinu,
ITO3TOMY HEOOXOIMMBI TTOCTOSTHHBIN KOHTAKT C OOJIBHBIM,
SMITATUS U TIPEAYIIPEeXIeHNE TICUXOJIOTUICCKOTO AUC-
kompopra [31, 34, 35].

Bri60p aHecTeTUKOB [IJIsl TpOBeAeHUS OD11Iei aHeCTe-
3UH OCYIIECTBIISIIOT C YYETOM MX BO3IEHCTBUSI Ha JIEKTPH-
YeCKyI0 aKTUBHOCTb TOJIOBHOTO MO3Ta. B OoibIIMHCTBE
CIIy9aeB COBMECTHOE MCITOJTb30BaHME TTPOTUBOAITHIICTITH -
YECKMNX 1 aHECTETUICCKUX TIPeIapaToB IIOTEHIIUPYET Ce-
nmatuBHBIA 3(pdekt. CrnemyeT yIUTHIBaTh, YTO HEKOTOPHIE
AHTUKOHBYJILCAHTHI (KapbaMas3enmnH, GeHnTonH, heHo-
0ap6uTaj) 00amaoT BRIpaKeHHBIMU SH3UMUHIYIIAPY-
IOIIMMM CBOICTBAMM, YTO MOXKET IIPUBOAUTDL K M3MEHE-
HUIO TIPOAOJLKUTEIBHOCTA W BBIPAXKCHHOCTU IEUCTBUS
Pa3IUIHBIX MEIUKAaMEHTOB BCIICACTBUE CHUKCHUS
WX TUTA3MEHHOM KOHLeHTpauuu [36].

[IpaBuIbHOE MCITOJB30BaHNE aHECTETUKOB M TIIA-
TeJIbHOE TUTPOBAaHME J03bI, a TaKKe 3 (hEeKTUBHAS CBSI3b
MEXITy HeMpOXUPYPTroM, HeHPOGhU3M0I0TOM 1 aHECTE3MO-
JIOTOM MIMEIOT BaXKHOE 3HAUCHME IUISI ONTUMMU3AUN 3(-
(EeKTUBHOCT MOHUTOPUHTA.
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SAK/TFOYEHME

XUpypruio ¢ MmpoOyKIeHNeM BCe Jallle MCITOIb3YIOT
B HeiIpOOHKOJIOTNH. BEIsSIBIIEHNE 1 cOXpaHEeHMEe BepOaib-
HBIX IIEHTPOB W PEUYEBBIX MPOBOISINNX ITyTeil YIIydIIaloT
COLIMAJTBHYIO aIaIITalliio OOIBHBIX ITOCIIe onepanun. NH-
TpaollepalliOHHOE KapTUpPOBaHWE NPH COXPaHCHUU
CO3HAHMUS TTO3BOJISIET OLIEHUTh 3pEeHUE, TIPOBECTU KOM-
TUIEKCHBIN aHaJIN3 IBUTATEIbHOM, 9yBCTBUTEIIBHOI cep
U BBICLLIMX KOPKOBBIX (byHKLMIA. Borpoc o Bo3MoxXHOCTU
COXpaHEeHUsI KOTHUTUBHBIX CIIOCOOHOCTE OcTaeTCs IUC-
KyTabeTbHBIM 1 BO MHOTOM 3aBHCHUT OT THCTOJIOTHYECKO-
To THMa OImyXoJyH. IToImbITKa TpeIOTBpaIeHUsI MX TTOBPE-
KIeHUS IeJecoodpa3Ha IpU INIMOMaxX HU3KOM CTEIeHHN
3JI0KQYeCTBEHHOCTH U TIPEIIT0JIaraeMOi BEICOKOM TTPOIOJI-
KUTEJIbHOCTH XM3HU.

Eie ogHrM mpenMyIecTBOM KapTUPOBAaHUS TOJIOB-
HOTO MO3Ta B CO3HAHMU SIBJISIETCSI BO3MOXHOCTh COXpaHe-
HUSI OTIEIBHBIX MPO(heCCUOHATBHBIX HABBIKOB, YTO OCO-
OCHHO aKTyaJIbHO IJII MAIUEeHTOB TPYIOCIIOCOOHOTO
Bo3pacta. OmHaKO JaHHYIO BO3MOXKHOCTD PEIKO MCITOJIhb-
3yI0T Ha MPaKTHKE M3-3a YIJIUHEHUS OTepalii U CIOXK-
HOCTH OLIEHKU 3TUX (PYHKITHIA.
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KoHnTakTbl: Anuk AmupaHosuy Kanavgapw Kalandarialik@gmail.com

CnoHTaHHas Ha3anbHas NNKBOpPEA B CUNY peaKoCTu [BAHHOW NaToNorMmn U CAOXKHOTO 3TMONATOreHe3a 0CTaeTCcA Heflo-
CTaToO4HO I/I3y‘-IGHHOl7|. CX0XeCTb KAMHUYECKOW CMMNTOMATUKK C apyrumu 3abonesaHuaMM Nop-opraHoB, HU3KaA
HAaCTOPOXEHHOCTb CNeunannucToB NePpBNUYHOIO 3B€HA NPUBOAAT K HeCBoeBpeMEHHOVI AWATrHOCTUKE U NnevyeHuto, 4To
O6yCJ'IOBJ'II/IBaET BbICOKMNI PUCK pa3Butua 0CNOXHeHU. B nocnegHue rogbl I'IpO6J'IEMaTVIKa AWATHOCTUKK N nevyeHnsa
3TOW naTonoruu npuBNeKaeT Bce 6osblile BHUMAHUSA, O YEM CBUAETENbCTBYET yBENNYEHNE YUCNa I'Iy6J1MKaLLI/II‘/'I no aaH-

HOM TeMme.

B 0630pe nogpo6HO paccMOTpeHbl BOMPOCH 3TUONATOreHe3a, KnaccuduKauumu, AUarHoCTUKN U NeYeHUs CNOHTaHHOI

Ha3aNbHOW IMKBOPEU HA OCHOBE aKTyasbHbIX AaHHbIX HAYYHON NUTEpaTypbI.

KnioyeBble €10Ba: CNOHTaHHAsA Ha3aNbHas JIMKBOPeA, HeTpaBMaTU4eCKaa Has3aNbHaa IMKBOpesA, nanonaTtuvyeckasa BHYTpu-

yepenHas runepreHsus, fedeKT KoCTeil 0CHOBaHWSA Yyepena, NMKBOPHas GucTyna, 063op
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Spontaneous cerebrospinal fluid rhinorrhea: literature review
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Due to its rarity and complex etiopathogenesis, spontaneous cerebrospinal fluid rhinorrhea remains an understudied
problem. Similarity of symptoms with other disorders of the ENT organs, low vigilance of primary care specialists lead
to delayed diagnosis and treatment increasing the risk of complications. In recent years, diagnosis and treatment of
this pathology have received a higher level of attention as evidenced by increased number of publications on this

topic.

The review considers in detail the problems of etiopathogenesis, classification, diagnosis and treatment of spontaneous

cerebrospinal fluid rhinorrhea based on current data from scientific literature.

Keywords: spontaneous cerebrospinal fluid rhinorrhea, nontraumatic cerebrospinal fluid rhinorrhea, idiopathic intra-

cranial hypertension, defect of the bones of the base of the skull, cerebrospinal fluid fistula, review
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BBEJIEHUWE

CrionranHas HasanpHas aukBopess (CHIJI), Ttakke
BCTpeYaloIIascs B IUTepaType MO Ha3BaHUSIMU «HETPaB-
MaTH4YeCcKash», «<MINOMaTHIecKas», — UCTeUeHHE 1Iepedpo-
crmmHabHOM skunkocTH (L[C2K) B morocTs HOCa BCIIGACT-
BHE BPOXXICHHBIX WJIN IIPUOOPETEHHBIX HETPABMATUICCKIX
MMPUYUH 00pa30BaHUS NeDEKTOB B KOCTSIX OCHOBAaHMUS
yepera M TBepaoil Mo3roBoii obonouke (TMO). JlaHHYyI0
ITaTOJIOTUIO, paHee CYUTABIIYIOCS Ka3yMCTUUECKOM, BCe
Yauie CTajayd ONMMUChIBATh B MUPOBOM U POCCUMCKOW JIUTE-
paType, BBIICIATh KaK OTIEIbHYIO HO30JIOTHIO C UCCICI0-
BaHWEM 3THOJIOTHH, TTaTOTeHe3a, METOIOB TMAarHOCTUKU
u neyeHus [1]. HecMoTtps Ha 3T0, M3-3a peIKOCTU U CJIOXK-
HOTO 3THONATOTeHe3a MaHHAas TTAaTOJIOTHUSI OCTaeTCs Hemo-
CTaTOYHO M3yYeHHOI. KpoMe Toro, cXoxkecTb KIIMHNYECKOM
CHMIITOMATUKU C IPYTUMHU 3a00JIeBAHUSIMHU JIOP-OPTaHOB,
HHU3Kask HACTOPOKEHHOCTh CIEIUAINCTOB TIEPBUIHOTO
3BeHA IIPUBOIAT K HECBOCBPEMEHHBIM TUAarHOCTUKE M JIe-
YEeHUIO, YTO BJICYET 32 COOOI BBHICOKMI PUCK Pa3BUTHS
ocnoxXHeHHU. B mpeacraBieHHOM 0030pe JTUTEpaTyphI
PacCMOTPEHBI BOIIPOCHI 3THOIATOIeHe3a, TMAarHOCTUKHI
1 JICYCHUSI JAaHHOM IAaTOJIOTUH Ha OCHOBAHWHN aKTyaJIbHBIX
yOauKaIui.

KITACCHUDOUKALINA

Hazampnas muksopest (HJI) — mcreuenme LCXK
13 Cy0apaxHOMIATBLHOTO ITPOCTPAHCTBA TOJIOBHOTO MO3Ta
B IIOJIOCTh HOCA BCJICACTBUE Me(PEKTOB B KOCTSIX OCHOBA-
Hug dyepera 1 TMO pa3nnaHoii 3THoJIoruu. Beigensior
TpaBMaTU4eCcKylo 1 HeTpaBMaTudeckyto HJI [1].

CyIIIeCTBYIOT pa3TINIHbBIe IIOAXOIbI K KITaCCUMDUKAIINI
HeTtpaBmatundeckoii HJI. Hekotopsie aBTOpBI, 0COOEHHO
B 00JIce paHHMX ITyOIMKAIVSIX, IPUHIIMITAATIBEHO pa3aesisi-
1oT HeTpaBMaTuueckyio HJI u CHIJI [2]. [To ux MHeHMIO,
K HETpaBMaTUUECKOI JTUKBOPEEe OTHOCSITCS BCE CIydyau
ncteyeHus [ICXK u3 mojgoctn yeperna Ipu OTCYTCTBUU
TPaBMaTUICCKOTO U XUPYPTUUECKOTO aHAMHE3a, T. €. OHa
MOKET OBITH CBSI3aHA C BPOXKICHHBIMU Ac(heKTaM1 Yeperia
1 TMO, 06beMHBIMH 00Pa30BaHUSIMU TOJIOBHOTO MO3Ta WJTH
BO3HMKATH 0€3 YCTAHOBIICHHON MPUYMHBI (CITOHTaHHAS).
CHJI B manHOM CITy9ae pacCMaTpHBaeTCsI aBTOpaMU KaK He-
TpaBmatuueckasi HJI 6e3 ycraHOBI€HHOI 3TUOJIOTHM.

Jpyrre aBTOPBI CMEIITMBAIOT ITOHSITHUSI HETpaBMaTHde-
ckoit u CHJI [3], ocHOBBIBas KjtaccugUKalnio Ha ypOBHE
BHyTpuueperrHoro masineHust (BUJl) u Beiensss HopMo-
TeH3WBHYIO HeTpaBMaTmieckyto HJI u rumepTeH3MBHYIO
(puc. 1).

Takke BcTpedaeTcs TEPMUH «MAMOIIaTUYECKAs Ha-
3aJIbHas TUKBOpes» [4].

ITo HammeMy MHEHUIO, KJTacCHU(PUKALINS JOJKHA HaM-
6oJiee TIPOCTO U B TO XK€ BpeMsI ITOJTHO OTpaXkaTh CYyTh HO-
30JIOTMY, YTO YIPOCTUT U PACIIMPUT €€ KIMHUISCKOE
npuMeHeHne. TakmMu cBoiicTBaMM 00J1agaeT KilacCupu-
Kalus, UCITOJIb3YIOIIasi TEPMUH «CITOHTaHHAas Ha3aJlbHas
JIMKBOpPEST» U MOIpa3aeIsonias e¢ Ha IEPBUYHYIO 1 BTO-
puyHylo [3].

CornacHo ganHol knaccudukanuu rmepsuaHoit CHJI
Ha3bIBAIOT JIMKBOPEIO, IPUIMHY KOTOPOM YCTAaHOBUTH
He ymaetcs, BropunaHoit CHJI Ha3eIBaIOT IMKBOPEIO, BO3-
HUKIITYIO M3-3a YCTAaHOBJICHHOM IMaTOJIOTUH (BPOXICHHBIC

HeTpaBmaTuueckas nmKBopes BbICOKOTro AaBneHns / High-pressure nontraumatic cerebrospinal fluid rhinorrhea
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Puc. 1. Knaccugpukayus nempasmamuueckoii HazanvHoli auxkeopeu no G. Har-El [3]

Fig. 1. Classification of nontraumatic cerebrospinal fluid rhinorrhea per G. Har-El [ 3]



nedeKThI KOCTeH yeperia, OIyXOJIH 1 T.11.), HO He CBSI3aHHYIO
C TPaBMAaTHYECKUMH U ITPOTeHHBIMM TTPUIMHAMU. BaxkHO
OTMEeTUTH, uT0 TepMrH CHIJI B aKkTyaJIbHBIX ITyOJIUKAIISIX
BCTpedaeTcs valre, 4eM HeTpaBMatudeckass HJI. [lamee Mol
OymeM TIPUAEPKMBATHCS 3TOM KiIacCH(UKAIINU 1 TEPMIH
HeTpaBMmatudeckoii HJI ncnons3oBath He Oyaem.

SITMAEMHWOJIOT A

JlaHHBIC ICTOYHUKOB JINTEPATYPHI O YACTOTE BCTpeUa-
emoct CHJI BapmabGenpHBI. PaznmuuHbIe MCCIeTOBAHUS
coo01aloT 0 yactote ot 3 10 4 % cpenu Bcex ciydaeB HII
[4, 6, 7], HO B OCHOBHOM B JINTEPATYpPE IPEICTABIEHBI
OMUCAHUS eIWHWYHBIX KIMHUYeCKNX ciydaeB [8—10].
MHoruve aBTOpbl CXOASITCSI BO MHEHUM, YTO M3-3a OTCYT-
cTBUS yIomyoeHHBIX ucciaenoBanuiit CHJI, penkoctu maH-
HO1 IaTOJIOTMM HEeT TOYHBIX JaHHBIX O €€ UICTUHHOI pac-
npoctpaHeHHocTH [11].

DOAKTOPBI PUCKA, DTHUOJIOI'MA

W ITATOT'EHE3

®axkTopamm pucka BosHukHoBeHuss CHJI sBistioTcs
JKEHCKUIA T0JT, BO3pacT OT 45 10 65 jieT, n30BITOYHBINA BEC
[12]. B uccnenoBannm E.Z. Stucken u coaBt. (2012) [13],
LIeJIBIO KOTOPOTO OBLIO BBISIBIICHUE CBSI3M MEXIY OXHMpPE-
HueM 1 Bo3HUKHOBeHeM CHJI myteM cpaBHEHMS MHICK-
ca MacchI Tejia B rpymmax manueHToB co CHJI 1 TpaBMa-
tnaeckoii HJI, cpegHmii mHIEKC MacChHl Tejla B TPYIIIIE
CHJI cocrasisin 33,4 kr/m?, a B rpyIiiie TpaBMaTU4YeCKOM
HJI — 27,0 xr/m2, ipy 3TOM pa3HHULIa OKAa3a1ach CTATUCTU-
yecku 3HaUMMOM (p = 0,02). KoMopOUIHBIE COCTOSTHHUS,
CBSI3aHHBIC ¢ M30BITOYHBIM BECOM, TaKMe KaK alTHOd CHa,
noBeiiieHre BY/I, Takke 9acTo BCTpedaroTcsl y TAllMeHTOB
co CHIJI u otHOCATCH K hakTOpam pucka [14].

IMaToreneTueckuM Mexanu3mom paszsutust CHJI sB-
JIsieTCsT 00pa3oBaHue MedeKTa B KOCTSIX OCHOBAHMUS yepe-
ma 1 TMO 3a cueT pa3IMIHBIX STHOJIOTHYECKIX (PaKTOPOB.
JedeKThI 00BITHO JTOKATM3YIOTCS B JIATePAIbHBIX OTIeIaxX
M KpbIllIe KIMHOBUIHOM na3yxu [15—17], B obiacTu Kpbi-
1 peIIeTIaToro JJAOMpHUHTA (peleTdarast INIacTUHKA) [ 18]:
00€e 3TH aHATOMUYECKIE 00JIACTH XapaKTePU3YIOTCS MaJIOM
TONIIMHOM KocTel. Takke CITOHTaHHBIC TUKBOPHBIE (pric-
TYJIBI MOTYT JIOKAJIM30BaThLCS B 00JIACTH OOJIBIITINX KPHLIHEB
OCHOBHOI KocTH [19], B obmactu BucouHoi koctu [20],
B KpHIllle OapabaHHOI ITOJIOCTH C MCTeYECHUEM JTUKBOpA
yepe3 eBCTaxueBy TPYOy B HOCOITOTKY [21]. OmmucaHbI City-
Yau CITOHTAHHBIX (PUCTYII ¢ ToKaIn3anuei nedexra B 3a1-
Hell cteHKe JiobHoi masyxu [22]. Kpome Toro, medekr
MOXeT BO3HUKATh B 00JIACTU CKaTa KIIMHOBUIHOM KOCTH [23].
Hepenko y manmentoB co CHJI nMmeror MecTo MHOXeCT-
BeHHBIe Je(DeKThI KOCcTell ocHoBaHMS yepemna [24]. B uccie-
nmosanuu R.J. Schlosser 1 W.E. Bolger y 31 % manyeHToB
co CHIJI npu nnarHocTrKe M MHTPAOIEPalIMOHHO OOHA-
PYXMBaJIICh MHOKECTBEHHBIE Te(DeKThI OCHOBAHMSI Yepe-
ma [25].

Hanee OyoyT pacCMOTPEHBI STHOJIOTUICCKIE IPMYMHBI
obOpazoBaHMs 1eeKTOB ¢ Iocieayronmm pazsutreMm CHIL.
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NnmonaTuueckas HyTpudepennas runeprensusi (MBI —
penkoe 3a00JieBaHNE, XapaKTepU3YIOIIeecs ITOBBIIIICHHBIM
BY/1, mpn HopmanbHOM coctaBe LICK u 6e3 BHyTpuue-
pertHoit rratonoruu [26]. JlanHoe 3a00eBaHKE BCe Yallle
B JINTepaType MPU3HACTCI OCHOBHBIM 3THUOJIOTHYECKUM
daxkTopom CHIJI. Iuarno3 MBI oGbIYHO cTaBAT 4epe3
HECKOJIPKO HeIeNIb WJIN MECSIIEB MOC/Ie XUPYPTUIeCKOTO
JICYCHUST CTIOHTAHHOM JIMKBOPHOU (bUCTYJIBI, KOTIA Y T1a-
IMEHTOB BO3HUKAIOT XaJIOObI, TUTTMIHEIC [IJIST BHYTPUYC-
PEITHO TUTIEPTeH3UH: Ha TIOCTOSTHHYIO TOJIOBHYIO OOJIb,
TIPEeXOSINNe 3pUTEIbHBIC HApYIICHNSI, CBSI3aHHBIE C BbI-
SIBJIICMBIM B TIOCJICAYIOIIEM OTEKOM AMCKA 3pUTEIBLHOTO
HEepBa; MPU JIIOMOATLHOM MYHKIIUK TOCTUTACTCST perpecc
TOJIOBHOIT OOJIM, pETUCTPUPYETCS MOBBIIIICHHOE JINKBOP-
Hoe masneHue [27]. Y manuenTtoB ¢ UBIT oTMeuaercs BbI-
cokas yactoTa peruanba HJI mocie xupypruaeckoro Jje-
yeHus (01 25 10 87 %) [28], 4TO KOCBEHHO MOATBEPKIAET
naTtoreHeTnueckyto posib MBI B pazsutnu CHII. [Tostomy
negernrie CHJI moymKHO BKITIOYATH HE TOIBKO XMPYPIHUYECKOEe
3aKpBITHE AeeKTa, HO M KOMIIEKC Mep, HaIIpaBJICHHBIX
Ha cHkeHne BU/I [29], o KOTOpBIX OyIeT cKa3aHo faee.
[To memorpacdmyecknM XapaKTepUCTHKAM ITallMeHTHI
¢ MBI u CHJI TakXe cX0XM — KaK ITPaBUJIO, 3TO KEHIT-
HbI CPeIHET0 BO3pacTa ¢ MHAEKCOM Macchl Tea >30 Kr/m2.
HMHTepecHo, 9T0 aHAIOTUYHEIE AeMoTpadIecKue Xapak-
TEPUCTUKYN OTMEYAIOTCS y TTAIIMEHTOB C IIEPBUYHBIM CHH-
npomoM 1yctoro Typenkoro cemia (CITTC).

CHHIPOM IYCTOTrO TYPEIKOro Cemia TAKKe CUMTACTCS
OIIHVM M3 CaMBIX PacIIpOCTPaHEHHBIX IIPEIUKTOPOB pa3-
sutusg CHIJI. I1pu gaHHOM CHMHApPOME MHTpaceJIIpHOe
apaxHOMIOIeIe cMelaeT TuIodu3, B pe3yabraTe 4eTro
bopmupyeTcst mepeKT OCHOBaHMS TYPEIIKOTO CeIjia ¥ BO3-
aukaetr HJI [11]. B padore B.A. Syed (2000) [30] Obu1n
TIpOaHATM3NPOBAaHbI JaHHBIE 00CTIeI0BaHMS 58 TTAlIMeHTOB
co CHJI u CIITC, y 51 (87,9 %) u3 Hux ucTyaa JIOKATU-
30BaJIach B OCHOBAHMU TypeLKOro cemia. OmHO 13 OCHOB-
HBIX KimHIYecKux mposiBieHnit CITTC — ropMoHaIbHBINA
nrcOaaHC, BOSHUKAIOIIMI 1M3-3a CIAaBICHUS TUIIOMN3a,
KOTOPBIA BHOCUT BKJIAJ B Pa3BUTHE OXUPEHUS, apTepH-
ajbHOU rurnepTeH3un, kojaedbanuit BU/1 [11]. Takum obpa-
30M, MEXaHH3M 00pa3oBaHUS KOCTHOro nedekra
npu CIITC He 1o KOHIIA TTOHSITEH, HO JaHHBIN CHHAPOM
BKJTIOUAeT KOMIUIEKC (PpaKTOpoB ((KEHCKUIA TT0JI, BO3PACT,
TOpMOHAaJIbHEIC HAPYIICHUSI, OXKUPEHUE), KOTOPBIC TAaKXKe
ABIISIOTCS (pakTOopamu pucka passutus CHJIL.

TunepnHeBMaTH3a1MsA KIAWHOBUIHON KOCTH — aHATO-
MHWYECKUI BapUAHT CTPOCHUS KIIMHOBUIHOM ITa3yXH C ee
pacIpocTpaHeHHEM B JIaTepabHbBIE OTHEIIB KOCTH, KOTO-
pHIii yacTo accoumuponaH ¢ passutuem CHJIL. IMaTorene-
THYECKHUIT MEXaHM3M 00pa3oBaHMS nAedeKTa TPy TUIep-
MTHEBMATHU3alIM MOXET OBITh CBSI3aH C HEIOCTATOYHBIM
KpOBOCHAOXeHNEM M Pe30pOIneil KocTeil OCHOBaHMUS
yepena. B uccnemoBanuu P.G. Shett u coaBT. 66UIM TIPO-
aHAIM3NPOBAHBI aHATOMMYECKIE HAXOIKH IPU KOMITBIO-
tepHoi ToMorpacduu (KT) m MmarHMTHO-pe30HAHCHOM
tomorpacduu (MPT) y naunentos co CHJI: y 10 (93 %)
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Puc. 2. Apaxrnoudanvhoie 6dasnenus 6 obnacmu 6016Ui020 KPblaa OCHOBHOU Kocmu (cepble cmpeaku) y nayuenma co CHOHMAaHHOU HA3AaAbHOU AUKEopeell
u deghekmom 6 a3moii obaacmu; 6enoii cmpeaxkoil yKazan nyme ucmeuenus auxeopa é nasyxy (F. Settecase u coaem. [19])

Fig. 2. Arachnoid granulations in the area of the greater wing of the sphenoid bone (grey arrows) in a patient with spontaneous cerebrospinal fluid rhinorrhea
and a defect in this area; white arrow shows the path of cerebrospinal fluid leakage into the sinus (F. Settecase et al. [19])

n3 11 manmeHToB OTMeYarach IMMOBBIIICHHAS ITHEBMaTH3a-
WS JIaTepaTbHBIX OTIEIOB OCHOBHOM KOCTH C pa3BUTHEM
KOCTHOTO JiepeKTa B 00JIACTH CpeHe yepermHoit aMKu [31].
B uccnenosanuu F. Settecase u coanr. [19] y 15 (56 %) u3
26 nauurenToB co CHJI BbisiBIeHAa TMIIepITHEBMATHU3ALMSI
¢ obpazoBaHUEM 3HIedanoneae yepe3 aeheKT KOCTH,
Yy OCTanbHBIX 11 MallMeHTOB ma3yxa OblIa HOPMaJIbHOTO
CTpOeHUSI, a 1e)eKT pacroiarajics B 00JIacTH OOJIBIIIOTO
KpbLIa OCHOBHOI KOCTH. BaXXHBIM SIBIISIETCSI TOT (PaKT,
4yTO y Beex 26 mauueHToB no naHHbeiM KT Gbutr 00Hapy-
JKEHBI TaK Ha3bIBaeMbIC apaXHOMIAIbHEIE SMKY (arachnoid
pits), BIABIICHUs ITAyTMHHOI 000JIOYKH B KOCTSIX OCHOBA-
HUS 9eperia, BePOsITHO BO3HUKAIOIINE TIPH ITyJIbCAllN
mo3zra y nauueHToB ¢ MBI u Benyiiye K MICTOHUEHUIO KO-
creit (puc. 2). DT UCTOHYECHUS, II0-BUINMOMY, TaKXKe
MOTYT OBITh YacTOl MPUYMHOM JMKBOpen. MMeHHO
B MOJIB3Y 3TOM TEOPUHU CBUACTEIBCTBYIOT PE3yJIBTaThI HC-
canenoanust C.F. Baranano u coasr. [16], cortacHo KoTo-
PBIM apaxHOWIAJbHBIC BIABICHUS BCTPEYAIOTCS Jallle
1 UTpaloT 0oJiee pelralomyio poib B oopazoBanun CHII,
yeM, HaIllpuMep, TaKas BpOXKIeHHAs] aHOMAJIHSI CTPOCHMS
OCHOBHOM KOCTH, Kak KaHai [lItepHOepra.

Kanan ITlTepaéepra — Tak Ha3bIBacMBbIi JTaTePaTbHBIN
KpaHnohaprHTeaIbHbII KaHaJ, OOWH U3 BapMAaHTOB aHa-
TOMHMYECKOTO CTPOCHUSI OCHOBHOM KOCTH, IIPH KOTOPOM
00pasyeTcs nedeKT B JaTepabHOM CTeHKE KITMHOBUITHOM
IMa3yXy BCIICACTBHUE HAPYIICHUS CIUSHUS TOYEK OKOCTE-
HEHUS KPBIJIbeB KIIMHOBMAHOM KocTu. Onucad B 1888 1.
Maxkcumunuanom L TepHOeprom, KOTOphIiA TAKXKE YCTAaHO-
BWJI, UTO JIATePAJIbHBIN KpaHHO(paprHIeaTbHBI KaHaT —
IIOCTOSTHHOE aHaTOMMYECKOe 00pa3oBaHue y 3—4-JIETHUX
JeTel, HO 9acTOTa BCTPEIAeMOCTH 3TOT0 KaHalla y B3pOC-
JIbIX cocTaBisiet uiib 4 %. B 2009 . P.V. Tomazic u coaBT.
coobmmm o 5 cnydyasx CHIJI, mpu KoTtopbix pucTyna jro-
Kanm3oBasach B ooyacty kKaHaina Llltepru6epra [32]. B cBo-
eii ctatbe 2014 1. E. Illing 1 coaBT., HA0O0POT, OITPOBEPTAIOT
TOT (baxT, yTo KaHan IllTepaOEpra MoxeT OBITh 3HAYNMBIM
daxropom B paszsutruu CHJI, yka3eiBast Ha IIaBEHCT-

Puc. 3. lueanmckas nposakmunoma, npopacmarowas 8 KAUHOBUOHYI na-
3yxy (D. Abe u coasm. [34])

Fig. 3. Giant prolactinoma growing into the sphenoid sinus (D. Abe et al. [34])

Byoiyto poab UBI 1 apaxHoumanbHbIX BAaBiaeHuit [17].
A.C. JlortatuH u coaBr. [33] B ctathe 2014 . Ha OCHOBaHUU
0030pa uTepaTyphl 1 cOOCTBEHHOTO OITbiTa jteueHus CHJI
OTMEYAIOT TIPEBATUPYIONIYIO POJIb THIICPITHEBMATHA3AINI
OCHOBHOI KOCTH B 00pa30BaHWU JIMKBOPHBIX (PUCTYI,
onHako pu 95,4 % ycrnelrHbIX UCXOA0B B 5 U3 8 ciy4yaeB
perunuBa CHJI MCTOYHUK JIUKBOpPEW JOKATM30BAJICS
WMEHHO B 3aIHeIaTepaIbHBIX OTIesIaX MMa3yxu, T.¢. B TOI
00yracTu, rie MOXeT OTKphIBaThcs KaHaj IlltepHOepra.
CoOTBETCTBeHHO, JaHHBII aHATOMWUYECKUIA BApUAHT CTPO-
€HUS TOJDKECH YIUTBIBATHCS IPU TMATHOCTUKE Y TTAITMeH-
ToB co CHJI, nCTOYHMK KOTOpOIf HAXOMUTCS B JIaTepasib-
HBIX OT/eJIaX KIIMHOBUIHOM TTa3yXu.



Paccmorpum Bapmantel CHJI, accoummpoBaHHOM
¢ onyxoJisMmu rojgoBHoro mo3sra. B 2020 . D. Abe u co-
aBT. [34] ony6iamkoBanu coobmenue o caydae CHIJI, BbI3-
BaHHOM TMTAaHTCKOM ITPOJIAKTUHOMOI (puc. 3). [TanmmeHTa
B TeueHMe 1 roma 0eCIOKOMIN TIEPUOIMIECKOE NCTCUCHUE
MMPO3pavyHOil XNUAKOCTU U3 HOCa, TOJIOBHBIE OOIM, Clia-
0ocTh 1 TolHoTa. I1pu goobcnenoBaHuu o naHHbIM MPT
TOJIOBHOTO MO3Ta BBISIBJICHO TUTAHTCKOE CEJIISIPHOE
obpa3oBaHMe, IIpopacTallee B KIMHOBUIHYIO ITa3yXy
¢ pa3pylleHrneM KocTeit ocHoBaHus depemna. [IpoBeaeHO
TpaHCHA3aJIbHOE SHIOCKOIMMYECKOEe yIaJeHNEe OIMyXOJIn
C TIACTUKOU nmedeKTa OCHOBAHUS depelia; IO JaHHBIM
TUCTOJIOTUIECKOTO MCCeAOBAaHMSI 00BEMHOTO 0Opa3oBa-
HUS — IIPOJIAKTUHOMA.

B mutepaType BCTpedaroTCs ONMMCAaHUST KITMHIISCKUX
ciaygaeB CHJI, BeI3BaHHOIT MHBAa3MBHBIM POCTOM XOPIOM
ckara [23, 35, 36]. Bo Bcex ciydasix TOBOIOM JIJIsI 1000~
cinenoBaHus siBuiIcs aebdtot HJI, a B omHOM ciiydae — pa3-
BuTHe OakTtepuanbHoro meHuHrura. Ilpu KT- u MPT-
IWAaTHOCTUKE BBISIBISUINCH HWHBA3UPYIOIINE KOCTh
B 00JIaCTH CKaTa OITyXOJIU, IMKBOPHBIE (PUCTYIIBI OTKPHI-
BJINCh B KIIMHOBUIHYIO T1a3yXYy.

B 2001 r. C.-L. Liang 1 coaBT. TIpeACTaBWIN KJIMHAYE-
ckoe HabmoaeHue CHJI, omocpenoBaHHO BBI3BAHHOIM
Yy MalMeHTa TUTAaHTCKONM MEHMHTHMOMOMW 3agHell TpeTu
danpkca [9]. B nedrote 3a001eBaHMs y IMalleHTa HAOIIO-
JTajach CIyTaHHOCTh CO3HAHMSI, KOTOpasl perpeccupoBaja
yepe3 cyTku mnocie Havana HJI. Ilpu moobGcinenoBaHuu
OBlJIa BBHISBIICHA THUTAHTCKasl OIYXOJIb 3adHEHl TpeTu
danpKca, a TaKKe TTOBBIIICHHAS [THEBMATU3aIIUsI OCHOB-
HOI IMa3yxy ¥ KOCTHBIN Ae(heKT B ee JTaTepaIbHOM CTEHKE.
B maHHOM KJIIMHMYECKOM HAOIIOACHUN OTMEYACTCS CoUe-
TaHue 2 rpoouupytommx dakropos CHJI — moBbImeH-
Hoe BY/I 3a cueT nHTpaKpaHUaAJbHOI OMYXOJU U TUIIEep-
ITHEBMAaTU3ALINS KIMHOBUIHON KOCTH.

IMockonbky CHIJI Bo3HMKaeT n3-3a Aedekra Kocreit
OCHOBaHMSI Yepelna, BaXKHBIM IIpeIpacIiojiararoimm (pak-
TopoM paszsutust CHJI MoXeT CIIy>KnTh CHIDKEHUE TUIOT-
HOCTH KOCTeit (OCTEeOIeHUsI) B Pe3yJIBTaTe HACICACTBEH-
HBIX WJIA TOPMOHAJIBHBIX IIPUYNH, OMHAKO B JINTEPAType
3TOT acIIeKT MpakTudecku He ocBemieH [11]. B 2001 r.
M. Ozveren u coaBT. [37] ormyOIUKOBaIM cTydaid TTaliueHT-
ku 39 net co CHJI Ha hoHE XpOHUUYECKOM ITOYSTHON He-
JIOCTaTOYHOCTH, BBI3BaBIIEil ocTeorneHUO. [1o maHHBIM
9TOM padOTHI, XpOHMYECKAsT ITOYeUHAsT HEAOCTATOYHOCTD
MOXET CTAaHOBUTBHCSI MIPUINHON M3MEHEHUSI CTPYKTYPHI
Kocteit y 5—30 % nauueHTOB, KOTOPBIM IIPOBOIUTCS IO~
YEYHBI AUaan3. Y 3TOH TPYIIIbI NAalIEHTOB BO3HUKACT
TaK Ha3bIBaeMast OCTCONMCTPOMHUS 3a CUST CHIDKCHUSI Ta-
CTPOMHTECTHHAIBLHOM a0COPOIINY KaIbIIUsI, HEAOCTATOT-
HOCTHM BUTaMMHA D, TIOBBIIICHUS COmep>KaHMUsI TTaparim-
TOBUIHOTO TOpMOHA. Y MallMeHTKN Ha (DOHE OCTCOICHUN
ObUTa MCTOHYEHA pelleTyaTast IUIACTUHKA W YBEITNICHBI
OTBEPCTHSL, Yepe3 KOTOPHIE IPOXOISIT 00OHSITeIbHBIC HEP-
BBI, 9YTO KOCBEHHO CBUICTEIBLCTBYET 00 OCTCOMCCTPYKITNM.
B mocaemyrorieM 3To OBUIO TTOATBEPKICHO pe3yIbraTaMu
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IEHCUTOMETPUHU 1 JTaDOPaTOPHBIMU JaHHBIMU, KPOME TO-
ro, y mauvieHTku 06Ut BeIgBiieH CITTC. Bo3moxxHo, yepe3
YBeJIMUCHHBIE OTBEPCTHS PEIIeTIaTOMN INIACTHHKA IIPOUCXO-
muT rpoiadbupoBanre TMO c ee TOBpeXIeHUEM U pa3BU-
THeM JIMKBoper. Takum 00pa3oM, OCTCOICHUS pa3TMIHON
STHOJIOTUM (XpOHMYECKasl MOYeTHasl HeTOCTaTOYHOCTD,
TUIIEPKOPTHUIIN3M Pa3IMIHOI 3THOJIOTUH, TTIOCTMEHOTIAY -
3aJIbHBIN CUHIPOM) MOXET OBITh (h)aKTOPOM 00pa30BaHUS
JINKBOPHO (PUCTYJIBI B 00JIACTH pelIeTdaToi KOCTH, 0CO-
6eHHO B couetanum ¢ MBI m CIITC.

KIIMHHUYECKAS KAPTVIHA

OcHoBHBIM cumiitomoM CHIJI siBiisieTcss omHO- Wil
IIByXCTOPOHHEE MCTeUEHME OeCIIBETHOM ITPO3PavHOM XK -
KOCTH 13 HOCA, a TaKXKe UCTeUCHNE XUIKOCTH I10 3aTHEH
CTeHKE TJIOTKU. PMHOpess MOXXeT OBITh MOCTOSTHHOM WA
TIepUOANICCKOM, 3aBUCSIIEH OT ITOJIOKEHMS Tejia, 0ecro-
KOSIIIIeH malreHTa OT HeCKOIbKUX THEH 10 HECKOIBKIX
net [8, 9, 35]. Kimuanuyeckast KapTHA MOXKET OBITh TIpeI-
cTaBJiecHa OCTPhHIM MEHUHTUTOM B JIeOI0Te 3a00JIeBaHu,
OO0 MOTYT OBITh BBISBJICHBI aHAMHECTUYECKHE JaHHBIC
TepeHeCceHHOTO paHee MeHUHTHUTA [ 18]. OcTaabHbIe CUMII-
TOMBI MOKHO pa3IeInuTh Ha 2 OCHOBHBIC TPYIIIIBL: aCCOLIM-
HMpOBaHHBIC C MOBBIIIecHHBIM BU I (ToToBHEIE 00IH, 3pH-
TeJIbHBIC HApYyIICHUS, IMyJIbCUPYIOIINIA ITyM B yIIax)
U CBsI3aHHBIE ¢ MOHMXKeHHBIM BUJI, ocoOeHHO y malmeH-
TOB C aKTUBHOM MaKpoJIMKBOpeeil (opTocTaTyecKas Io-
JIOBHasI 00JTb, HaMIPsDKEHME MBIIIIIL IIIEH, TOJIOBOKPYKECHUS,
TorrHoTa 1 pBOTa) [1, 18]. CTOMT OTMETUTH, UTO 3aYaCTYIO
MpOUCXoAAT ommoky ripu auarHoctuke CHJI u3-3a cxon-
CTBa KJIMHUYECKOI KapTUHBI C aJUIEPTUICCKUM PUHUTOM
U CHHYCUTOM (MCTEUCHME XMIKOCTH M3 HOCA, TOJIOBHAS
60Jb, ciabocts) [6, 10].

MHCTPYMEHTAJIbBHANA JUATHOCTHUKA

U TNODOEPEHIIVAIBHBIN JJUATHO3

B GonblIMHCTBE ciayyaeB 0OCIeA0BaHKWE MALlMEHTOB
C HazaJbHOM MaKpOJMKBOpeell HauMHAETCS C OCMOTpa
Jop-BpaduoM. MccinenoBaHre HOCOBOI ITOJIOCTH, POTO-
1 HOCOTJIOTKU ITO3BOJISIET 3aIIOA03PUTh JIMKBOPEIO, CIIN
K€ OHO ITOIOJTHEHO SHIOCKOIMYECKUM 00CIeI0BaHEM
OKOJIOHOCOBEBIX Ma3yX, TO MHOTAA 1 BBISIBUTH AeekT. [1pu
00CIeJ0BaHNM €BCTaXUEBBIX TPYO 1 OapabaHHBIX TIEPEIo-
HOK BO3MOXHO ompeneauTh nmpuanay HJI, ucxomsamieit
n3 ymHo#t nonoctu [1]. Ckpreityro HJI 3auacrtyio He yma-
eTcs BBISIBUTH B IIpoliecce BU3yajabHOTro ocmotpa. [lpu
COMHUTEIBHBIX Pe3yJibTaTaX BU3YaJIbHBIX MCCIICIOBAHUIA
IIPOBOAUTH MOIU(MUIINPOBAHHYIO TIpo0y BanbcaabBel He
PEKOMEHIYETCS M3-3a pUCcKa YBeIMICHUS nedeKTa 1 BO3-
MOXHOTO pa3BuTus mHeBMouedanuu [38]. Takke mamm-
eHTaMm co CHJI pekomMeHIoBaH ocMOTp o¢TaIbMOJIora,
HCCIIeOBaHNe TJIA3HOTO JHA JUIST BRISIBJICHUS IIPU3HAKOB
BHYTpUUYEPEIMHON runepreH3uu [1].

B cygagx, koraa Tpebyercs nuddepeHInaaTbHas guar-
HocTtrKa Mexxmy HJI u pyHITOM/CHHYCHTOM, B 3apyOeKHOM
MIPAaKTUKE WCTIOJB3YeTCS aHa3 OTOCISIEMON XUIKOCTH
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Ha f,-TpaHcheppuH — GeNIoK, CrieUnbUIHbIA 1T CIIMH-
HOMO3TOBOU KUIAKOCTH. YyBCTBUTEIBHOCTh METOMIA T0-
cruraet 100 %, cneundudHOCTh — OKOIO 95 %. AJjb-
TEPHATUBOW aHanu3y Ha PB,-TpaHCHEPPUH ABIAETCS
ompeneieHne B-Tpeiic-mpoTenHa, KOHIIEHTPALUsSI KOTO-
POTO B CTMHHOMO3TOBOM XUIKOCTU TaKXKe JTOCTaTOYHO
Benuka [39]. Meron ucciieqoBaHUS OTASISIEMOTO U3 HOCa
Ha HaJM4Me TIIOKO3bl M €€ KOHIIEHTPAIMU, 110 JaHHBIM
D.T. M. Chan u coaBr. [40], ob6amaeT 3HAYUTEIHHO OoJee
HU3KOM YYBCTBUTEIBHOCTHIO M CHEUUDUIHOCTHIO
TI0 CPAaBHEHUIO C aHAJIM30M Ha f3,-TpaHcheppyH U HE pe-
KOMEHAYeTCsI K HMcIoib3oBaHup. OmHako B Poccuu
u crpaHax CHI ananu3 Ha f3,-TpaHcheppyH He ABISAETCA
OOIIIeJOCTYITHBIM METOIOM THATHOCTUKY, TIO3TOMY HCCIIC-
JIOBaHWE HA HAJTMYME TJIFOKO3bI ¥ €€ KOHIICHTPAIIMK! OCTa-
eTCS aKTyaJIbHBIM. MI3BeCTHO, YTO KOHIICHTPAIIHS TITIOKO-
31 B LICXK mpumepHO B 2 pa3a HHMXeE, YeM B KPOBH,
U B HOpMe cocTaBisieT 2,2—3,9 MMOJIb/JI, YTO BBIIIE,
YeM B HOPMaJIBHOM HOCOBOM CEKpeTe WJIH B CIIC3HOM XKHI -
koctu. McciaenoBaHne IIIOKO3BI B BBEIACICHUSIX M3 HOCA
y TIALIMEHTOB ¢ TTogo3peHreM Ha HJI MoxeT mpruMeHSIThCS
KaK IMarHOCTUICCKUU METOM, €CJI U3BECTHO, YTO 00pa-
3eIl He COIEPKUT KPOBH, MAIIMEHT UMEET HOPMAaJIbHBIN
YPOBEHbB TJIIOKO3BI B KPOBH M HET IIPU3HAKOB BUPYCHOM
MHGEKIUH TbIXaTeIbHBIX MyTei [41].

OCHOBHBIM METOIOM MHCTPYMEHTAILHOU TMaTHOCTH -
KU, TIO3BOJISIIOIINM B OOJIBIIIMHCTBE CJIyJaeB ONPEIeIUTD
JIoKanm3anumo aedekra, sspisgercs KT Beicokoro pasperire-
HUS C TONIIHOM cpe30B 1—2 MM [42]. [T1aBHBIE TOCTOWH-
CTBa 3TOTO METOAA — BBICOKAs] TOYHOCTb, HCMHBA3WB-
HOCTbh, JTOCTYIMHOCTb, BO3MOXHOCTD JTOIOJHUTEIHLHOMN
oueHku npu3HakoB MBI, anaToMuu masyx u nmpegornepa-
LIMOHHOTO TJIaHUpOBaHUs. JIaHHBIM METOI peKOMEHIYeT-
cs1 B OOJIBIIIMHCTBE PadOT B Ka4eCcTBe 1-if IMHUM TUATHOC-
aku CHJI [1, 42, 43]. Eciu no panHbiM HaTuBHOM KT
TOJIOBHOTO MO3Ta M KOCTel 4yepera AedeKT BBISIBUTH HE
yIAJ0Ch, B Ka4eCcTBe 2-i TMHUM MHCTPYMEHTAJIBHON M-
arHocTuku nmpuMeHsieTcsa KT- m MarHuTHO-pe3oHaHCHasT

MNopo3spenune Ha CHI/ Suspicion of SCFR

A\

(MP) mucreprorpacdusa. KT-umcrepHorpadus, mo MHe-
HHUIO MHOTHX aBTOPOB, — YCTapEBIINIA METO AMATrHOCTUKI
JIMKBOPHBIX (PUCTYJI, ¥ IO JAaHHBIM CPaBHUTEIBHBIX C-
ClIeIOBaHMI, TOYHOCTb 3TOTO MeToma ycryrmaer MP-1m-
crepHorpacdum [42, 44]. OueBunnHo, yto KT-mmucrepHo-
rpadus SIBIASIETCSI MHBA3MBHBIM METOIOM TUATHOCTUKU
C HEOOXOIMMOCTHIO TIPOBEACHMUS IIOMOATBHOM ITyHKITNH,
WHTPATeKAIbHOTO BBEICHMUSI KOHTPACTHBIX IIperapaToB
¥ BBITEKAIOIIMMU U3 3TOTO PHCKaMU OCJIOXHEeHUA. [laH-
HBIIT METOJ TMarHOCTUKM PEKOMEHIYETCST MCIIOIh30BaTh
JIMIITB TIPU HEBO3MOXHOCTH ITpoBeneHnsT M P-iucrepHo-
rpachuy I IIPU OTPULIATEIILHBIX pe3yJIbTaTax IPYTUX UC-
cnenoBaHuii. B cBoro ouepens, MP-umctepHorpacdus
SIBIISIETCSI PACIIPOCTPAaHEHHBIM METOIOM BH3yaIM3allid
JIMKBOPHBIX (DUCTYNI. DTO HEMHBA3UBHOE MCCJICIOBAHNE,
He TpeOyrollee MHTpaTeKaAJILHOTO BBEICHMS KOHTpAcCTa,
MMO3BOJISTIONIEE KAaK ITOATBEPAUTH HAIMYKE TUKBOPEH, TAK
¥ BBISIBUTH 30HY de(eKTa Mo XapaKTepHOMY SIPKOMY CHUT-
Hany ot LIC2K Ha T2-B3BellIeHHBIX N300paXkeHUIX. Takke
pexoMeHayeTcs: mpuMeHeHue pexnma FLAIR, kotopwiit
mo3BoJisteT muddepenauposats LICXK (rumonHTEHCUB-
HBIIl CUTHAJI) W BOCITIaJiecHne/0TeK (TUIIepUHTEHCUBHBIN
curHai), pexxumoB FIESTA u CISS, kotoprie obecrreunBa-
IOT BBICOKYIO KOHTpacTHOCTh Mexmy LICXK u mpyrumu
crpyKrypamu roioBHoro mo3ra. Coueranme KT BeIcoKoro
paspemeanss 1 MP-mmcrepHorpadum ImpuMeHsSeTCS
MPY CIIOPHBIX PE3YJIBTATaX OMHOIO U3 3TUX METOLOB U I0-
3BOJISIET JIOKATU30BaTh 1e(DEeKT B OONBIINHCTBE Ciiydaes [1].

CorntacHo pabote G.M. Oakley u coaBr. [42], mocBsI-
IIEHHOW COBpeMEeHHBIM MeTomaM muarHoctuku HJI, aj-
TOPUTM JITA00OPaTOPHO-MHCTPYMEHTAJIEHOTO 00CIIeIOBAHMS
60abHBIX co CHJI momkeH OBITH ciaeayromuM (puc. 4).
ITpu oTpuIIaTeIFHBIX pe3yIbraTaX BCEX METOIOB IUArHOC-
THKH PeKOMEHIIOBAHO MabHElIIIee HaOTIOACHIE 3a Al -
CHTaMMU.

[To HammeMy MHEHHIO, M3 IIPEICTABICHHOTO aJITOPUTMA
MOHO UCKJTIOYMTD aHAIM3 Ha [3,-TpaHCHEPPUH B CTyyasx
OYECBUIHON MaKpOJMKBOPEH BBUIY BEICOKON CTOMMOCTHU

MopTBepxaeHve /
Confirmation

AHanus Ha B,-TpaHcdeppuH / Analysis for B2 transferrin >

MPT / MRI HabntopeHwue / Observation

Y

(+)
\

TNokanuzauus /

Location KT Bblcokoro pa3spetwenus / High-resolution CT

Y

»| MPT / MRI

KT-unctepHorpadwus / CT cisternography

(+)

\4

(+) (+)

\4 \4

Xupypruuyeckoe 3akpbituie fedekra / Surgical defect closure

Puc. 4. Areopumm ouaenocmuku auxeopeu no G. M. Oakley u coaem. [42]. CHJI — cnonmanHnas Hazanvhas aukeopes; MPT — maecHumHo-pe30HaHcHas

momoepaghusi; KT — komnvromepHnas momoepagus

Fig. 4. Algorithm of cerebrospinal fluid leak diagnosis per G. M. Oakley et al. [42]. SCFR — spontaneous cerebrospinal fluid rhinorrhea; MRI — magnetic

resonance imaging; CT — computed tomography



n OFpaHH‘ICHHOfI JOCTYITHOCTH OTOro Meroga AUarHocC-
THUKU.

JIEHEHME

KoncepBatusHoe neuenne CHJI HampaBiieHO Ha CHU-
XEeHUE JTMKBOPHOTO MaBJICHMS, YMEHBIICHNE CEKPEIINU
JINKBOpPA 1 CO3IaHKe OJIarONPUSTHRIX YCIIOBUIA IJIST 3aKPhI-
Hst GUCTYIBI. OHO BKITIOYAET ITOCTEIIBHBIN PEXIM B TeUe-
Hue 1—2 Hex, MoOMOaTbHbIe TYHKIIUK WA JTIOMOATbLHBII
IpeHax ¢ yaaseHreM 10 150 M1 IMKBOpa B CYTKHU IIJIST CHU -
xkeHust BUJI. Takxke MOTYT MCITOJIb30BaThCs JUYypPETUYE-
cKMe mperapatsl 11 cHikeHus cexpennu LICK. IMo mo-
BOJIy HEOOXOAUMOCTU MPOPUIAKTUYECKOTO TPUMEHEHUS
aHTHOAKTepUATbHBIX IPEIapaToB IMOKa He CYIIEeCTBYET
eIUHOTO MHEHWSI. BBUIY OTCYTCTBMS NPOCTIEKTHBHBIX
KOHTPOJIMPYEMBIX MCCJIEAOBAHUI 3TOT BOMPOC OCTAETCS
oTkpHITEIM [11]. KoncepBaTtuBHoe neuenue CHJI moxker
IIPOBOAUTHCS HA HAYaJbHOM 3Talle, KOTaa CYIIeCTBYeT
BEPOSITHOCTB €€ CAMOITPOM3BOIBHOTO pa3pelllcHNs, OMHA-
KO B CBSI3M CO CKJIOHHOCTBIO K penmnuBrupoBanuo CHJI
ITATeTbHAsT KOHCEPBATUBHAS TePAITHs MOXET IIPUBECTH
K Pa3BUTHUIO OCIOXHEHMUIA.

MHorue cHemuaJucThl CXOOSATCS BO MHEHWH,
YTO CITOHTAHHAsI TUKBOPHas (PUCTYyIIa Taxe P HeTIOCTO-
STHHOM MICTCUECHHNH JIMKBOPA TOJKHA OBITh 3aKPBITa XUPYP-
TMYECKA B MAaKCUMAaJIbHO KOPOTKHE CPOKM OT MOMEHTA
MMOCTAaHOBKHU AuarHo3a [1, 45]. Takoii moaxon MO3BOJISIET
MUHUMU3HPOBATh PUCKHM Pa3BUTUS MHQPEKIMOHHBIX
W IPYTUX OCJIOXKHEHMI, B TOM YHCIIC XKM3HEYTPOXKATOIIIIX.

Cyl1iecTByeT MHOXECTBO Pa3TMIHBIX XUPYPTAISCKUX
JIOCTYTIOB K Jie(peKTaM OCHOBAHMSI YepeTia M TEXHHMK UX 3a-
KPBHITHS. B 3aBHCMMOCTH OT JIOKaIM3alnu aedeKTa, ero
pa3Mepa M OITbITa XUPYPTa UCITOIB3YIOT OTKPHITHIE, TPAHC-
HazajbHbIE BUAEOIHIOCKONUYECKHE U KOMOMHUPOBAH-
HbIe 1OoCTyNHL. [1pu 3aKpbITHN HeeKTa ayTOTKAHSIMM HC-
IMOJIB3YIOT CBOOOMHBIEC JIOCKYTHI M KPOBOCHAOXKaeMBbIe
JIOCKYTHI Ha HOXKe. Kpome Toro, MpuMeHSIIOT UCKYC-
CTBEHHBIC TEPMETHKM.

CTaHIapTHBIM OTKPBITBIM TOCTYTIOM K feekTam Te-
pemHel YepermHOM SIMKHU, UCITOIb3yeMbIM KaK IIPU TPaB-
MAaTHYECKUX (DUCTYNIAX, TaK U TIPU CTIOHTAHHBIX, SIBJISICTCST
OupOHTATBHBIN focTyH. OH UCTTONBL3YeTCs TIpU AedeKTax
B 00J1aCTH pellIeTyaTo MIacTUHKY [37] 1 3agHeit CTEHKHT
JIOOHOM Ta3yxu [46], B cirydae MHOXKECTBEHHBIX 1€(EKTOB
¥ TIPY HEBO3MOXHOCTHU IIPUMEHEHMST BUICOSHIOCKOITNH.
ITocne OmKOpoOHApPHOTO pa3pe3a MPOBOIST BBHIACICHHE
HaIKOCTHUYHOTO JIOCKYTa, KOTOPBII OTKMIBIBAIOT KITIEPEIH,
COXpaHsIsI €T0 KPOBOCHAOXKEeHNE U3 HANTJIa3HUYHBIX M HaJl-
0JI0KOBBIX apTepuii. BBITIOTHSIOT 6M(POHTATBEHYIO KpaHUO-
TOMMIO, SKCTPaLypabHBIN WIIM WHTPALYPaTbHBIN MOIXO
K TIepeIHeil YepeIrHol sIMKe, JTOKaIu3yoT aedekt. [1pu
9KCTpaaypajibHOM IOCTYII€ JOCTUTAETCS Jdydlliasi BU3yaan-
3alMs TIepeIHE YepermHOM SIMKU, OTCYTCTBYET IIpSIMOe
BO3IECTBHE HA TOJIOBHOM MO3T. CTOUT OTMETHUTB, UTO IIPU
JMTAHHOM JIOCTYTIE CYIIECTBYET BBHICOKMI PUCK MOBPEXIe-
HUS OOOHSITEIbHBIX HEPBOB B 00JACTU pelIeTdyaTou
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TUTACTMHKHA, XOTSI MMEIOTCS TaHHBIC JINTEPATYPHI O TuIac-
THKe medeKTa 3TOi 00JIaCTH C COXpaHECHUEM O0OHSTEIb-
HBIX HepBOB [37]. dypanbHbIil Je(eKT yIIMBaIOT, BO3MOXHA
JTOTIOTHATEIbHAS TepMeTU3alns GMOPpUHOBBIM KiieeM [47].
3akpbITHEe KOCTHOTIO AedeKTa MPEeUMYIIECTBEHHO BBI-
TOTHSIETCST HECKOIBLKUMHU clossMu [48]. MokeT mpoBo-
IUTHCS TaMIIOHama medeKra ayTOXHUPOM, CBOOOTHBIMU
JIOCKyTaMH1 (DacIIy BUCOYHOM MBIIIIIBI WX (hparMEeHTaMU
MBIIIIIBI (PEKOMEHIYETCS IS 3aKPHITHS 1e(DEKTOB pa3me-
poMm <5 MM [48]), CTIONTB3YIOT (GPUOPMHOBBIN KJIEH, MCKYC-
ctBeHHbIe UMILTAaHTH (TaxoKom0, Synthecel Dura Repair,
DuraGen) [48], KOCTHBII IIEMEHT U3 THAPOKCHUAIIATHTA
[49]. CBepxy yKiIaZblBalOT HAAKOCTHUYHBIM JIOCKYT,
YTO 0COOCHHO PEeKOMEHIyeTCs AeJIaTh TPy TedeKTax pas3-
MEpOM >5 MM U IIpM MHOXECTBEHHBIX AedeKTax — 3TO
TO3BOJISIET YBEJIMUUTD IUTOIIANb TUTACTUKY. [Ipn MCIToIh-
30BaHMU HAJIKOCTHHUYHOTO JIOCKYTa Ha HOXKE BO BPEeMS
YCTAaHOBKM KOCTHOTO JIOCKYyTa Ha MECTO HEOOXOIMMO
OCTaBJISITh TIPOCTPAHCTBO MEXIY KOCTHBIM JIOCKYTOM
¥ HaITJIa3HUIHBIM KpaeM, YTOOBI COXPaHUTh KPOBOCHA0-
JKe€HMe HaJKOCTHUYHOTO JIOCKYTa [46].

s neeKToB B 001aCTU BUCOYHOM KOCTH M OOIbLINX
KPBUIBEB OCHOBHOM KOCTH UCITOJIB3YIOT OTKPHITBIC TOCTY-
MBI K CPEOHEN YEPEITHOM SIMKE — NTePUOHAIbHBINA U IO -
BUCOYHBIN C TIepenHeid metpo3skromueit [20]. JlaHHBIE
JOCTYTIBI TTO3BOJISTIOT BU3YaJIM3MPOBAaTh OCHOBaHME Yeperra
Ha CTOPOHE TOCTYIIA, BEITTOJTHUATH TUTACTUKY MHOXKECTBEH-
HBIX Oe(eKTOB, a TakKe Ae(PEeKTOB KPHIINU OapabaHHOM
nojiocty [48]. B ctatbe M.A. Lesavoy u coaBT. [47] onu-
CaHa TeXHWKA IJIACTUKH U3 TITePUOHABHOTO /TIOMBUCOT-
HOTO JOCTYIIOB C ITOMOIIBIO JIOCKYyTa BUCOYHOM KOCTH.
[Mpu maHHOIT METOMMKE BBITTOJHSIOT IMCCEKIINIO TICPeI-
HUX 2/3 BUCOYHOI MBIIIIIHI, KOTOPYIO YKJIAABIBAIOT Yepe3
OTBepCTHE KPaHUMOTOMUM HAa OCHOBaHUE deperna (puc. 5).

OTKpPHBITBIE TOCTYITBI 00ECITIEYNBAIOT XOPOIIIYIO BU3Ya-
JI3anuio 1epeKTOB OCHOBAHMS Yyepelra, 0COOeHHO MHO-
KeCcTBeHHBIX. OTHAKO 3TU JOCTYIIBI SIBJISTIOTCSI O0JIee TpaB-
MaTHUYHBIMU TI0 CPAaBHEHUIO ¢ BUACOIHIOCKOITMYECKUMU
TpaHCHA3aJbHBIMH, KOTOPBIE 00Jiee TIPEAITOUYTUTEIILHEI
MpU CIOHTAHHBIX (PUCTYAxX MepeaHer YepermHon IMKU
B OosbIMHCTBE cinyvaeB. [lo manHbIM nutepartypsr [45],
YCIEITHOCTDb SHIOCKOMMYECKON TUTACTUKH B IIEJIOM CO-
crasisieT >90 %, pu 3TOM 4aCTOTa OCJIOXKHEHUIA COCTaB-
aset <1 %. Crneayer TakxKe yYUThIBATh TOT (haKT, YTO IIPU
nmedekrax 3amHeil CTeHKH JIOOHOM 1Ta3yXy MCIIOJIb30BaHMe
BUAECO3HIOCKONNY orpaHnueHo [50].

B mutepaType TpaHCHa3aJIbHBIC BUACOIHIOCKOIIIC-
CKMe DOCTYNBI JJISI 3aKPBITUSI CIIOHTAaHHBIX Ie(heKTOB
OCHOBaHMS Yeperia B OCHOBHOM ITOIPA3ICIITIOT Ha IIPSIMbIC
IMapacenTaJbHbIC M JOCTYITBI Yepe3 KPBIIOHEOHYIO SIMKY.
[pstMoit HOCTYIT MOXKET MCITOIB30BAThCS TTPY CIIOHTAHHBIX
(urcTynax B 00J1aCTH PEIICTIATON KOCTH, TYPEIIKOTO CelI-
Jla, CKaTa, T.€. B 00JIacTsIX, OJM3KMX K CpeaHeil JIMHUN
(puc. 6) [51].

HocTymbl 4epe3 KPbIIIOHEOHYIO SIMKY, B CBOIO OUYepeIb,
ITO3BOJISTIOT Pad0TaTh B JIaTepPabHBIX OTAEIaX OCHOBHOM
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MNepepHue ABe Tpetu

OparmeHT
ayTokocTmn /
Autogenous bone
fragment

BUCOYHOW KocTun / Frontal two
thirds of the temporal bone

Puc. 5. Ilnacmuka deghekma cpedneii uepenHoii AMKU A0CKYmMom eucoutoli muiuiysl no M.A. Lesavoy u coaem. [47]

Fig. 5. Reconstruction of a defect of the middle cranial fossa using a temporalis muscle flap per M.A. Lesavoy et al. [47]
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Puc. 6. Aramomuueckue 30161, docmynHole npu NPAMOM MPAHCHAZANLHOM 8UOe0IHOOCKonuyeckom docmyne [51]

Fig. 6. Anatomical zones accessible during transnasal video-endoscopic access [51]

Ma3yxu MPSIMBIMU THCTpyMeHTamu [52]. [1pu maHHOM m0-
CTYTIE BBITTOTHSIIOT PE3eKINI0 KPIOYKOBUIHOTO OTPOCTKA,
pacIIMpsIioT COYCThE BEPXHEUENIOCTHON Ma3yxu K3aau,
LIXPOKO BCKPHIBAIOT 3aJHUE KJIETKU PELIETYATOrO JIabu-
puHTa. [lanee paclmpsitoT eCTECTBEHHOE COYCThE KIIMHO-
BUIIHOM Ma3yxu, YIAJSIOT 3aJHIOI0 CTEHKY BEPXHEUETIOCT-
HOM Ma3yxu U MEPENHIO CTEHKY KJIMHOBUIHOMN Ma3yxu,
KOTOpas SIBJIIETCS 3aIHEN CTEHKOW KPBUTOHEOHOM SIMKHU,
TOJTy4ast TaKUM 00pa3oM BO3MOXHOCTb JIJIST TOCTYTIA K Jia-
TEpaJIbHBIM OTEJIaM OCHOBHOM Ma3yXu MPSIMbIMU UHCTPY-
MeHTaMu (puc. 7).

IMpumensiercs ontuka 0°, 30° 1 45°. 1719 TOYHOI JI0-
Kanu3anuuu aedeKra MrpoKo UCTIONB3YIOT HelipOHABUTa-
LIUI0, TIPE- ¥ UHTPAOTIePAllMOHHOE WHTPATEKATbHOE BBE-
neHue dmoopecienHa [1, 50]. OmHO3HAYHOTO MHEHUS
MO TTOBOAY JIIOMOAJIBHOTO IPEHUPOBAHUS BO BPEMSI OTle-
pauuu B TUTEpaType HET, TPUMEHEHNE METOIa PEKOMEH-
JTyeTcsI TOJIBKO Y TAIMEHTOB C BHICOKUM PUCKOM PETUIM-
Ba inkBopeu [53].

Cyl1IeCTBYIOT 2 OCHOBHBIE TEXHUKH BBITIOJTHEHUSI TI1AC-
TUKY JeheKTOB MPU TPAaHCHA3ATBHBIX TOCTymax — “onlay”
u “underlay” [7], a Takke nx KoMOUHALIMS (puC. 8).

Marepuaniom 1yisl BHITIOTHEHUS TFIACTUKU MOTYT CITy-
XXKUTb a0IOMUHATBHBINA XUP, CJIU3UCTAs HOCOBOW MEPETO-
POAKU, ayTOKOCTH, MOJYYeHHBIE TIPU TPAaHCHA3AJIBHOM
noctyne, (pacluuaabHBIN M MBIIIEYHBINH JTOCKYTHI [50],
a TaKXKe UCKYCCTBEHHbBIE TEPMETUKM,, IEPEUNCIICHHBIE BbI-
1re. BaxxHblii MPUHILIUIT TPAHCHA3aIbHOM TUIACTUKHU — Yaa-
JIEHWE CITM3UCTOI 0007109k BOKpYT nedekra [1, 50], uto
CIOCOOCTBYET aATe3NH IIACTUIECKOTO MaTepurara.

B nocneonepaitnoHHOM MeproOe PYTUHHBIM SIBJISIET-
CsI IPOBEIeHNE aHTHOMOTHKOTEpaIiu [54].

Kak 65110 yNOMSIHYTO paHee, MocJie XUPYyPruyeckoro
3aKPBITHUS CIIOHTAHHOM JINKBOPHOU (PUCTYIIBI y TAIIMEHTOB
MOTYT BO3HUKHYTh cuMNIToMbl MBI, uTO TpeOGyeT KomOu-
HUPOBAHHOTO JICUEHUS] BHYTPUUEPEITHON TUTEPTEH3UUN
B TIOCJIEOTIEPALIMOHHHOM Tiepuofe. Takxke CyIecTBYeT
MHEHUE, COrJIaCHO KoTopomy Bce mamueHTsl co CHII



Puc. 7. Zlocmynel k aamepansrsim omoenam ochogrol nazyxu (D. Locatelli
u coasm. [50])

Fig. 7. Accesses to the lateral parts of the sphenoid sinus (D. Locatelli et al. [50])

Puc. 8. Texunuka evinonnenuss naacmuku oegpeKkmos npu mpaHCcHa3aAbHbIX
docmynax [51]. 3eaervim u curum yeemom ommeueHvl 8apuanmol NAACMUKU
no memoduke “underlay”, npu Komopoii naacmu4eckuil A0CKym nomeua-
emcsi n00 KOCMb HA 6HYMPeHHell NO8ePXHOCIU Oe(heKma, UHMPAKPAHUANb-
HO; (huonemoswim ysemom ommeuera naacmuxa “onlay” ¢ aockymom, pac-
NONONCEHHBIM HA 8HEUIHel NOBEPXHOCMU DedheKkma, IKCMPAKPAHUANbHO

Fig. 8. Technique of defect reconstruction through transnasal accesses [51].
Green and blue show “underlay” defect reconstruction technique during which
a flap is transferred under the bone on the internal surface of the defect,
intracranially, violet color shows “onlay” technique with a flap located on the
external surface of the defect, extracranially

JTOJDKHBI pacCMaTpHUBAThCS KaK MALMEeHTHI C BHYTPUIEPETT-
HOW TUIepTeH3uel pa3nnyHon atnonoruu [55]. I1o maH-
HBIM JIUTEPATYPHI, VISl ISYCHMST BHYTPHUIEPEITHOM THIIEP-
TeH3un y namnueHToB co CHJI B mocieornepaiimoHHOM
rnepuoae MpUMeEHSIOT auerasonamun [1, 28, 48, 56],
YTO B OOJIBIITMHCTBE CIy9aeB SIBISIETCS JOCTATOYHOM Me-
poit koHTposst BUJl. B HekoTophIX ciiyyasix TpeOyeTcst
JIIOMOOIIEpUTOHEATEHOE W BEHTPUKYJIOIICPUTOHEATBHOE
LIyHTUpOBaHue [55]. Y manueHToB ¢ OXKMpeHrneM Heo0X0-
MO TOCTUTHYTh CHIDKeHMS Beca. [lepednciieHHbIe Mephl
ITO3BOJISTIOT MAaKCUMAJIbHO CHU3UTD MPOILICHT PELIMANBOB
nukBopeu [57].

NCXO/AbI K1 TTPOTHO3
Yenex xupyprudeckoro jedenuss CHJI, mo jaHHBIM 1~
TepaTyphl, focTuraercs 6osee yeM B 90 % ciydaes [18, 57, 58],
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OJIHAKO YacTOTa Pa3BUTUS PELIMAUBOB MPU JaHHOM MaTo-
JIOTWY BBIIIIE, YeM TIPH JIUKBOPee APYyTroi 3Thoaoruu [59].
VY yacTv MauMeHTOB ¢ PELMAUBOM JIMKBOPEU TpeOyeTcs
MOBTOPHOE 9HIOCKOMNYECKOE BMEIIATEIbCTBO, a MHOTAA
¥ OTKpBITag onepanys [18, 37], 4To MOXKET OBbITh CBSI3aHO
C HaJIMYMEM HE AMarHOCTMPOBAHHBIX Mepea MEPBUYHBIM
BMeEILATeIbCTBOM MHOXECTBEHHBIX 1€(heKTOB OCHOBAHUS
yepena, KpOMe TOro, BaXXHYIO POJIb UTPAET HEKOHTPOJIM-
pyemast MBI B paHHeM M 1TO3aHEM ITOCAE0NepallMOHHBIX
nepuojax. YUuTbiBass OTHOCUTEJIILHO 4acTO€ HaJlMuue
MHOXECTBEHHBIX JedeKToB y naumentoB co CHII [25],
TIpH peIMINBAX, BEPOSITHO, CTOMT OTIABATh IIPEIITOUYTCHIE
OTKPBITBIM IOCTyIaM ¢ 6oJjiee MPOKON BU3yanu3aluein
nepeaHel YepenHol IMKU U BO3MOXKHOCTbIO 3aKPbITHS
neheKTOB Ha OOJIbIIEN TUIOIIAAM 32 CUET UCITOJIb30BAHMUS
HAAKOCTHUYHOTO JJOCKYTa, HO 3TOT BOIIPOC TpeOyeT najb-
HEeWIINX UcciefoBaHUM.

BbIBO/IbI

IIpobmemaTuka quarHoctuku u nedenuss CHJI ctano-
BUTCA 00JIee aKTyaIbHOM B TTOCJICIHUE TOIbI, O YeM CBH-
IeTeIbCTBYET YBEIWYCHUE KOJMYECTBA ITyOJMKAIIMA
o JaHHOU TeMme 3a mociegHue 10 yetr. DTa TeHIeHIINS
OarompUsITHO CKAaXETCs Ha 00111el THHOPMUPOBAHHOCTH
Bpaueil pa3HbIX criennanbHocTeir o CHJI, Benb penkocTh
IAHHOM TTAaTOJIOTUH 1M HM3Kasl HAaCTOPOKEHHOCTD Bpadeid
TIPUBOIAT K MO3IHEH IMAarHOCTUKE 1 TTOBBIIICHUIO PUCKOB
OCJIOXXHEHMI. PerieHneM 3Toi mpoOieMBl TaKKe MOTYT
CTaTh ITyOIMKAIIUY B XKypHAJIaX, ITOCBSIIICHHBIX HE TOJIBKO
HEHPOXUPYPTUU, HO U JOP-TIATOJIOTUM, U BBICTYILUICHMS
Ha KOH(pEePEeHITNSIX CMEXKHBIX CTIeITUaInCTOB. CTOUT OTMe-
THATH, YTO TIpU TToMcKe Jutepatypsl 1mo teme CHJI moryt
BO3HUKHYTh TPYITHOCTH M3-3a MUCIOJBb30BAHUS aBTOPAMU
pasTMYHBIX HA3BaHMI OMHON U TO¥ XK€ MMaTOJIOTUH, OTCYT-
CTBUS €IMHOW OOMIECIPUHATON Kiaccudukauu. B mo-
CJICITHUE TOIbI BCe OOJIBIIE U OOJIBIINE TTPOSICHSIIOTCS 3TH-
OJIOTMYECKUE U TATOTEHETUYECKIEe MEXaHU3MBI Pa3BUTHS
CHJI, HO ocTaeTcsa HEM3BECTHOI YaCTOTAa COUCTAHMST ITUX
dakTopoB, Kak 1 yactota Bctpedaemoctt CHJI Ha 100 ThIC.
HaceJleHHsI. B paMKax TMarHOCTHKY CITOHTAHHBIX JIMKBOP-
HBIX (DUCTYJT YK€ MOKHO TOBOPHUTH O (POPMUPOBAHMH IIPO-
TOKOJIOB 00C/IeIOBaHMSI, O9eBUIHBI penmymiectBa KT
BBICOKOTO pa3penieHus 1 MP-1umctepHorpadum mepen
OoJiee ycTapeBIIMMU U 00Jiee MHBa3MBHBIMUA METOIAMU
INATHOCTUKU. B BoIlpocax XMpypruyecKoro JIeUeHUS
OCTaeTCs PsI ACTICKTOB, TPEOYIOIINX 00JIee YIITyOJIeHHOTO
W3y4eHUs, B YACTHOCTH HEOOXOIMMO YTOUHUTD ITOKA3aHUS
K OTKPBITHIM ¥ SHIOCKOTTMYECKIM OTIePAIVSIM B 3aBHACH -
MOCTH OT JIOKAJIM3allui, KOHPUTYpallu M KOJIMICCTBA
nedexroB. OTCYTCTBYIOT CTaHAAPTU3NPOBAHHAS METOIMKA
3aKpBITHS Te(DEKTOB, a TaKKe TOUYHBIE peKOMEHIAIINHT
TI0 TIPOIOJKUTEBHOCTH Ha3HauYeHUsS 1 3G (GEeKTUBHOCTH
aleTtazojlamuaa B pamkax jieueHust MBI [laHHbIe BOITpOCHI
TPeOYIOT MaJbHEHIIero N3ydeHnsI W IPOBEACHUS PETPO-
¥ IIPOCTICKTUBHBIX MCCIICIOBAHUIA.
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Background. Cavernoma of cavernous sinus is a fairly rare benign neoplasm, accounting for less than 3 % of all neoplasms
in this area. Due to the rarity of this pathology, a standardized protocol for diagnosis or treatment has not been deve-
loped. Surgical and radiosurgical methods are used for treatment.

Aim. Analysis of the results of treatment of patients with cavernous sinus cavernomas operated at the N.N. Burdenko
National Medical Research Center of Neurosurgery from 2000 to 2022 using endoscopic transnasal access.

Materials and methods. We present our own experience in the treatment of 9 patients who underwent transnasal endo-
scopic removal of cavernous sinus cavernoma.

Results. A total of about 300 cases of treatment of patients with cavernous sinus cavernomas have been described
in the literature, and endoscopic removal has been described in only 12 cases.

As a result, subtotal removal was achieved in 7 cases. In 2 cases, the removal was partial. The postoperative period
proceeded in all patients without peculiarities and without complications.

Conclusion. Endoscopic transnasal access allows partial or subtotal removal of the formation without risk of injury
to cranial nerves and with minimal soft tissue injury, which has a positive effect on the postoperative period of patients.
In combination with radiosurgical methods, it is possible to achieve satisfactory treatment results.

Keywords: cavernous sinus cavernoma, endoscopic transnasal access, radiosurgical treatment, endoscopic removal
of cavernous sinus cavernoma
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BACKGROUND

Cavernoma of cavernous sinus is a rare benign neo-
plasm comprising <3 % of all neoplasms of this area [1, 2].
Clinical symptoms arise when the lesion grows and mass
effect develops. Neurological manifestations include dip-
lopia, ptosis, exophthalmos, decreased visual acuity, loss
of visual field, endocrinopathy, trigeminal neuralgia. Pre-
operative diagnosis of the disease, determination of ade-
quate access and subsequently planned volume of resection
remain important problems. Radiological signs character-
istic of cavernous sinus cavernomas are hypo-/hyperintense
signal in T1-weighted images and hyperintense signal
in T2-weighted images, as well as pronounced homo- or
heterogenous accumulation of the contrast agent “outside
in” evaluated using dynamic magnetic resonance sequences
[3]. However, preoperative diagnosis is complicated, and
planned volume of surgery can change intraoperatively.

Due to the rareness of this pathology, absence of suffi-
cient experience in treatment, anatomically hard to access

location, currently there is no universally accepted treat-
ment tactics for cavernous sinus cavernomas.

The literature describes the following types of treat-
ment: microsurgical resection (including extradural access-
es), embolization, stereotactic radiosurgery (gamma knife
and radiotherapy fractionation), and combinations of these
methods [1, 3—8]. Open intervention does not always results
in total resection of cavernoma and is associated with high
risk of massive intraoperative hemorrhage and development
of sustained postoperative neurological deficit [5, 9, 10].

Currently, the most common treatment method is com-
bination of biopsy/partial resection using pterional/orbito-
zygomatic or transnasal/transspehnoidal approaches with
subsequent radiation [5, 7, 11, 12].

Aim of the study is to analyze the results of treatment
of patients with cavernous sinus cavernomas who underwent
surgery at the N.N. Burdenko National Medical Research
Center of Neurosurgery between 2000 and 2022 using en-
doscopic transnasal access.


https://creativecommons.org/licenses/by/4.0/

MATERIALS AND METHODS

At the N.N. Burdenko National Medical Research
Center of Neurosurgery between 2000 and 2022, 9 patients
(7 men and 2 women) with cavernous sinus cavernomas and
preoperative suspicions of various tumors of this location were
operated on using endoscopic transnasal access (Table 1).
Mean age of the patients was 47 years (minimum 29, max-
imum 60 years). In every case, cavernoma was located either
in the right or in the left cavernous sinus. The most common
clinical manifestation was diplopia due to involvement of the
cranial nerve I1I — 8 cases. In 3 cases, tunnel vision was ob-
served, in 1 case — decreased visual acuity, in 2 cases patients
suffered headaches, in 1 case no symptoms were present.

All patients underwent hormone blood tests before sur-
gery and 7 and 30 days after (prolactin, thyrotropin-releas-
ing, luteinizing and follicle-stimulating hormones, free
thyroxine (T4), cortisol, testosterone, estradiol, insulin-like
growth factor 1 (somatomedin C) were measured).

RESULTS

All patients underwent endoscopic transnasal surgery.
After accessing the sphenoid sinus, the sella turcica and the
frontal wall of the cavernous sinus were trepanned. In all
cases, the neoplasm consisted of dense cord-like tissue re-
sembling stromal component of meningiomas. Resection
was performed using various curettes, forceps. However,
considering location in the cavernous sinus, dense structure
and attachment to the internal carotid artery, dissection
from the internal carotid artery was extremely dangerous
due to risk of its injury. As a result, in 7 cases subtotal resec-
tion was achieved, in 2 cases resection was partial. Post-
operative period was uneventful and without complications
in all patients.

In 2 patients, double vision decreased; in 1 patient,
obvious improvements were observed after half a year (di-
plopia regressed and headaches stopped). All patients were
referred to radiosurgical treatment after surgery: 2 of 8 pa-
tients completed it successfully, and at the time of follow-up
their symptoms regressed fully. With 6 of 8 patients contact
was lost, but 5 of them underwent radiation according
to medical records.

In 44 % cases (in 4 patients), there were no endocrine
abnormalities prior to surgery. In other cases, pituitary ab-
normalities remained the same after surgical treatment (see
Table 1). Diabetes insipidus was absent in all observations
both before and after surgical intervention. Patients with
pituitary hormone deficiency were prescribed hormonal
replacement therapy.

Clinical case. Patient S. was admitted into the N.N. Bur-
denko National Medical Research Center of Neurosurgery
with complaints of double vision when looking sideways. Oph-
thalmologist observed paresis of the abducens nerve on the
right. Magnetic resonance imaging showed lesion of the sella
turcica with growth into the right cavernous sinus which was
considered endo-supra-laterosellar tumor of the pituitary
gland (Fig. 1).
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During endoscopic transnasal surgery the smaller part
of the tumor was resected. The part closely attached to the
internal carotid artery was left intact. In the postoperative
period, neurological status did not show any dynamics. No
complications were observed.

Histological examination showed fragments consisting
of complexes of vascular cavities with various levels of blood
filling separated by connective tissue partitions (Fig. 2).

Control computed tomography showed no complications
(Fig. 3). The patient was discharged in satisfactory condition
and referred for radiosurgical treatment.

DISCUSSION

Diagnosis of cavernous sinus cavernomas is rare (below
3 % of all cases of neoplasms of the cavernous sinus) which
can lead to incorrect preoperative diagnosis [1, 6, 10].
Clinical picture is nonspecific and identical to manifesta-
tions of any expansive process in this location [2, 9, 10,
13—15]. In our case series (as well as in literature), the most
common cause of seeking medical help was diplopia caused
by involvement of the abducens and/or oculomotor nerve.
We did not suspect cavernoma in any of the cases. Preope-
rative diagnoses were meningioma or pituitary adenoma.
According to literature data, in about 70 % of cases [1, 10]
correct diagnosis can be established prior to surgery using
such characteristic signs as hypo-/hyperintense signal
in T1-weighted images and hyperintense signal in T2-weigh-
ted images, marked hyperintense FLAIR signal, as well as
irregular accumulation of the contrast agent [3, 14, 16, 17].
More precise diagnosis is achieved through angiography
(computed tomography or cerebral angiography) [2, 3, 18].
In most cases, filling of the cavities of the cavernous mal-
formation with the contrast agent, increased perfusion co-
efficient, blood flow sources can be detected. Differential
diagnosis is performed with meningioma, pituitary adeno-
ma, chordoma, neurinoma [2, 19—22].

In differential diagnosis, in our and other authors’ ex-
perience, the main pathology of the chiasm and sellar re-
gion which can be confused with cavernoma per radiologi-
cal characteristics is meningioma [1, 20]. L. Burroni et al.
reported on the effectiveness of scintigraphy with *™Tc-la-
beled red blood cells (*™Tc RBC scintigraphy) [23] which
shows typical for cavernomas discrepancy between perfu-
sion blood pool and red blood cell accumulation in cavern-
ous sinus lesion. This method has 100 % sensitivity and
88.9 % specificity for cavernoma diagnosis. Therefore,
this technique allows to eliminate meningioma diagnosis
and refer patients directly to radiosurgical treatment. If
this examination is unavailable and the specialists do not
have sufficient experience, erroneous diagnoses are in-
evitable.

Due to the rareness of this pathology, there is no uni-
versally accepted approach to treatment of such patients
(Table 2). Due to high effectiveness of radiosurgical treat-
ment, the optimal tactics are diagnosis per radiological
data and radiosurgical treatment.
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Fig. 1. Magnetic resonance imaging of patient S. prior to surgery. In TI-weighted images, the lesion has homogeneous isointense signal. In T2-weighted
and FLAIR images, the signal is hyperintense and also homogeneous. Contrast agent accumulation is inhomogeneous

Fig. 2. Histological slide. Hematoxylin and eosin staining, <400 (a), x300 (b). Microscopic examination shows fragments represented by a complex of vascular
cavities with varying blood content; the cavities have endothelial lining, are separated by connective tissue partitions
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Fig. 3. Computed tomography of patient S. immediately after surgery. Partial resection of the lesion

For morphological confirmation of the diagnosis
in cases of ambiguous radiological data, biopsy or caverno-
ma resection are required. Open and endoscopic interven-
tions are used. Intraoperatively, the vascular nature of the
tumor becomes obvious, and due to density of the neoplasm
and close attachment to the surrounding structures inter-
vention is limited to partial or subtotal resection [5, 9, 10].
It should be noted that according to literature data, in tran-
scranial accesses total resection of the lesion is more com-
mon than in endoscopic transnasal approach (see Table 2).
Among transcranial accesses, the most common are fronto-
temporal or orbitozygomatic accesses with extradural or
intradural approaches. Considering the direction of trans-
cranial accesses from the lateral parts of the cavernous sinus
to the medial, there is a risk of worsening neurological
symptoms. Additionally, many authors note pronounced
hemorrhage during cavernoma resection which can desta-
bilize patient»s condition, lead to their stay at the intensive
care unit and subsequently increased risks of postoperative
complications.

We have found 12 cases of using endoscopic transnasal
access for treatment of patients with this pathology [5, 8,
11—-13, 19—21]. Obvious advantages of transnasal surgery
are lower injury rate and ability to obtain histological ma-
terial without passing cranial nerves during approach to the
lesion. In endoscopic transnasal access, hemorrhage from
cavernous angioma can be managed with modern hemo-
static materials and, in our opinion, it does not limit the use
of this approach. Radical resection during endoscopic
transnasal approach is not described in the literature, and
in our case series we also could not achieve it in any of the

cases. However, frequency of radical resection is also low
in open surgery, and the necessity of radiosurgical treatment
in all cases of nonradical resection levels out this advantage
of open surgery [2, 11].

For radiosurgical treatment, symptom regression is ob-
served after a minimum of 3 months in 2/3 of patients.
Deterioration of neurological status during radiation was
not described in any of the articles despite theoretical risk
of hemorrhage. However, long-term complications in the
form of ocular nerve neuritis, demyelination processes,
hemorrhage into the cavernoma were reported [4, 22, 24].

CONCLUSION

A number of articles as well as our own case series were
analyzed, and we found that transcranial approach more
frequently leads to radical resection of the lesion but con-
sidering injury rates of this surgery and the necessity of ra-
diation treatment in most cases, the choice of transcranial
access is not always justified. In cases of incomplete resec-
tion of the lesion, all patients with cavernous sinus caverno-
mas should be referred for radiosurgical treatment which
in cases of correct preoperative diagnosis and low chance
of radical resection allows to leave out surgical stage. In cases
of erroneous preoperative diagnosis and surgical treatment,
the decision of resection radicalness should be made
in every case taking into account location and volume of the
cavernoma, intraoperative hemorrhage, relation to critical-
ly important structures. Endoscopic transnasal access allows
to perform partial or subtotal resection without the risk
of injuring the cranial nerves and with minimal injury of the
soft tissues which positively affects postoperative period.
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Aim. To evaluate short- and long-term effectiveness of low-flow bypass between superficial temporal artery and M4
segment of middle cerebral artery (lLow-flow STA-MCA bypass) in patients with symptomatic occlusion of the internal
carotid artery (ICA).

Materials and methods. Between 2016 and 2019 at the Department of Neurosurgery of the N.V. Sklifosovsky Research
Institute of Emergency Medicine, 54 patients who underwent low-flow STA-MCA bypass formation at the side of symp-
tomatic ICA occlusion between 2013 and 2015 were examined. Symptomatic ICA occlusion was more common in men than
in women (7:1 ratio). Patient age varied between 48 and 73 years (mean age was 62 years).

During low-flow STA-MCA bypass formation surgery for symptomatic ICA occlusion, intraoperative flowmetry was used
in 52 (96 %) patients, in 2 (4 %) patients this diagnostic method was impossible to perform due to technical difficulties.
The main examination methods in the long term after cerebral revascularization were evaluation of neurological status
dynamics per the National Institute of Health Stroke Scale (NIHSS); modified Rankin scale; Rivermead mobility index;
computed tomography angiography of the extra-intracranial arteries; ultrasound (US) examination of the STA-MCA
bypass for evaluation of linear and volumetric blood flow velocities; single-photon emission computed tomography.
The type and size of trephination were evaluated, and operative time was taken into account.

The patients were divided into 3 groups: group 1 included patients with follow-up period of 1-2 years after cerebral
revascularization, group 2-3—-4 years, group 3-5-6 years. All results were compared to preoperative, early, and long-term
measurements.

Results. In the long-term postoperative period between 1 and 6 years after cerebral revascularization, 54 patients were
examined. Computed tomography angiography and US showed functioning STA-MCA bypass in 53 (98 %) patients.
According to single-photon emission computed tomography of the brain, regional cerebral blood flow in the long-term
postoperative period varied between 28 and 40 mL/100 g/min, median regional cerebral blood flow in the long-term
postoperative period was 38 mL/100 g/min. Intraoperative flowmetry was performed in 52 (96 %) patients, median
was 15.5 mL/min. US showed that linear blood flow velocity in the STA-MCA bypass varied between 20 and 95 cm/s,
median was 49 cm/s. Volumetric blood flow varied between 30 and 85 mL/min with median of 75 mL/min. Resection
trephination was performed in 36 (67 %) patients, mean size of trephination hole was 3 cm®. In the study, operative
time was measured: mean value was 212 min; no significant correlation between operative time and trephination size
was observed.

Improved neurological status was observed in all study groups. Per the NIHSS, in group 1 (1-2 years) improvement was
observed in 59 % of patients, in group 2 (3—4 years) in 48 %, in group 3 (5-6 years) in 47 %. Per the modified
Rankin scale, in group 1 improvement was observed in 36.4 % of patients, in group 2 —in 48 %, in group 3 —in 42.9 %.
Per the Rivermead mobility index, in group 1 improvement was observed in 63.3 % patients, in group 2 — in 56 %;
in group 3 —in 57.1 %. The best outcomes were observed in group 1 (63.3 %).

Conclusion. Instrumental diagnostic methods and evaluation of neurological status showed positive dynamics both
in the postoperative period and in long-term period between 1 and 6 years after low-flow STA-MCA bypass formation.
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In the long term, repeat abnormalities of cerebral blood flow of ischemic type and repeat transient ischemic attacks
were not observed. Correct selection of patients in the preoperative period and comprehensive treatment including drug
therapy in the postoperative and long-term periods allow to prevent repeat ischemic cerebrovascular disease and there-

fore improve patients’ quality of life.

Keywords: occlusion of the internal carotid artery, cerebral revascularization, extra-intracranial bypass, low-flow STA-

MCA bypass, long-term postoperative period

For citation: Kudryashova T.A., Lukyanchikov V.A., Senko I.V. et al. Long-term outcomes after formation of a low-flow
STA-MCA bypass for treatment of symptomatic occlusion of the internal carotid artery. Neyrokhirurgiya = Russian Jour-
nal of Neurosurgery 2024;26(1):41-53. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2024-26-1-41-53

BACKGROUND

According to the World Health Organization data,
acute ischemic cerebrovascular disease (AICD) is the 2nd
leading cause of death. Per 2017 data, incidence of ischem-
ic stroke is approximately 300 cases per 100,000 people per
year [1, 2].

Currently, AICD is one of the most severe diseases
and is the leading cause of disability not only in elderly
people but in people of working age [1, 3]. In many coun-
tries, morbidity and mortality due to ischemic stroke have
been rising [3]. AICD comprises 70—85 % of all strokes
(ratio between ischemic and hemorrhagic strokes is 5:1) [1,
2]. The main risk factors of ischemic cerebrovascular events
are elderly age, arterial hypertension, hypercholesterolemia,
atherosclerosis of the cerebral and brachiocephalic arteries,
heart disease, diabetes mellitus, obesity, and smoking. Cur-
rently, treatment of patients with AICD involves conserva-
tive and surgical approaches [4, 5].

The most significant causes of AICD are stenosis
and occlusion of the brachiocephalic arteries, and occlusion
of the internal carotid artery (ICA) is seen in 5—10 % of all
abnormalities of the brachiocephalic arteries [6, 7]. Currently,
one of surgical methods of prevention of repeat cerebrovascu-
lar events in patients with symptomatic ICA occlusion is for-
mation of microsurgical extra-intracranial bypass [3, 5, 6].

During extra-intracranial bypass formation surgery,
a low low-flow bypass is usually created between the super-
ficial temporal artery (STA) and the cortical branch of the
middle cerebral artery (MCA) (low-flow STA-MCA bypass).
This surgery is performed in many neurosurgical centers
across the world, but its effectiveness is still under debate,
especially in the long-term. Thus, in some studies, the lar-
gest of which were EC—IC Bypass Trial (1985) and Carotid
Occlusion Surgery Study (2010), effectiveness of surgical
treatment for ischemic stroke prevention was not confirmed
[7—9]. Regardless of contradictory study results, this surgery
is performed all over the world in the absence of another
more effective alternative.

Aim. to evaluate short- and long-term effectiveness
of low-flow STA-MCA bypass in patients with symptomat-
ic ICA occlusion.

MATERIALS AND METHODS
Between 2016 and 2019, at the Department of Neuro-
surgery of the N.V. Sklifosovsky Research Institute of Emer-

gency Medicine, 54 (100 %) patients who underwent low-flow
STA-MCA bypass formation at the side of symptomatic
ICA occlusion between 2013 and 2015 were hospitalized
and examined (Fig. 1). Symptomatic ICA occlusion was
more common in men than in women (ratio 7:1). Patient
age varied between 48 and 73 years, mean age was 62 years.

During statistical analysis, the patients were divided
into 3 groups depending on follow-up period: 1% group in-
cluded patients with follow-up of 1-2 years, 2" group —
3—4 years, 3" group — 5—6 years (see Table).

Distribution of the patients included in the study depending on the follow-up
duration in the long-term postoperative period

Duration of follow-up after surgery,

years " %
1 14 26
2 8 15
3 11 20
4 14 26
5 2 4
6 5 9
Total 54 100

Instrumental examination methods in the long-term
postoperative period included computed tomography (CT)
angiography of the extra-intracranial arteries; single-pho-
ton emission computed tomography (SPECT) of the brain;
ultrasound (US) examination of the low-flow STA-MCA
bypass evaluating linear and volumetric blood flow; intra-
operative flowmetry; the type and size of trephination, as
well as operative time, were also taken into account. All
results of examinations were compared to earlier data.

In the long-term postoperative period, neurological
status of the patients was evaluated using the modified
Rankin scale, National Institutes of Health Stroke Scale
(NIHSS), Rivermead mobility index. The results were com-
pared to preoperative, early, and long-term measurements.

RESULTS

After formation of low-flow STA-MCA bypass, in
52 (96 %)patients intraoperative flowmetry was performed.
According to our data, intraoperative flowmetry allows
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Fig. 1. Distribution of the patients hospitalized in the long-term postoperative
period per sex and age (n = 54)

Number of patients, %

10 20 30 40 50 60 70 80 90
Volumetric blood flow, ml/min

-10 0 100 110

Fig. 2. Distribution of the patients depending on the characteristics of intra-
operative flowmetry (volumetric blood flow) during low-flow STA-MCA bypass
formation. Here and on Fig. 3—5, 8—10: low-flow STA-MCA bypass — low-
flow bypass between superficial temporal artery and M4 segment of middle
cerebral artery

to predict the thrombosis at the stage of bypass formation
and to measure blood flow through the bypass . Volumetric
blood flow (VBF) through the bypass varied between 3 and
95 mL/min (Fig. 2). Median flowmetry value was 15.5 mL/min
[3,9].

In the long-term postoperative period, in 1 (2 %) pa-
tient thrombosis of the low-flow STA-MCA bypass was
diagnosed; intraoperative flowmetry measurement in this
patient was 3 mL/min. Based on this, we propose that low
intraoperative flowmetry values (<5 mL/min) can indicate
high probability of thrombosis of the low-flow STA-MCA
bypass in the future.

Operative time was analyzed: minimal operative time
was 135 min, maximal was 390 min, median was 212 min
(Fig. 3). It should be noted that the longest surgeries were
performed in 2013. In time, mastering of the equipment
and improvement of the surgeons’ manual skills allowed
to significantly decrease operative time.

Number of patients, %

250 300 350 400
Time of operation, min

150 200 450

Fig. 3. Distribution of the patients depending on operative time of low-flow
STA-MCA bypass formation

Fig. 4. Resection trephination of the skull. 3D spiral computed tomography
angiography of low-flow STA-MCA bypass on the right: a functioning bypass
between the right superficial temporal artery and M4 segment of the middle
cerebral artery is visualized (arrow)

&

'
N

. Ny

Fig. 5. Osteoplastic trephination of the skull. 3D spiral computed tomography
angiography of low-flow STA-MCA bypass on the left: a functioning bypass
between the left superficial temporal artery and M4 segment of the middle
cerebral artery is visualized (arrow)



During low-flow STA-MCA bypass formation, resec-
tion and osteoplastic trephination of the skull were per-
formed (Fig. 4, 5). In 36 (67 %) patients, trephination size
was <3 cm in diameter. Minimal trephination size was
1.5 cm, maximal was 5 cm, median was 3 cm.

During the study, no significant correlation between
operative time and trephination size was found.

The patients’ clinical picture was compared to the rele-
vant measurements in the preoperative, early postoperative,
and long-term periods. Notably, none of the operated pa-
tients with functioning low-flow STA-MCA bypass (in any
of the observation groups) had repeat ischemic events.
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Statistically significant dynamics per the NIHSS
compared to the early postoperative period were observed
in all observation groups (p <0.001). The best neurolo-
gical status outcomes were observed in the 1% observation
group: in 59 % of patients (Fig. 6, a). Statistically signi-
ficant dynamics compared to the preoperative and early
postoperative period per the modified Rankin scale were
observed in all groups. The best outcomes were found
in the 2" group: in 48 % of patients (p <0.002) (Fig. 6, b).
Additionally, statistically significant dynamics in the
Rivermead mobility index compared to the perioperative,
early postoperative period, and long-term periods were
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Fig. 6. Dynamics of the patients’ neurological status in different observation groups (1—2 years, 3—4 tears, 5—6 years since surgery): a — National Institute
of Health Stroke Scale (NIHSS); b — modified Rankin scale; ¢ — Rivermead mobility index
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Fig. 7. Correlation between patient’s age and dynamics of neurological status
per the modified Rankin scale in the early postoperative period

observed in all groups (p <0.001). The best scores were found
in the 1st observation group: in 63.3 % of patients (Fig. 6, ¢).

The study showed statistically significant correlation
between patient age and neurological status dynamics per
the modified Rankin scale in the early postoperative period
(» =0.003, R = 0.4) (Fig. 7): the younger the patient, the
more favorable clinical effect was achieved.

Therefore, according to the obtained data, it is appro-
priate to observe patients for 2 years after cerebral revascu-
larization because in cases of functioning anastomosis we
did not observe negative neurological dynamics, repeat is-
chemic events, and ischemic strokes in the long-term.

In the early postoperative period (on day 3—4 after ce-
rebral revascularization), CT angiography was performed
in 54 (100 %) patients: anastomosis was functioning in all
patients (100 %). In the long-term postoperative period
between 1 and 6 years post-surgery, CT angiography
showed functioning bypass in 53 (98 %) patients (Fig. 8),
in 1 (2 %) patient the thrombosis of low-flow STA-MCA
bypass was diagnosed (Fig. 9).

Ultrasound was performed in 54 (100 %) patients in the
early postoperative period: bypass was functioning in all

Fig. 8. 3D spiral computed tomography angiography: a — low-flow STA-MCA bypass on the right in patient S. 2 years after surgery: a functioning bypass
between the right superficial temporal artery and M4 segment of the middle cerebral artery is visualized (arrow); b — low-flow STA-MCA bypass on the left
in patient B. 4 years after surgery: a functioning bypass between the left superficial temporal artery and M4 segment of the middle cerebral artery is visualized
(arrow); ¢ — low-flow STA-MCA bypass on the right in patient N. 6 years after surgery: a functioning bypass between the right superficial temporal artery
and M4 segment of the middle cerebral artery is visualized (arrow)
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Puc. 9. 3D spiral computed tomography angiography of patient T.: a — functioning low-flow STA-MCA bypass in the early postoperative period;
b — nonfunctioning low-flow STA- MCA bypass on the right 4 years after surgery: thrombosis of the left superficial temporal artery is visualized (arrow)

Fig. 10. Ultrasound in the long-term postoperative period: functioning low-
flow STA-MCA bypass (arrow)

patients. In the long-term, microsurgical bypass was func-
tioning in 53 (98 %) patients (Fig. 10).
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In the early postoperative period (on day 3—4 after low-
flow STA-MCA bypass formation), linear blood flow varied
between 25 and 96 cm/s (median 59 cm/s), in the long-
term postoperative period it varied between 20 and 95 cm/s
(median 49 cm/s) (Fig. 11, a).

VBF in the early postoperative period (on day 3—4) per
US of the bypass varied between 25 and 75 mL/min (medi-
an 60 mL/min), in the long-term postoperative period it
varied between 30 and 85 mL/min (median 75 mL/min)
(Fig. 11, b).

Therefore, according to the obtained data, in the long-
term postoperative period linear blood flow through the
bypass decreases while VBF increases. From our point
of view, when the bypass works properly it develops with
time and increases in diameter.

90
O Median

[1 25 %-75 %
I Min-max

80

70

60

50

40

Volumetric blood flow, mL/min

30 Lor?g_—term

Early

20
Postoperative period

Fig. 11. Linear blood flow (a) and volumetric blood flow (b) per ultrasound measurement after low-flow STA-MCA bypass formation in the early

and long-term postoperative periods
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Fig. 12. Detected correlations between neurological status evaluation and volumetric blood flow per ultrasound measurement in the early postoperative period:
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Fig. 13. Detected correlations between neurological status evaluation and volumetric blood flow per ultrasound measurement in the long-term postoperative
period: a — between the modified Rankin scale score and volumetric blood flow (Rs =0.59, p <0.003); b — between Rivermead mobility index and volumetric

blood flow (Rs = 0.726; p <0.001)

Additionally, we found statistically significant positive
correlations between the modified Rankin scale score,
Rivermead mobility index and VBF per US in the early
postoperative period (Fig. 12). Notably, higher VBF in the
early postoperative period correlated with better neurolog-
ical outcome. Statistically significant correlations between
the Rivermead mobility index, modified Rankin scale score
and VBF in the long-term postoperative period were also
observed (Fig. 13).

Higher volumetric blood flow velocity through the by-
pass was accompanied by better clinical picture in the ope-
rated patients.

All patients (n = 54, 100 %) at first hospitalization un-
derwent SPECT of the brain with acetazolamide challenge
to evaluate cerebrovascular reserve in the postoperative

period. In all patients, insufficiency of cerebrovascular
reserve (perfusion increase <10 %) was observed. Statisti-
cally significant decrease in regional cerebral blood flow
(rCBF) per SPECT in the long-term compared to the
postoperative values was found in all observation groups
(p <0.001) (Fig. 14).

The lowest rCBF values were observed in the 2™ group
(3—4 years). We propose that rCBF decrease per SPECT
in the long-term postoperative period is caused by develop-
ment of collateral circulation and uniform blood flow dis-
tribution in the brain after low-flow STA-MCA bypass for-
mation. Although we observed decreased rCBF (to 35 mL/
100 g/min) compared to the early postoperative period
(to 38 mL/100 g/min), it still was higher than preoperative
blood flow (to 23 mL/100 g/min) (Fig. 15).
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Fig. 14. Distribution of regional cerebral blood flow per SPECT in the early and long-term postoperative period in different observation groups. Here and
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Fig. 15. Dynamics of regional cerebral blood flow (rCBF) per SPECT of the
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Absence of repeat cerebrovascular events in all obser-
vation groups indicates sufficient rCBE.

The study showed statistically significant correlations bet-
ween rCBF per SPECT, VBF per US, and Rivermead mobility
index in the early postoperative period (Fig. 16). Therefore, we
propose that higher VBF in the early postoperative period is
accompanied by higher rCBF and better clinical outcomes.
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In the long-term postoperative period, we also observed
significant statistical correlations between rCBF, VBF per
US, modified Rankin scale score, and Rivermead mobility
index (Fig. 17).

Analysis of the obtained results showed direct link be-
tween VBE, rCBF and clinical outcomes in the operated
patients in the long-term postoperative period.

DISCUSSION

We have analyzed the results of low-flow STA-MCA
bypass formation in 54 patients with symptomatic ICA oc-
clusion within 6 years after surgery. Earlier international
studies including studies on cerebral revascularization (in-
cluding the first randomized EC-1C Bypass Trial performed
by Dr. Henry Barnett [3, 5, 10—13]) did not show positive
results of ischemic stroke treatment using cerebral revascu-
larization. The aim of the above-mentioned trial was deter-
mination of the effectiveness of low-flow STA-MCA bypass
formation as a method for decreasing the risk of AICD
and post-stroke mortality. In the operated patient group,
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Fig. 16. Detected correlations between the analyzed characteristics in the early postoperative period: a — between regional cerebral blood flow (rCBF) per
SPECT of the brain and volumetric blood flow per ultrasound (Rs = 0.31; p <0.02); b — between rCBF per SPECT of the brain and Rivermead mobility index

(Rs = 0.42; p <0.001)

12024

Original report

163



12024

Original report

164

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

a
42 3.2
RasD. 484, pa0.000 £ 3.0 " ]
g ~ 3
= *& 2.8
© 2w
g c 538 2.6
S E PR
o B =3
Q 3 s 22
Eo L& 20f_ - o »
L3 g9 -
o € 2 Z 1.8
€ 5 £®
o3 £ o 16
[T~ s
c o 9 14
= Q T 9’
< g3 12
L e 2 b
8 -81.0 8 e 8 5 & & & 8 -5 58
= 0.8
24 b . . . 0.6 '
0 20 40 60 80 100 24 26 28 30 32 34 36 38 40 42
Volumetric blood flow in the long-term postoperative rCBF in the long-term postoperative period,
period, mL/min mL/100 g/min
c 14.6
£ 144
g 142
()] -
gy 140 A PP PR (0= [P ]
o S 13.8 1
ﬁ o 136 ]
2 134
T3 132 ;
<2 130 ' P
£% 128
S e 26
g8 12. '
- % 124 ]
g o 122 ]
g .
] 12.0 a0
= 118
24 26 28 30 32 34 36 38 40 42

rCBF in the long-term postoperative period, mL/100 g/min

Fig. 17. Detected correlations between the analyzed characteristics in the long-term postoperative period: a — between regional cerebral blood flow (rCBF)
in bypass per SPECT of the brain and volumetric blood flow by microsurgical anastomosis per ultrasound (Rs = 0.484; p <0.001); b — between rCBF per
SPECT of the brain and modified Rankin scale score (Rs = 0.466; p <0.001); ¢ — between rCBF per SPECT of the brain and Rivermead mobility index

(Rs = 0.65; p <0.001)

repeat strokes were more frequent and developed earlier
than in the group of patients receiving only conservative
treatment. The researchers concluded that low-flow
STA-MCA bypass is not an effective method of cerebral
ischemia prevention in patients with symptomatic ICA oc-
clusion [10—15]. However, it is important to note that in this
trial patients in more severe condition (per neurological sta-
tus) were selected for surgical treatment. Not all patients
underwent instrumental diagnosis of the cerebral vessels for
ICA occlusion confirmation and measurement of perfusion
of the brain in the preoperative period and after cerebral re-
vascularization.

Development of such modern diagnostic methods
as computed tomography, magnetic resonance (MR) im-
aging, MR angiography, CT angiography, CT and MR per-
fusion of the brain, positron emission tomography
and SPECT, allowed to identify patients with higher risk
of repeat ischemic stroke. In our study, all patients

underwent CT angiography of the brain and perfusion eval-
uation using SPECT before cerebral revascularization
and in the preoperative, early and long-term postoperative
periods after low-flow STA-MCA bypass formation.

In our study, CT angiography showed functioning by-
pass in the long-term postoperative period in 53 (98 %) pa-
tients. Dynamic study of low-flow STA-MCA bypass func-
tional characteristics showed that linear blood flow of
a functioning bypass decreases with time (on average from
59 to 48.5 cm/s), while VBF increases (on average from
60 to 75 mL/min). Low-flow STA-MCA bypass formation
isassociated with improved rCBF (on average from 23 to 35 mL/
100 g/min) which directly depends on VBF through the
bypass. Improved brain perfusion in the postoperative peri-
od is accompanied by better clinical outcomes.

In the Japanese EC-IC Bypass Trial [3, 5, 16] based on
brain perfusion study using SPECT, positive results of re-
vascularization of the brain in patients with symptomatic



ICA occlusion were also demonstrated. Repeat ischemic
cerebrovascular events were observed in only 5 % of patients
with low-flow STA-MCA bypass and in 14 % of patients
of the control group (conservative treatment).

The American Carotid Occlusion Surgery Study
(COSS) (2002—2010) did not confirm robust positive effect
after low-flow STA-MCA bypass formation in comparison
with patient group receiving conservative treatment [3, 5,
16, 17]. The number of repeat ischemic strokes in 2 years was
21 % in the operated group and 22.7 % in the non-operated
group. However, the researchers noted good perfusion resto-
ration at the bypass side in all operated patients.

During low-flow STA-MCA bypass formation bypass
is possible through a mini-access without the loss of time or
surgical quality. To predict the results of bypass functioning,
intraoperative use of flowmetry is advisable.

Russian Journal of Neurosurgery

served in the postoperative and long-term periods in pa-
tients with functioning bypass. In the long-term after cere-
bral revascularization, improved neurological status per the
NIHSS was observed in 59 % of patients in the 1% group
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In our study, no repeat cerebrovascular events were ob-

Original report

(1-2 years); per Rivermead mobility index in 63.3 % pa-
tients in the 1% group (1—2 years); per the modified Ran-
kin scale in 48 % of patients of the 2nd group (3—4 years).

CONCLUSION
Taking into account the results of our study, we propose

that low-flow STA-MCA bypass is an effective method
of AICD prevention and improves neurological status of pa-
tients with symptomatic ICA occlusion. Therefore, we can
recommend this surgery for improving patients» quality
of life in the long-term after the disease.
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Background. Stereotactic operations on the ventral-intermediate nucleus of the thalamus (Vim) and the posterior
subthalamic area (PSA) are used for the surgical treatment of tremor. Since these structures are invisible in standard
magnetic resonance imaging (MRI) regimes, indirect stereotactic guidance is mainly used during operations. MRI
tractography allows taking into account the individual variability of the target structures for tremor, visualizing the
target directly, but this technique has not yet entered the routine practice of preparing operations.

Aim. The aim of the work is to study the variability of the position of the dentato-rubro-thalamic tract (DRT), determined
according to MRI tractography data, in relation to the main reference points for indirect stereotactic guidance, as well
as to the visible landmarks on MRI in FGATIR mode, to assess the validity of the currently used methods of preparing
operations in patients with tremor.

Materials and methods. Probabilistic MRI tractography of DRT based on the HARDY protocol was performed in 34 pa-
tients. Additionally, 3D T1 tomograms were obtained with axial slices with an isotropic voxel size equal to 1 mm, as well
as FLAIR sagittal slices with a thickness of 1.12 and a pitch of 0.56 mm. Eleven patients additionally underwent a series
of MRI sections according to the FGATIR program with a thickness of 1 mm, without an intersectional gap.

Results. A significant variability of the DRT position has been established both in the coordinate system of the ante-
rior and posterior commissures, and in relation to standard targets for indirect stereotactic guidance. In addition,
a visible interhemispheric asymmetry of the position of the tracts was revealed. The smallest degree of deviation from
the tract was noted for the trajectories of deep brain stimulation electrodes implanted in the caudal zona incerta (cZI)
at the level of the maximum diameter of the red nuclei. A high degree of correspondence between the tract and the
target zone of prelemniscal radiations (Raprl) was also established on tomograms in the FGATIR mode.

Conclusions. The standard target points for the indirect targeting of Vim targets and the cerebello-thalamic tract in
PSA give a deviation of more than 2 mm from DRT in almost half of patients. During the use of cZI as a standard target
for indirect guidance in the treatment of tremor, the DRT is located at the zone of stereotactic impact at the level
of the 2M or 3" contact of the electrode in 76.5 % of cases. FGATIR mode allows visualizing the structure of Raprl, with
stereotactic guidance on which the effect on the DRT can be achieved in 86.4 % of cases.

Keywords: stereotactic guidance, surgical treatment of tremor, magnetic resonance tractography, dentato-rubro-tha-
lamic tract, deep brain stimulation, Vim-thalamotomy, cerebellothalamic tractotomy

For citation: Kholyavin A.I., Peskov V.A., Berger A.0. The individual variability of the dentato-rubro-thalamic tract in
the planning of stereotactic operations in patients with tremor. Neyrokhirurgiya = Russian Journal of Neurosurgery
2024;26(1):54—64. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2024-26-1-54-64

BACKGROUND

Stereotactic functional interventions (deep brain stimu-
lation (DBS) and stereotactic destructions) on the ventral
intermediate nucleus (Vim) of the thalamus and in the pos-
terior subthalamic area (PSA) are effective treatment meth-
ods for tremor [1, 2]. Notably, good results were demonstrat-
ed not only in patients with Parkinson’s disease and essential
tremor, but for other types of tremor (posttraumatic, dysto-
nic, Holmes tremor, in multiple sclerosis, etc.) [3]. However,

the target structures are indistinguishable in standard pre-
operative magnetic resonance imaging (MRI) sequences, and
in most cases stereotactic atlases are used for indirect guid-
ance during surgery. As reference points for indirect guidance
the anterior and posterior commissures, 3" ventricle, internal
capsule as well as intracerebral structures distinguishable in
MRI — red and subthalamic nuclei are used [4, 5].

Due to individual variability of brain structure, indi-
rect stereotactic guidance is always supplemented by

12024

Original report

167


https://creativecommons.org/licenses/by/4.0/

12024

Original report

168

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

intraoperative neurophysiological techniques (microelec-
trode recording, electrostimulation, test heating or cooling
at the target points) with correction of stereotactic instru-
ment position in patient’s brain after test actions. Repeat
introduction of the instrument into the brain can increase
injury rate and risk of complications.

According to current knowledge, pathophysiology of tre-
mor is caused by pathological synchronization of impulses
from neurons organized into the cerebello-thalamo-cortical
pathway [6]. Stereotactic intervention (destruction or sti-
mulation) in structures participating in the pathway’s func-
tioning leads to desynchronization of neural activity and
stops tremor. Multiple published articles show the possibil-
ity of using preoperative visualization of the dentato-rubro-
thalamic tract (DRT) through which pathological activity
of the cerebello-thalamo-cortical pathway is realized for
direct labeling of the above-noted stereotactic targets (Vim
and PSA). This serves as the rationale for using MRI tracto-
graphy for direct stereotactic guidance to the target struc-
tures and increased surgical accuracy with decreased injury
rate [4, 5, 7].

Routine use of tractography in planning of stereotactic
surgeries is hindered by significant increase in time and
complexity of preoperative preparation, high requirements
for equipment (MRI machines and working stations for
tract calculations) [5, 8], necessity of highly qualified spe-
cialists for tract construction, as well as insufficient deve-
lopment of the tractography method for stereotactic guid-
ance. On the other hand, new articles have been published
on the possibility of using some programs of structural MRI
as alternatives to tractography for direct stereotactic guid-
ance to the target structures for treatment of tremor [5, 9].

Aim of the study is to investigate variability of DRT
position using probabilistic MRI tractography data in rela-
tion to the main reference points for indirect stereotactic
guidance as well as to the structures visible in FGATIR
MRI for evaluation of currently used techniques of stereo-
tactic surgeries in patients with tremor.

MATERIALS AND METHODS

Data from 34 patients aged between 43 and 69 years
(mean age 59 years), including 19 men and 15 women, were
analyzed. All patients underwent MRI during preparation
for stereotactic intervention (in 31 patients due to Parkin-
son’s disease, in 3 due to cervical dystonia).

Philips Achieva 3.0T MRI system was used. For trac-
tography, diffusion tensor images per the HARDY protocol
were obtained with angular resolution 32, voxel size 1.75 x
1.75 x 1.75 mm, phase coding AP, b-factor 1000 s/mm?. In
planning of diffusion image sections in the axial direction,
incline of 20—40° backwards depending on the patient’s
anatomy was used to exclude the negative effect of artefacts
from the nasal airways. to prevent movement artifacts asso-
ciated with hard to control tremor or dyskinesia in patients,
images were obtained with neck immobilization using
a plastic Schanz collar. Additionally, T1-weighted anato-

mical images of the brain in axial sections were obtained
with voxel size 1 mm, as well as FLAIR sagittal sections
with 1.12 mm thickness and 0.56 mm pitch. Eleven patients
also underwent FGATIR MRI to obtain sagittal sections
with 1 mm thickness without intersectional gap.

Reconstruction of the tracts was performed using prob-
abilistic tractography as it allows to better reconstruct spa-
tial path of the white matter fibers [5] per the constrained
spherical deconvolution (CSD) protocol [10] for fiber ori-
entation distribution (FOD) evaluation. The SSST-CSD
(Single-tissue CSD) algorithm was applied. Cloud calcula-
tions were performed on the server of the N.P. Bekhtereva
Institute of the Human Brain with CPU AMD Ryzen
Threadripper 3970 with 32 central processor cores and base
frequency 3.7 Hz and software 3D-Slicer 4.10, MRtrix 3,
FSL 6.0, ANTS, ITKSNAP 3.6.0 [8]. Typical reconstruc-
tion trajectory based on a whole-brain tractogram in ac-
cordance with anatomical knowledge of fiber pathways was
the following: tracts exit from the contralateral dentate nu-
cleus of the cerebellum, medially pass next to the red nu-
cleus and end near the Vim of the thalamus [11]. Therefore,
intersecting DRT was constructed comprising the main
(2/3) part of the cerebello-thalamo-cortical pathway fibers
in contrast with the non-intersecting DRT traversing from
the dentate nucleus of the cerebellum positioned ipsilateral-
ly to the thalamus and comprising 1/3 of the fibers [12].

Hereafter spatial matching of the probabilistic tractog-
raphy data to the coordinate system of the anterior and
posterior commissures of the patient’s brain constructed
using 3D scanning of T1-weighted images was performed.
Analysis of the tract locations in relation to the stereotac-
tic coordinate system and patient’s cerebral structures was
performed using the Medtronic StealthStation S7 station
(USA) and Cranial software where three-plane recon-
struction of all images, image alignment in built-in stereo-
tactic planning software and subprogram StealthMerge
and measurement of the coordinates in the coordinate
system of the anterior and posterior commissures were
performed. In total, positions of 68 DRTs were analyzed
(in the right and left hemispheres of 34 patients included
in the study).

RESULTS

Position of the DRT geometric center (“axis”) and its
variability relative to the stereotactic targets were evaluated
at 3 anatomical levels:

1) “zero” horizontal level of the stereotactic coordinate
system at the level of the anterior and posterior com-
missures where localization of the stereotactic target
Vim was performed [1, 3, 5];

2) horizontal level 2 mm lower than the anterior and po-
sterior commissures where stereotactic planning for
cerebellothalamic tractotomy in the subthalamic zone
was performed [11];

3) horizontal section at the level of maximum red nuclei
diameter where stereotactic localization of the caudal
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Table 1. Coordinates of the center of the dentato-rubro-thalamic tract on magnetic resonance imaging slices in the coordinate system of the anterior

and posterior commissures, mean = SD, mm

Coordinates of tracts in both

Horizontal level hemispheres
X Y V4
“Zero” 141+£25 —56=+1.7 0

2 mm below the level

of commissures 11.2+1.8 —6.7£1.6

-2
The level of the maxi-
mum diameter

of the red nuclei

78+£24 81=X15

13.8£2.6 -5.7+1.8 0

10.9+2.1 —=6.7+ 1.6

—50+06 80+13 —7.8%£1.6-50%£0.6 7.6%x3.2

Coordinates of the tracts of the left
hemisphere

Coordinates of the tracts
of the right hemisphere

X Y V/ X Y zZ
143+£24 -55£14 0

-2 114£19 —6.6%1.5 -2

—84+13-50x0.6

Table 2. Distances of the dentato-rubro-thalamic (DRT) centers from the wall of 3 ventricle and the posterior commissure of the brain at the “zero”
horizontal level, and also distances of the DRT centers from the 3 ventricle at a horizontal level 2 mm below the plane of the anterior and posterior

commissures, mean * SD, mm

Tracts in both . Tracts of the right
Structure hemispheres Tracts of the left hemisphere hemisphere
Wall of the 3" ventricle at the “zero” level 109+1.9 11.0£2.2 10.8 +£2.2
Posterior commissure at the “zero” level 72x1.6 7.2x1.4 7.1x+1.8
‘Wall of the 3" ventricle at the level 2 mm 93415 94+ 14 91417

below the intercomissural line

zona incerta (cZI), one of the stereotactic targets in PSA

surgeries in patients with tremor, was performed [2].

Table 1 shows the results of measurement of the DRT
center coordinates at different horizontal levels in the co-
ordinate system of the anterior and posterior commissures.

As evident from the Tables 1, 2, at the “zero” horizon-
tal plane level, mean value of tract coordinates reasonably
approximates the Vim coordinate taken from the stereotac-
tic atlas (X = 14, Y = —5.5, Z = 0) (for all 3 coordinates the
differences are statistically insignificant, p >0.05). For the
position of the “standard” target point per the most com-
mon technique of indirect stereotactic localization of the
Vim nucleus — 11 mm outside the 3rd ventricle wall and 1/4
of the intercommissure distance (6—7 mm) anteriorly from
the posterior commissure — there are no statistically signif-
icant differences in relation to the distance from the 3rd
ventricle (p = 0.9527). However, there is a small but statis-
tically significant anterior offset of the tract from this point
by on average 0.7 mm (p = 0.00132). At the level 2 mm
below the anterior and posterior commissure plane, mean
values of DRT position were located outward and behind
the target point of the cerebellothalamic tract (CTT) rec-
ommended for cerebellothalamic tractotomy (8 mm later-
ally from the 3" ventricle wall and 5—6 mm behind the
middle of the intercommissure distance) [11], and this dif-
ference was statistically significant (p <0.0001 for both co-
ordinates).

Additionally, high variability in DRT position was ob-
served. Even in the same patient, position of the tract (com-
pared to the symmetrical point in the opposite hemisphere)
differed by 2.3 = 1.2 mm on average at the level of “zero”

horizontal plane, by 2.1 = 1.1 mm at the level 2 mm below
it, and by 1.6 £ 1.1 mm at the level of maximal size of the
red nuclei. At the same time, there was no significant dif-
ference in the position of the left and right tracts for all
coordinates at all levels (p >0.05).

Evaluation of clinical significance of tract variability
was performed based on the level of offset of its center from
the “standard” target points. Significant for stereotactic
surgery was deviation of the tract center by more than 2 mm
from the target point as this difference between the target
point and real electrode position is considered threshold for
deciding on the necessity of correcting electrode position
during surgeries for implanting DBS systems [13]. The dis-
tance between individual electrodes in the BenGun system
for intraoperative microelectrode recording is also 2 mm.
Additionally, the resulting error of the majority of stereo-
tactic frames (including instrumental error, tomography
error, intraoperative brain shift, etc.) is also within this val-
ue [14].

Analysis of individual position of 68 DRTs in patients
at the «zero» level showed that in case of Vim guidance
using an atlas, only in 28 (41.7 %) cases the tracts were
located within 2 mm radius from the target point (Fig. 1, a)
(target point at the horizontal section is not located at the
center of a circle with 2 mm radius but a little behind con-
sidering the fact that stereotactic trajectory from the frontal
approach has a slope of 55—70° relative to the anterior and
posterior commissure plane [15]). Using the recommended
“standard” target point Vim calculated in relation to the 3rd
ventricle wall and posterior commissure, tracts were located
within 2 mm from it in 35 (51.5 %) cases (Fig. 1, b).
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Fig. 1. Variability of the dentato-rubro-thalamic (DRT) location at the “zero” horizontal level, expressed in stereotactic coordinate system (a) and in relation
to stereotactic landmarks — the wall of the 3/ ventricle and the posterior commissure (b). Coordinates of the standard ventral-intermediate nucleus (Vim) target
point: X=14, Y=-5.5, Z=0(a); X — 11 mm laterally to the wall of the 3 ventricle, Y = 1/4 of the distance between the anterior and posterior commissures
anteriorly from the posterior commissure, Z = 0 (b). Variability of the location of the DRT on a horizontal level 2 mm below the plane of the anterior and
posterior commissures, relative to the wall of the 3" ventricle and the middle of the intercomissural line (c). Coordinates of the target point of cerebellothalamic
tract (CTT) for cerebellothalamic tractotomy according to M.N. Gallay (indicated in red): X — 8 mm laterally to the wall of the 3 ventricle, Y — 5.5 mm
posteriorly from the middle of the intercomissural line, Z = —2. Coordinates of the corrected target point (green): X — 9.3 mm laterally to the wall of the
3 ventricle, Y — 6.7 mm posteriorly from the middle of the intercomissural line, Z=—2

At the level 2 mm below the commissures using the
“standard” CTT target for cerebellothalamic tractotomy,
tract centers were located within 2 mm from the target point
in 24 (35.3 %) cases. However, if at this level the “standard”

DRT coordinates, see Table 1), then the number of tracts
located within 2 mm area from the target point increases
to 42 (61.8 %) (Fig. 1, ¢).

At level of maximal red nuclei diameter, the distance

170

target is moved into the target point located 9.3 mm later-
ally from the 3" ventricle wall and 6.7 mm anteriorly from
the intercommissure distance (in accordance with the mean

from the cZI target to the DRT center was 3.7 = 1.0 mm,
and almost in all patients it was outside 2 mm area around
the target point. The cZI position on the horizontal MRI



section at this level was determined using the Blomstedt
method as a point at the border of 1/3 and 2/3 transversal
interval connecting the posterior part of the subthalamic
nucleus and the external part of the red nucleus at its maxi-
mal diameter [2, 16]. Additionally, evaluation of the dis-
tance from the tract to the trajectory of DBS electrode in-
troduction into the cZI target modeled taking into account
common principles (burr hole within 1.5 cm from the coro-
nal suture, entry point is located on the gyrus ridge, trajec-
tory should not transect the lateral ventricles and cerebral
sulci) was performed [2, 7, 15]. It was determined that at the
level of “zero” horizontal plane, the distance from the DRT
center to the electrode is 2.5 & 1.4 mm on average, on the level
2 mm below the “zero” horizontal plane it is 1.8 = 1.1 mm.
The minimal distance to DRT for all trajectories at all levels
is 1.6 £ 1.0 mm. Among 68 trajectories, only in 18 cases the
minimal distance to the tract was above 2 mm, while in
52 (76.5 %) cases it was within this value (Fig. 2) which
explains high effectiveness of the target described in litera-
ture.

Additionally, in 11 patients who underwent FGATIR
MRI, coordinates of the center of the wing-shaped hypoin-
tense signal located laterally relative to the upper part of the
red nucleus in its middle zone were determined. According
to some authors [9, 17], this area corresponds to prelemnis-
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cal radiations (Raprl) in the PSA structure, including DRT
fibers, and is also a stereotactic target in surgical treatment
of tremor [18]. Coordinates of the DRT center at the level
corresponding to the level of the center of hypointense sig-
nal zone (between 0 and 2.8 mm below the plane of the
anterior and posterior commissures) were also determined.
Difference between these points in patients was statistically
insignificant (p >0.05 for all coordinates) and insignificant
in value (1.3 £ 1.1 mm). Nineteen (86.4 %) of 22 tracts
of the right and left hemispheres in this patient group were
located within 2 mm from the center of the hypointense
zone (Fig. 3). Blend—Altman plots and standard deviations
for the targets are presented in Fig. 4.

DISCUSSION

Among all stereotactic targets, structures of the thala-
mus and subthalamic zone are practically the only targets
which are hard to visualize using MRI and are subject to
indirect stereotactic guidance. However, there are quite a
lot of studies searching for MRI programs allowing to locate
these targets directly. In contrast to T1- and T2-weighted
images, the use of sequences weighted by proton density
allows to accurately locate the lateral border of the thalamus
(including Vim nuclei) and prevent unwanted introduction
of an instrument into the internal capsule. However, the

Fig. 2. FLAIR magnetic resonance imaging with the superposition of the probabilistic magnetic resonance tractography of dentato-rubro-thalamic tract (DRT).

Screenshot from the Medtronic StealthStation S7 navigation station. Simulation of the trajectory of the deep brain stimulation electrode inserted into the caudal

zona incerta (c¢ZI) target point. At a distance of 2—5 mm from the target point, the electrode is closely attached to the DRT in most patients
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Axial plane

Coronal plane

Fig. 3. Magnetic resonance imaging (MRI) of the brain in FGATIR mode, the window of the Cranial Medtronic StealthStation S7 program: structural MRI
(a, b) and the superimposition of dentato-rubro-thalamic tract (DRT) MRI tractography on structural MRI (c, d); MRI reconstruction in the axial plane (a, c)
and in the coronal (b, d). The hypointensive zone laterally to the upper parts of the red nucleus corresponds to the passage of the DRT. The crosshair corresponds
to the center of the hypointensive Zone

borders between thalamic nuclei are not visible in tomo-
graphy images despite histological examinations confirming
morphological differences between them [19]. Supposedly,
in contrast to, for example, the globus pallidus, individual
thalamic nuclei are not separated by white matter plates [9].
Other sequences (SWI, STIR, T2-weighted images using
high-field MRI, etc. [5, 9]) were also proposed, but they did
not achieve widespread use. Presumably, these techniques
are too complicated and there is insufficient number of stu-
dies proving their clinical advantage compared to standard
technique of indirect Vim localization [5].

Due to studies demonstrating the role of cerebello-
thalamo-cortical pathway in pathophysiology of tremor,
currently the main concept states that the effect of stereo-
tactic treatment of tremor is achieved through direct inter-
action with the DRT at the Vim or PSA level [5, 6, 20].
Therefore, visualization of this tract should underlie stereo-
tactic guidance to the target in patients with tremor. In re-
cent years, the role of MRI tractography in surgery prepa-
ration in this patient group is being actively investigated
[4—8, 15, 20—25]. Many articles consider deterministic and
probabilistic tractography. Some authors claim that proba-
bilistic tractography is more accurate compared to deter-

ministic as the latter considers only one direction of diffu-
sion for every voxel which can lead to errors during
reconstruction of intersecting, branching or neighboring
tracts [5, 13]. At the same time, probabilistic tractography
based on more complex algorithms requires long calcula-
tions (12—32 h compared to 11—18 min for deterministic
tractography) and is more sensitive to motion artifacts [5,
13]. We used additional immobilization and calculations
based on cloud technologies which allowed to perform
quicker and more accurate reconstruction of tract pathways.

Previously it was shown that the effect of DBS on trem-
or directly depends on the distance between the active con-
tact of the electrode and DTR [5, 7, 21]. However, tech-
niques of stereotactic planning using tractography did not
enter wide practice due to the above-mentioned reasons.
Therefore, the problem of tract variability in relation to
commonly used stereotactic targets is important. In this
study, we did not investigate the effectiveness of DRT sur-
gery; we only aimed to evaluate the significance of its indi-
vidual variability. Only some articles state the stable position
of DRT relative to the Vim standard target point [20, 22].
The majority of authors point to wide variability of tracts
relative to both the target taken from the atlas and standard
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Fig. 4. Blend—Altman plots: comparison of the position of the stereotactic coordinates of the dentato-rubro-thalamic tract (DRT) with the most commonly used
target for indirect localization ventral intermediate nucleus (Vim) (11 mm lateral to 3¢ ventricle, 1/4 of the distance between anterior and posterior commissure
anterior to the posterior one) (a, b), and the target point calculated from the center of maximum hypointensity signal in the subthalamic region (Raprl) on
FGATIR magnetic resonance images (c, d). The variability indices for the target point Raprl are significantly lower

target point calculated relative to the 3" ventricle and pos-
terior commissure. The reason for this, for example, can be
more lateral location of the thalamic structures in cases
of 3" ventricle expansion. However, this is not observed in
atrophy of the thalamus when ventricular expansion hap-
pens “ex vacuo”. Additionally, in increased distance be-
tween the anterior and posterior commissure, the border
between the ventral caudal thalamic nucleus and Vim can
move posteriorly and not anteriorly [15]. F. Ferreira et al.
note the interhemispheric asymmetry of the tracts, and in
the left hemisphere the tracts are reliably located posterior-
ly and laterally reflecting function asymmetry of the hemi-
spheres in healthy individuals [13]. In our study we also
observed asymmetry of the tracts in all patients, but dis-
placement vector was not unidirectional. Supposedly,
F Ferreira et al. studied healthy subjects while in our study
we used images from patients with neurodegenerative dis-
eases which better reflects experience of preparation for
stereotactic surgeries.

Results of our study, as well as others, show high varia-
bility of DRT position in relation to the standard targets
of preparation for stereotactic surgeries in patients with
tremor. Considering that the possibility of using MRI trac-
tography (especially probabilistic) in preparation for stere-
otactic surgeries remains debatable, the search for new MRI

programs for direct target visualization is very important. In
this context, FGATIR mode might be promising as it allows
to visualize the Raprl structure, one of the links in the cer-
ebello-thalamo-cortical pathway through which patholog-
ical tremor system is realized and which is also used for
treatment of tremor by some authors along with the Vim
and cZI targets [18, 25]. Apart from DRT, Raprl also in-
cludes fibers connecting the orbitofrontal cortex, mesen-
cephalon, globus pallidus, subthalamic nucleus, brainstem
structures, and reticular formation [18, 24].

Hypointense MRI signal in the Raprl zone in the pos-
terior subthalamic area laterally from the red nucleus can
be caused by merging of intersecting and non-intersecting
DRTs which leads to local increase of myelinization in this
zone [24]. Our study confirms the high degree of corre-
spondence between this directly visualized in MRI structure
and presence of DRT on this level. Therefore, this MRI
sequence can be useful in planning stereotactic surgeries to
treat tremor. However, further research evaluating the clini-
cal effect of interventions based on this technique of stereo-
tactic guidance is needed.

CONCLUSIONS
Probabilistic MRI tractography data show that the use
of standard techniques of indirect stereotactic guidance to
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the Vim and CTT structures during DRT surgeries can be
achieved in no more than 61.8 % of cases.

Among the techniques of indirect stereotactic guidance
in patients with tremor, the highest DRT involvement can
be achieved using the Blomstedt technique with introduc-
tion of DBS electrodes in the caudal zona incerta. If the
electrode is introduced into the standard cZI target point,
DRT will be located in the intervention zone proximally

at a distance of 2—5 mm (which corresponds to the 2" or
3 electrode contact) in 76.5 % of cases.

FGATIR MRI allows to visualize the Raprl structure locat-
ed in the posterior subthalamic area at the depth between 0 and
2.8 mm below the intercommissure plane. Stereotactic guidance
to this target allows to manipulate DRT in 86.4 % of cases.
Further research on the role of this MRI sequence in prepara-
tion of stereotactic surgeries in patients with tremor is needed.
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COVID-19-associated osteomyelitis is a purulo-necrotic complication of past coronaviral infection. The majority
of described cases of this complication are caused by Mucorales fungi. Mucormycosis is a severe complication
of COVID-19 associated with high mortality rate. Most commonly it affects maxillary sinuses, facial bones, and orbits.
Due to quick progression of the disease, it is important to remember the association between COVID-19 infection and
purulo-necrotic lesions of the skull that can be complicated by brain involvement.

The article presents a very rare observation of COVID-19-associated osteomyelitis affecting the squamous part of the
frontal bone complicated by formation of bilateral symmetrical subgaleal abscesses in the projection of the frontal
eminences.

Keywords: COVID-19-associated osteomyelitis, complication of coronaviral infection, mucormycosis, purulo-necrotic
complication, skull lesions, abscess
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BACKGROUND

COVID-19-associated osteomyelitis is a purulo-necro-
tic complication of acute viral respiratory infection caused
by the SARS-CoV-2 virus. Since the beginning of the
COVID-19 pandemic, many reports on development of pu-
rulo-necrotic complications during or after coronaviral
infection were published. Cases affecting both the bones
of the body and limbs and the face were described. The
majority of cases of COVID-19-associated osteomyelitis
in international literature were caused by Mucorales fungi
[1]. Consequetively, the disease is traditionally called
COVID-19-associated mucormycosis (CAM). The impor-
tance and interdisciplinarity of the problem are confirmed
by the fact that this COVID-19 complication is encountered
by doctors of various specialties — otorhinolaryngologists,
maxillofacial surgeons, dentists, neurosurgeons — in all
countries of the world. According to the Leading Interna-
tional Fungal Infection (LIFE) database, prior to the pan-
demic yearly worldwide mucormycosis morbidity was ap-
proximately 5,000 cases. Among patients with COVID-19,
CAM incidence is 7 per 1,000 patients, and incidence of all
fungal infections is 12 cases per 1,000 people. Additionally,
there is a statistically significant difference between Euro-
pean and Asian countries: 7 cases in Europe versus 15 cases

in Asian countries per 1,000 patients [2]. The most detailed
information on the CAM problem comes from India where
almost 30,000 cases of the disease were reported [3—10].
In this article, we present a very rare observation of
COVID-19-associated osteomyelitis affecting the squamous
part of the frontal bone with formation of bilateral symmet-
rical subgaleal abscesses in the projection of the frontal
eminences.

CLINICAL CASE

Patient Ya., 62 years, was admitted to the Neurosurgical
Division of the Clinic for Nervous Diseases named after
A. Ya. Kozhevnikov at the 1. M. Sechenov First Moscow State
Medical University in May of 2022. During admission, the
patient complained of headaches and presence of painful
soft-tissue subcutaneous lumps on the forehead in the projec-
tion of the frontal eminences on both sides.

According to the patient and his medical records: on
25.11.2021 he had acute ischemic cerebrovascular accident
in the area of the pons Varolii on the left with development
of right-sided hemiparesis and dysarthria. He was hospitalized
to a neurological hospital where he subsequently was infected
with COVID- 19. During COVID- 19 treatment, he was admin-
istered corticosteroids and humidified oxygen insufflation.

From practice
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During hospitalization he noticed soreness in the frontal area
and rhinorrhea. On 20.01.2022, swelling and deformation
of the soft tissues on the forehead on the right acutely appeared
but 3 days later these changes dissipated. On 13.02.2022,
swelling of the forehead soft tissues on the right developed
again, and 5 days later it appeared on the left. Gradually,
in the area of the swelling 2 subcutaneous lumps of irregular
round shape with dense elastic consistency formed. Antibacte-
rial therapy was prescribed (amoxiclav 2000 mg/day) during
which the size of the lumps decreased a little.

On 11.04.2022, the patient underwent magnetic resonance
imaging (MRI) of the brain and skull; on 13.04.2022, com-
puted tomography (Fig. 1). Imaging showed multiple foci
of frontal bone destruction (osteomyelitis ?), bilateral abscess-
es in the soft tissues of the forehead in the projection of the
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frontal eminences. MRI showed signs of frontal sinusitis.
Moreover, prior to COVID- 19 infection, the patient did not
note any signs of chronic inflammation of the paranasal sinus-
es. Due to the signs of osteomyelitis, the patient was hospital-
ized to the neurosurgical division for surgical treatment.

At admission, neurological status of the patient showed
bilateral spastic hemiparesis, 4 points. Tendon reflexes were
activated on the right side with expansion of reflexogenic
zones, additionally, on the right side, pathological Babinski,
Oppenheim and lower Rossolimo»s reflexes were induced.
These changes considering the patient»s medical history were
interpreted as consequences of acute cerebrovascular disease.

Blood and spinal fluid tests did not show signs of inflam-
mation. No signs of disseminated lesions in the rest of the
skeleton were found.

Fig. 1. Computed tomography with 3D reconstruction of the skull (a, c) and magnetic resonance imaging (b, d) prior to surgery: a, c — computed tomography
images with 3D reconstruction clearly show multiple destruction and perforation lesions in the frontal bone; b, d — T2-weighted images in the axial plane show

multiple abscesses of the soft tissues (b) and signs of frontal sinusitis (d)
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On 04.05.2022 surgery was performed: resection trephi-
nation of the skull in the frontal area, resection of subgaleal
abscesses of the soft tissues in the projection of the frontal
eminences, resection of the frontal bone changed by osteomy-
elitis and epidural abscess of the frontal area, sanitation of the
frontal sinuses. The surgery was performed through biauricu-
lar access. The frontal bone was removed with wide resection
of the upper walls of the frontal sinuses. Purulent depositions
on the surface of the dura mater were removed. No signs of du-
ra mater perforation and intradural advancement of the in-
flammatory process were observed. After resection of the

.
i

=

frontal sinus mucosa, their tamponade was performed using
autologous transplant of subcutaneous fatty tissue which was
immobilized using biological glue (Fig. 2).

Until the results of bacteriologic examination, empirical
antibacterial and antifungal therapy was prescribed. Due
to negative result of bacteriologic examination for aerobic,
anaerobic bacteria and fungi, the therapy was stopped on day
8§ after surgery.

The postoperative period was uncomplicated. Fever, liquid
and blood accumulation in the surgical area were not ob-
served, the patient was mobilized on day 1 after surgery. The

e L L T T T

Fig. 2. Intraoperative photos: a — abscesses of the soft tissues above the surface of the frontal eminences; b — damaged squamous part of the frontal bone;

¢ — internal surface of the frontal bone after its resection
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sutures were removed on 14" postoperative day. Examination
of the nasal cavity showed intact mucosa before and after
surgery. The patient was discharged from the hospital for dy-
namic observation and future decision on reconstruction of the
bone defect.

DISCUSSION

Currently, two main elements of pathogenesis of
purulo-necrotic lesions of the maxillary sinuses during
COVID-19 infection are being considered. The first one is
abnormal microcirculation in the bone vessels and mucosa
of the sinuses leading to formation of areas of osteomalacia
and necrosis serving as a substrate for colonization by con-
ditionally pathogenic flora. Abnormal microcirculation is
caused by angiopathic effects of SARS-CoV-2 including ab-
normalities of the hemostasis system, development of intra-
vascular clotting and macrothrombi in bone vessels and mu-
cosa of the paranasal sinuses, oral and nasal cavities [1, 11, 12].

The second most important element of CAM patho-
genesis is immunodeficiency in patients with COVID-19
infection which presumably underlies primarily fungal na-
ture of the infectious agent causing bone lesions. A connec-
tion between concomitant disorders promoting abnormal
microcirculation and local immune response (in the first
place, diabetes mellitus) and development of opportunistic
infection, mucormycoses in particular, was observed [13,
14]. Apart from the above stated, analysis of literature data
on CAM pathogenesis allows to identify several treatments
of COVID-19 which increase the risk of this complication
[8,9, 15]:

« glucocorticoid therapy;
* high-flow oxygen therapy;
* massive antibacterial therapy.

It is supposed that active nasal oxygen insufflation
with immunosuppression strengthened by glucocorticoids
and microthrombi in mucosal vessels promote invasion of a
pathologic agent into the mucosa and underlying bone tis-
sue with subsequent development of osteomyelitis lesions.

Clinical picture of CAM is not particularly specific and
usually depends on the location. Considering that the para-
nasal sinuses, facial bones and orbits are affected the most
frequently, typical clinical manifestations are:

« difficulty breathing through the nose;

« pathological discharge (rhinorrhea) from the nasal cavity;
* dryness in the nasal cavity;

* pains in the areas of the mouth, nose, and face.

Computed tomography of the skull and paranasal si-
nuses allows to detect edema and hypertrophy of the max-
illary sinus mucosa, bone destruction (osteomalacia) of the
alveolar processes and maxillary sinus walls, frontal sinus,
in severe cases — facial bones and frontal bone with forma-
tion of bony sequestrums [3, 16].

Computed tomography with bolus contrast allows
to detect impaired blood flow in the areas of osteonecrosis.

Magnetic resonance imaging (MRI) has lower diagnos-
tic value for detection of bone pathology, but it allows
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to evaluate the condition of maxillary sinus mucosa. Addi-
tionally, MRI allows to evaluate the condition of the orbits
and brain matter in cases of their involvement in purulo-ne-
crotic process [17].

CAM treatment includes surgical sanitation of the fo-
cus and subsequent drug therapy which is corrected in ac-
cordance with the results of bacteriologic and mycologic
assays. Currently, the standard treatment of invasive CAM
is amphotericin B in cases of identified fungal causative
agent. In other cases, standard postoperative antibiotic pre-
vention in combination with antifungal therapy (isavucona-
zole, posaconazole, fluconazole) is acceptable. Additional-
ly, correction of the concomitant pathology is necessary,
especially glycemia control in patients with diabetes melli-
tus [8, 11, 13]. In all cases of osteomyelitis in patients with
COVID-19, standard bacteriologic assay for acrobic and
anaerobic agents with determination of antibiotic sensitivity
and special mycologic examination with Sabouraud dextrose
chloramphenicol agar seeding, as well as direct and fluores-
cence microscopy of biological material are necessary [1].

Mucormycosis is a severe complication of COVID-19.
Overall mortality of sino-orbital mucormycosis without
brain involvement is 24 %, with brain involvement — 59 %.
Additionally, 46 % of survivors of these 2 groups experience
vision loss [1, 18]. Due to fast progression of the disease,
doctors of various specialties should keep in mind the con-
nection between COVID-19 infection and purulo-necrotic
infection of the skull which can be complicated by brain in-
volvement.

Fig. 3. Computed tomography. 3D image. Multiple lesions in the facial bones,
base of the skull and squamous part of the frontal bone. Illustration from the
article by S. Eswaran et al. [19]
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Currently, the literature describes in detail lesions in the
maxilla, nose, and orbit with secondary involvement of the
squamous part of the frontal bone (Fig. 3) [19]. Cases of ad-
vanced lesions in the squamous part of the frontal bone
without signs of involvement of the maxilla and orbit were
not yet described in literature which was available to us for
analysis. The presented observation is possibly the first such
detailed description in clinical practice.

CONCLUSION
One of the dangerous purulo-necrotic complications
of coronaviral infection is COVID-19-associated osteomye-

litis (or CAM) which is usually caused by Mucorales fungi.
This complication is encountered by doctors of various spe-
cialties: otorhinolaryngologists, maxillofacial surgeons,
dentists, neurosurgeons. Due to high mortality and fast
progression of the disease, the doctors should keep in mind
that necrotizing suppurative lesions of the skull can be com-
plicated by brain involvement. In all cases of osteomyelitis
in patients with COVID-19, bacteriologic examination for
aerobic and anaerobic agents with determination of antibio-
tic sensitivity is necessary. CAM treatment includes surgical
sanitation of the lesion and subsequent drug therapy as well
as correction of the concomitant pathology.
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