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ITYTb K BEPIIMHE

Ilepen MoMMM TTa3aMU BCTAeT TOJOTHBIM MaJTbUUK
BOCHHBIX JIET, KOTOPHIIf B 3BaKyalluM BMECTe ¢ OpaToM
IOpoii roTOBUT ypOKM B XOJIOMHOIM KOMHATE U XKICT MaMy
¢ paboTHI, YTOOBI XOTH HEMHOTO MOECTh M COTPETHCS.

A BOT yXe cTapiline KojJabHbIe roabl B Mockse. Bech
KJacc Bocxuiaercs, Kak Camra KoHoBajoB XoauT Ha py-
Kax, U ellle — OH OJWH M3 IePBBIX B yucoe.

Orelr — Bpay, MaTh — Bpad, ned — Bpad. I1o 210l Xe
crese momnen 1 Asekcaanp. Kak memanucra, ero mpuHM-
MaroT 0e3 3K3aMEeHOB Ha JIeueOHBII (hakyabTeT «IlepBoro
mena». M cienyst 3a OTLIOM — BbIIAIOLIMMCS HEBPOJIOTOM
Huxkonaem BacunbeBuuem KoHoBasoBbIM, AJleKCaHIp pe-
IIMJI TIOCBSITUTH cebst 3Toit mpodeccun. M, KoHEedHO,
craJ 06l HeBpoJioroM. Ho «ripeciioByTast ceMeiiCTBEHHOCTE»
B Te BpeMeHa He IT03BOJIIIIA aKaeMUKY, TupekTopy MHcTr-
TyTa HEBPOJIOTUM OCTaBUThL MpU cebe chiHa. B 1957 romy
AnexkcaHap ObU1 HampaBieH ajisi ooyyeHust B MHcTuTyT
Heipoxupypruu um. H.H. BypneHko, rae cioxunach CAib-
Hasi HeBpOJIOTIECKas IIKOJIA. 310eCh, OMHAKO, TIIABEHCTBO-
Bajia Helipoxupyprust. K Heil ¥ TOTSHYIMCh CUIbHBIC Ta-
JIAaHTJIVMBBIC PpYKU AJleKCcaHApa, XKeJIaBIIeTo Bce AeiaTh
1 JIOBOIMTH 0 3aBEPIICHMS CaMOMY, YeMY CIIOCOOCTBOBAIT
U €TO MOTy4Mit MHTeIIIeKT. OH CTal HEHPOXUPYProM — IIPH-
3BaHME Ha BCIO XXM3Hb U 0J1aro0 Tl 00JBHBIX 1 OTeuecTBa.

Anekcannp KoHoBajioB ObU1 CaMbIM MOJIOABIM U3 €T0-
pOoBcKol TIesiabl. HeBRICOKMIA, HO aTIIETUIECKH CIIOXKEH-
HBIN, TOPOIUCTHIN, KPACUBBIH, C yMHBIMH TJIa3aMM, CMO-
TPEBIIMMHU HA MAP CKBO3b TOJICTBIE OUYKH, OH BBIICIISIICS
Ha (GOHE yxXe IMPOSBUBIINX ceOsT TamaHTOB MHCTHTYTA
0CO00M IMBITMBOCTHIO M 3KaTHOCTBIO K 3HAHUSIM U YMEHH -
M. Y BceX XOTeJ YTO-TO IepeHSITb, HAYYUTHCSI TOMY,
B 4eM yXe IIpeyCITesd KOJIJICTH.

Ha Anexcannpe KoHoBanoBe CTOSIIO KIEMMO «HEBPO-
JIoTa», ¥ €TO I0JITO He BOCIIPMHNMAJIN BCephe3 KaK XUPYyp-
ra. Ho Hago 3Hath Anekcanapa Hukonaesuua. OH BbI-
KJTIOUIUT M3 XKU3HU BCE, KPOME CIIOPTA, IO M3HYPECHMUS
TPEHUPYS CBOU PYKU B aHATOMKE M OECKOHEYHO aCCUCTH -
pys, — yuauics. Yuuics y bopuca IpuropseBuua Eroposa,
y Anekcanapa MsanoBuua ApytioHoBa, y Cepress Huko-
nmaesnua Menoposa, y Denopa AHnpeeBnua CepOMHEHKO,

CJIOBO O HEMMPOXUPVPTE
AJIEKCAHJIPE KOHOBAJIOBE

A word on surgeon Aleksandr KONOVALOV

Camomy sonroonepupyiolemy Hemnpoxupypry B Mupe AnexkcaHgpy
Hukonaesnuy KoHosanosy — 90!

y Ddpanma Mcaakosuua 3n0THNKa, Y Dayapaa M3panne-
Buya Kannend...

OH 3HaJ, #a 4mo CTIOCOOEH, HO 3HAJI TAKXKE, UTO TaJTaHT
MOXKET PaCKPHBITCSI TOJIBKO Yepe3 TPY. TaaHT v TPy — 3TO
COoYeTaHME U CIIEJIaIo eTo CHavalla IIpU3HaBaeMbIM, TIOTOM
paBHBIM B «MOTy4ell Kyuke» — Pemnopos, CepOMHEHKO,
Tabu6oB, Bacun, ®uiaros, a co BpeMeHeM U IIEPBLIM Cpe-
1mm Heiipoxupypros OtedectBa. UTO 3HAUMT TIepBLIN? DTO
HE JTIOJDKHOCTD, HE MTOTH TOJI0OCOBAaHUS, a Pe3yJIbTaThl OIle-
palnii, KOTOphIE IO CJIOXHOCTH OTHOCSITCSI K BepIIMHAM
Helpoxupyprun. AekcaHap KoHoBajoB mx JOCTHT, CTaB
OIHUM U3 JINIECPOB MUPOBOI HEUPOXUPYPTUUL.

Kaxk-to B JInoHe B KpyIHEHIIIeM HENPOXUPYpruye-
ckoM rocrutaie OpaHImy S TIoIajl Ha OIepauio 110 1o~
BOIY OTPOMHO KpaHUO(GAPUHTHOMBI Y 4-JIETHETO MaJIhb-
yuka. OTBITHBIN HEHPOXUPYPT, MASICh C BBIIEIICHUEM
OITyXOJIH, B cepAliax cka3ai MHe: «Croma 0bI Bamrero Ko-
HOBaJIOBa». OTO M €CTh MUPOBOE TIPU3HAHHUE.

OOBIYHO cJIaBa M BJIACTh MEHSIOT YeJIOBeKa, a HEPEIKO
noptst. Ho xk Anekcannpy HukonaeBuuy 310 He OTHOCUTCSI.
Kakum 0BT, TAaKMM M OCTaJICSI — BEIMKUM TPYKCHUKOM,
WHTEJUTUTEHTHBIM, CKPOMHBIM, TOCTYITHBIM, 00SI3aTeIbHBIM
U TIopsinouHbIM. M, MOXeT ObITh, UMEHHO IIOTOMY OH, He Oy-
Y91 KapbePUCTOM, OBICTPO CIEIIAI IIOTPSICAIONIYIO Kaphepy,
craB B 42 roga qupeKTopoM MHCTUTYTAa HEMPOXUPYPIUH,
elIle IO 3TOTO — TJIaBHBIM PeIaKTOPOM XypHaya «Bormpocs!
HEeMpOXUPYPIU», a CITyCTsI HECKOJIBKO JieT KoHOoBaoBa n3-
Opaim mpezncenaTeneM Bcecolo3Horo ooImecTBa HEMPOXM-
pPyproB, BHlIe-TIpe3uaeHTOM EBpormeiicKoil accommanmu
HEeMpOXUPYPIIUIeCKIX OOIIIECTB, a B Hadaje XXI Beka — mpe-
3uaeHTOM Poccuiickoii accouraluyy HeMpOXupypros.

OH UPOHNYHO OTHOCHUTCSI K CBOMM MHOTOUMCIICHHBIM
HarpagaMm U peranusiM. ICKpeHHe paj cTaTycy IeayIIKu7:
Ha cBeT nosiBiiics Anekcannp Hukomaesnu KoHoBanoB-
munaninii. [To-TmpexxHeMy OCTaloTCs CaMbIMU BaXHBIMU
€XeTHEBHBIN TSTKEIBIN TPYIL B ONEPALIMOHHBIX M HAYIHBIC
HCCIIeIOBAaHUS.

CITACUTEJIBHOE BTOPKEHHME
CBoe Ti1aBHOE ITpeaHa3HaueHUe AekcaHap KoHo-
BaJIOB peain3yeT B ONEPAlMOHHOM, TIe TBOPUTCS



HeMpoxXupypruueckoe meiicTBo. Bxomnt B Hee cocpeno-
TOYEHHEBIH, C OTCTpaHEHHBIM B3IJIsTIOM. [1oaroToB/IEHHBIE
PYKU COTHYTHI B JIOKTSX M, KaXXeTCsI, BOSHECEHBI K HEOY.
AccHCTeHT BCKpBIBaeT yeperr. Mo3roBast 4acTh CIOXHET -
IIei OTepalliy XKIeT MacTepa — yIaJeHNe OITyX0Jeil CTBO-
na, I xemymodka, IMUIIKOBUAHOTO Tejla, 3pUTEIBHOTO
oyrpa, 0a3aJbHBIX MEHUHTHOM... Onepupyetr KoHoBanos
YETKO, METOIMYHO 1 JeTMKATHO; OIIepallMOHHBINA MIKPO-
CKOII IO3BOJISIET CIICIUTH 3a €T0 (PYIMTPAaHHO OTTOYCHHBI-
MM IBUKCHUSIMU U YIUTHCS MOJIONBIM HEUPOXHPYpPTaM.
Briciiee HanpsoKeHME TIEPEXOINT B BBICIIIEE YIOBIETBOPE-
HHUeE, KOIJa OIyXOoJib yOpaHa, a BCe MO3TOBbIe (DYHKIINU
yIAJI0Ch COXPAHUTb.

Ha »iidoputo Hetr Bpemenu. B nens KoHOBa0B BbI-
TIOJTHSIT 2—3 HeMpOXUPYypPTrudeCcKX BMeIIaTeIbCcTBa, Oepst
Ha ce0s1 camble TpyaHbie. Tpucrta, 4yTh OOjbIlIe, YyTh
MEHbIIIe OIlepaluii B IO/, a 3a 65 JIeT XUpypru4eckoi ae-
SITEIBHOCTH 00J1ee 17 THICSY BO3BPAIIEHHBIX, 32 PSIKIMU
HUCKITIOUCHUSIMHA, K XKU3HM JAeTelt 1 B3pochbiXx. EMy He 3a-
BUIOBAJIM, 32 HUM TSIHYJIMCh M TSTHYTCSI.

IlIxona A.H. KonoBanoBa — 111k0Jj1a TBOPYECKOIi COB-
PEMEHHO MUKPOHEUPOXUPYPTUH C UCTIOJIb30BAHUEM BhI-
COKOpa3pelranX CUCTEM OINEePallMOHHOTO BUICHMUS,
TOYHOM HAaBUTAIIMH, MHTPAOIICPAIITMOHHOTO (DM3MOJIOTH -
YEeCKOI0 MOHUTOPUHTA U TIPULIEIbHBIX LIAASILINX BO3AEH-
crBuii. IlIkona A.H. KoHoBajioBa — 3T0 KOMILIEKCHOE
n3ydeHne (PU3NOIIOTUHN 1 MAaTO(PU3NOIOTUN LIEHTPATbHOU
HEepBHOU CUCTEMEBI YeJI0BeKa Ha OCHOBE €IMHCTBEHHO 10~
IyCTUMOI BO3MOXXHOCTH, OTKPHIBAEMOM JICYCOHBIMU XM~
PYPTHYECKUMHU BMEIIATSILCTBAMY HA TOJIOBHOM M CIIMH-
HOM MO3Te.

Hexortopsie onepauuun Anexkcanapa Hukoiaesuua
yHUKaIBbHBL. EMy ynamock, HarmpuMep, B Xoae mouTtr 20-4a-
COBOI1 OITepallny YCIIEITHO Pa3ae/INTh CHaMCKUX OJTM3HE-
1I0B, CPOCIIMXCS TOJIOBAMM, TaK HA3bIBAEMbIX KPAHUOIIATOB.
D10 HAOIOACHE TIOKA3BIBAMIN TT0 TeJIeBUIeHIIO B EBporte
1 AMeprKe, 0 HeM IUCAIN Ta3eThl U HayIHBIC SKypPHAJIbL.
Kak u Benkue My3BpIKaHTBI, €CTh BEIMKHE HEHPOXUPYPIH,
TTOHSBIIINE CBOE PEMECIIO Ha YPOBEHb MCKyccTBa. K HUM
otHocuTcs A.H. KoHoBaoB. OauH U3 BeIylmux HEUPOXU-
pyproB CIIIA mpodeccop Maiiki AIyIio cKa3ajl 0 HEM:
«$] 61M3K0 3HAKOM C BBIIAIOIIMMCS HEMPOXUPYPIOM CO-
BpeMeHHOCTH TpodeccopoM AjtekcaHnpoM KoHOBaJIOBBIM.
To, 9ero oH JOCTUT B MUKPOXUPYPTUH OITyXOJICH TOJIOBHOTO
MO3Ta, HEITOCTIKIMO. KOHOBaJIOB HETTOBTOPHIM».

Anexcanap HukomaeBuy — My>keCTBEHHBII U Oy1aro-
POIHEBIN YeI0BEeK, HUKAKOI O3B, HUKAKOTO artomoa. OH
IMOJIOH COCTpamaHMs K OOJBbHBIM, OCOOEHHO K JICTSIM.
HMMeHHO T03TOMY, KaK 3TO HM IapaJoKCaIbHO, CTPEMHUT-
CsI OT HUX JUCTAaHIIMPOBATHCS, YTOOBI SMOLIMY HE MEIIIajIn
PEIICHUSIM M CIACUTEIBPHBIM ACHCTBUSIM BO BpeMsI oIlepa-
muii. KoMy-To OH KaXeTcsl XOJO0IHBIM; TIOPOM ITPOXOIUT
MHMMO, HIKOTO He 3aMedasi M He 3M0poBasiCh. B 310 Bpemst
OH TIPOCTO TIOTPYKEH B HEBeCeJble pPa3MbIILJICHUS.
«Y Kaxmoro Xupypra ecTb CBO€ KJIamOUIIle», — TOBOPUT
Anexcanap Hukonaesuy.
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OnHaXael MMO3THMM BEYECPOM MHE MOBEIOCH €XaTh
¢ KoHoBanoBbIM K HeMy IOMO# — 3a pykonuchlo I Toma
«PykoBonaCTBa MO 4YepernHO-MO3roBoil TpaBMe». KHury
HaJlo CPOYHO CIaBaTh B Il€YaThb, a 3aMOTAaHHbIN AJIeKCaHIp
HuxonaeBuy yxxe HECKOJIbKO THEH ee He Bo3Bpalaet. [o my-
TH, YCTaBILINIA, He 00eIaBILIMIA 1 IBHO CO00I1 HEIOBOJILHBI,
KoHoBa0B IuKTYeT B MAarHUTO(OH TTPOTOKOJIBI IBYX CETO/I-
HSILIHMX OTepaLrii;: HEBpMHOMA CJIyXOBOTO HEPBA — «COXpa-
HUTb pACIJIaCTAaHHbII HA OMYyXOJU PEe3KO MCTOHYEHHbIN
JINLIEBOI HEPB He YIAI0Ch»; KpaHMO(MApUHIOMA — «ITPH 10~
IIBITKE yOpaTh MeTprdUKAT TPaBMUPOBAH 3PHUTEIBHBIN
HepB»... Tak mpsiMo 1 AuKTyeT. KOHOBAOB ynpydeH, 115l He-
rO HET OIpaBIaHMs TPYAHOCTBIO ClTy4asi. A 3T0 ObLIM OTPOM-
Hbl€ 3aMylleHHbIE OMYXOJU: Y OOJbHON C HEBPUHOMOM
U 10 onepalivu ObL rpyOblii Iapes JMLIeBOro HepBa, a Majlb-
YUK C KpaHNO(paprMHTIOMOM cJIeTl Ha 00a r1a3a. S moHmmair
HEIOBOJILCTBO HEMPOXUpYpra cob60i, HUKTO €ro HE CyIuT Tak
CTPOTO, KaK OH caM ce0sl, Taxe €CIM HET HUKAKON BUHBI.

Anekcanap HukonaeBu4 UCKIIOUYNUTETbHO OTBETCTBE-
HEH 3a BCE, UTO OH JeJ1aeT, 0COOEHHO KakK Bpay. Bcriomu-
HaeTcs xapakTepHbiid 11 KoHoBanoBa snuzon. MioHb-
CKMM YTPOM MbI TOJKHBI ObLIM BMECTE JIETETh B AHIJIMIO
Ha VII konrpecc EBponeiickoii akaneMuu MyJbTUAUCLI-
IUIMHApHOM HelipoTpaBmarojoruu. Ainekcanap Hukoma-
€BUY MeuTasl oObIBaTh B 3TOM CTpaHe, Ilie B MOJIOIOCTU
MPOBEJT HECKOJIBKO YUEOHbBIX MECSILIEB, TAK XOTEIOCh BHOBb
nocetnTh Kemopumk n Okcdopa. Y Bopyr paHHUM yTpOM
B A€Hb OTJIETA 3BOHOK:

— U3BUHU, 51 HE CMOTY MOJIETETD.

— Kak ke TaK, BeIb TBEPIO TOTOBOPILIHCE!

— Buepa npoonepupoBai 60JbHOTO0, HOUbIO BbI3Ba-
JIM — KpOBOTEUEHUE, CAeNal PEBU3UIO0, yOpaa reMaToMy.
Teneps noykeH HabONOAATh, HE OyAET JIM peLaNBA.

— Ho 6onbHOI oA HaneXHbIM MMPUCMOTPOM, €CIIU
MOHAAO0UTCSI HEMPOXUPYPI, OH BCErga psiioM U Bce,
YTO HaJ0 M KaK HaJ0, CAEIAET.

— DT0 TaK, HO OOJLHOTO OTIEPUPOBAJ s, M 5 32 HETO
B OTBETE.

He noneten Anexcanap HukonaeBud. C 60JIBHBIM HU-
Yero He CIyYuI0Ch, u36aBieHHbI KOHOBaJIOBBIM OT MpPO-
TSKEHHOM OMyXOJIM OCHOBaHMSI yepena, oH ObL1 61arorno-
JIYYHO BBIITMCAH TOMOMA.

Xors Hau LleHTp orpoMHBIii, Bce ke MbI yacTo ¢ Ko-
HOBAJIOBBIM TIepecekaeMmcst. O0a IoOuM OexXaTh I10 JIECT-
HHIIe, CITycKasich ¢ 10-To araxka, rme peanumanus. O6a
TTOTHMAaeMCsl Ha OTHOM M TOM Xe JudTe — 51 1o 9-ro 3Ta-
Ka, TIe MOsI KIIMHUKA, OH — 10 12-T0, riie ero onepamoH-
Hble. Tam xayT KoHoBajsoBa Harpy3ku u Ieperpy3ku.
ITonHrMaeTcs B onepallMOHHYIO OJIMH Y€eJI0OBEK, a CITycKa-
ercs apyroi. Ilocne Tsokeneiein U3BHYpUTETbHOM MHO-
royacoBoii MO3roBoii xupypruu KoHoBanoB uaet-opener,
OTPEIIMBIIMCH U TOLIATHIBASICH OT YCTAJOCTH U HEBEPOSIT-
HOTO HAIIpsKeHUsI. 3aropesioe Imocje TOPHBIX JIBIK €Tro
qmio 3eeHeeT. [1aza omyxkmaioT. OT MeHS OTIIATHYJICS.
«He 6oiitech, 1 Bac Tep3aTh He Oymy» (M OTKJIaIBIBaIO
HYXXHOE M TPEOYIOIIEe eT0O «pe30IIOIIUMN» IEJIO)...
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Kaxk oH Bcerma u 3a Bce riepexuBaet! Korma Ha yTpeH-
HUX KOH(EpeHIINSIX MOKa3bIBalOT Ha KOMITBIOTEPHOM MJTH
MarHUTHO-PE30HAHCHOI TOMOTPaMMe «ITIOXYIO» OITyXOJIb,
KoHOBaJIOB COKpPYIIIEHHO TTOKAYMBaeT TOJIO0BOI 1 PyKOit
TepeOUT BOJIOCHI.

OH oOMH U3 TeX, KTO ITOCTOSTHHO HE TOJIbKO BHUMAET
IMpoucxoasmmeMy B MHCTUTYTe, HO 1 HEYCTaHHO pearupy-
eT Ha KaXIBIi IMarHo3, Ha IOKa3aHHUs K OIlepallui,
Ha TaKTUKY JieyeHUs1. Y| Hepelko KOHOBaJTOBCKUE 3aMeyva-
HUST BOBpEeMsI KOPPEKTHUPYIOT X0 COOBITHIA, a €CJIM CKa3aTh
SMOIIMOHAIBHO, — CYIbOY YeI0BeKa.

ITTABHOE ITPOM3BEJEHHWE KOHOBAJIOBA

Hexortopsie Xanmytorcs: «Ero HMKorma Heab3sl 3acTaTh
B KabuHeTe». A oH, pyKoBoast MHCTUTYTOM U3 orepaiu-
OHHOTro 0J10Ka, OMHOBPEMEHHO cracasi TaM O0JIbHOTO,
O6arogapss MMEHHO TaKOMY CTMJIIO COBEPILWJI IJIaBHbIN
MOJBUT CBOEH XXU3HU: C HEUEJOBEUECKUMU MYKaMu TO-
cTpom 14-3TaxXHBIN KOPITYC M OCHACTUJI €T0 COBPEMEH-
HbIM obopynoBaHueM. Ilo cymectBy, KoHoBaioB co3nan
HOBBbIIT MHCTUTYT HEHpOXUpPYprum, Tak HeOOXOIMMBbIH
st Poccuy M cOOTBETCTBYIOLIMIA TTO BCEM MapameTpam
MUpPOBBIM cTaHfapTaM. Hert, He 3psl Ha OTKPBITUH JIETOM
1999 roga 300-koeuHo¥ kIMHUKMU FOpuit MuxaitnoBuy
JlyxxkoB nmoxsanui Anekcanapa HukomnaeBnya Kkak ctpou-
TeJs.

A KoHOBaJIOB Ha 3TOM He YCIIOKOWJICS: 3a00TSICh O Oy-
nymeM MHcTUTyTa, OTKpbIBAET BIEPBbIE B CTpaHE KpyM-
Heummii B Bocrounoit EBpornie LlenTp Helipopaauooruu
¢ raMMa-HOXXOM U IMHEMHBIMU ycKopuTeasiMu. OH Tymaer
U O TIPOLIJIOM — CHOCOOCTBYET CO3MIAHUIO MYy3€sl UCTOPUU
MOCKOBCKOU HeWMpoxupypruu. JlymaeT u o ayuie ctpaua-
IOIMX — BoccTaHaBIUBaeT Xpam Carutenst Hukomas-
yynoTeopia. BBonurcs B CTpoii KopItyc MO3UTPOHHO-3MUC-
CUOHHOI ToMorpaduu. PacmupsieTcss onepaldoOHHbIN
0JI0K C MHTpaolepallMOHHBIMU HEeWpOBU3YyaJTIU3ALIUEN,
HaBUTauuei, MOHUTOpUHIoM, podotaMu. IlosBrsieTcs
COBpPEMEHHBIN YYSOHBIN LIEHTP...

JIMYHOCTDb

Anexcanap KoHoBasoB — MO#i CyadbOOHOCHBIN APYT.
Vxe 65 et mbl BMecte. Ha Moux rna3ax npousolies ero
B3s1eT. OTHAKO OT CBOMX JIpy3eil OH He oTopBajcs. Tpora-
TEJIbHO 3a00T/IMB, HO M TpeboBaTeIeH, HUKAKNUX MO0JIa-
XKeK, cKopee HarpoTuB. M1 ¢ Carireit 613K, TeM He Me-
Hee Ha paboTe Bcerma coOIogacM JUCTAHIINIO, 3eCh MBI
TOJIBKO Ha «BbI» 1 Mo MMeHn-0TIecTBY. KOHOBaNIOB, MT-
HOpMPYsS aHOHUMKU CHU3Y U YKa3aHMS CBEPXY, «IIPOOIIT»
U1t MeHsI MOCKBY, HO He KaK JUIsl IpYyTa, a KaK 151 HaIeX-
HOTO MOMOIITHNKA, COpaTHUKA 110 S-JieTHe# Bcecoro3Hoi
HayYHO-TEXHUYIECKOI IIporpaMMe 110 TpaBMe TOJIOBHOTO
u cnuaHoro mosra (C. 09). M s mpemaHHO CIIyXKy Iely,
cTapasiCh OTIpaBIaTh MoBepHe npyra. MHorma MHe KaxkeTcs],
YTO OH MHOI TOBOJICH, ¥ 3TO OYEHb OKPBUISICT.

...INlocne Ts2Kenoil KpOBaBOIi MOJIOCTHON omepanuu,
ellle He BBIMIS IMOJHOCTBIO M3 HapKo3a, I OTKPHLUT IIa3a

u yBugen B manare Camry KoHosanosa. B ero razax 6sutn
BCTPEBOXKEHHOCTD U APYyKeCKoe yaacThe: «JIeHsI, MbI ¢ TO-
0011 e1ie TopadboTaeM», — 1 MIOJAPWIT U3SIIITHYIO 3aITUCHYIO
KHIDKEUKY ¢ KapaHmamukoM. [1porao3 Caim, K C4acThIo,
ompasaancsi. Bor yxe 27 jer Kak s BHOBb B CTPOIO.
A CKOJIbKO HaImMcaHoO — 1 BMecTe ¢ Carreit, u 6e3 Hero!

C KoHOBaJIOBBIM g 00be301JT MHOTHE Topona Poccun,
OMDKHUE M JallbHUe cTpaHbl: mporpaMma C. 09, TuieHyMBl
MpoOJIeMHON KOMMCCHH, I00WIeH COPAaTHUKOB, KOH(De-
peHnuu, cbe3npl. s Camm mmpexie BCero 1ej1o, Ho KOor-
JIa OCTAIOTCSI CBOOOMHBIC Yachl — KPYyXEHHUE 10 YIIUIIaM,
My3eH, Tipupona. Mbl 00a ¢ HUM ITOABEPKEHBI TUITHO3Y
COJTHIIA.

A momHIO0, Kak B ampenie B EpeBaHe TipssMo ¢ 3acema-
HUS MBI MYQJIMCh K MaTeHagapaHy U Ha €ro CTYIICHSIX
TpesICh Ha COJTHBIIIKE 1 JII00oBammch Apaparom. Caiia
pasmescs 1o Tosica, OOHAXXUB CBOM aTJICTUICCKUIA TOPC,
s YCHYJ B MUIKaKe W Mpu rajctyke. Korma oaHymmch,
YBUIEIN, YTO HAC CHUMAIOT KMHOKamepoii. PasroBopu-
JICH ¢ pexuccepoM — yueHnKoM Cepres [TapamkaHoBa.
OH pelT HaMy WUTIOCTPUPOBAThH (hpaHIy3CKOE U3TaHTE
0 coBpeMeHHOM EpeBaHe — yX oU4eHBb KOJOpHUTHAS I1apa
Ha (poHEe CKYJIBIITYPHI CO3MATENST apMSIHCKOM MICEMEHHO-
cti Mecporna Mamtona u MareHagapaHa.

Camra TyT ke BbIIAJ CBOM 3KCPOMT: «Cecodus s om
cuacmos host, Ceeoous s 6e3ymuo pad: Co muoro psoom Jux-
mepman U makace psadom Apapam».

A emy TyT Ke oTBeTUN: «Mamernadapan u Konoseanos,
Mamenaoapan u Jluxmepman, U Apapam, u Epesean Ceedym
C ymMa NOMoMKO8 2ann06».

Ha cirenytommit meHb, TaKKe MeUTast 1103aropaTh, MBI
TMOTHSIJIMCH Ha OIIOPHYIO CTEHY B CTOPOHE OT MaTeHazna-
paHa, pa3nesiiuCh, JEMIM Ha KaMHU. «/lea jcapeHvix meaa
y Hoe Mecpona», — Hadan cBoit akcrpomt Calia. YCHYIH.
[TpoOymminchk OT PHEPTUIHOTO ToJI0ca THIa, KOTOPHIH,
TOKa3bIBasi Ha HAC, OOBSICHSUI TPYIITIC 9KCKYPCAHTOB: «DTH
JIIOMY TIPUIIUTM HEU3BECTHO OTKYIa, HO BCE JTHM JIeXKaT
y MarteHnagapaHa, HaOMpasiCh MyIpOCTHU» ...

ITomHIO TUIEHYM TIpaBIIeHUS ACCOIMAIINN HEMPOXM-
pyproB Poccuu B Llapckom Cene B KoH1Ie Mast 1999 rona,
HakaHyHe 200-metust co nHs poxaeHwus [lymkuHa. 3nech
BCe IBIIIAJIO ITAMSITBIO O BeJIMKOM ITo3Te. He ycraBast Boc-
xumathbest, MBI ¢ Carreit HacaaxXmaaruch HapcKOCEIbCKOM
APXUTEKTYPOi, POCKOIITHBIMU My3€sIMH, OSCKOHEUHO Opo-
IWJIA OEJIBIMA HOYaMM IT0 COJIOBBMHBIM ITapkaM. [lotom
HaIl rieHyM nepemectuics B [leTepOypr, Tae mpomoirka-
JINCH HAIT OeCCOHHBIE HOUM, HO YK¢ Ha BOJie — B IIaBa-
HUH TI0 TIAyTUHE KaHAJIOB...

Camra cMesn, Topoit yepecuyp. BecmoMmHa0, Kak
B Hicxaem HoBropome mociie 3aKiTiounTeIBHOTO OaHKeTa
1o moBoxy Broporo che3ma Helipoxupypros Poccun cronm
¢ KoHoBayioBbIM Ha OTKOCE B TyXOTe MIOHBCKOI HOun. Ca-
11a oOpalaeTcs Ko MHe: «X0opoIlo Okl ceifyac BBHIKYNaTh-
cs1». A emy: «Cma6o?», oH MHe: «Cna6ol». B TeMHOTE 10
OIIYIThIO yTaJbIBAEMBIM KPYTHIM TPOITMHKAM CKATWIINCH
K BoJjire v moruibuiu 1o Te4eHuto. Bollin 0OHOBAEHHBIMU.



Kaxk-To B /loMbae s1 criycKajicsl B JTI0JIbKE MTOABECHOM
nmoporu. B cmHeBe MapTOBCKOTO Heba Hall CHEXKHBIMU Bep-
IIIHAMY TIapUI Opel, sl B3IJISTHYJI BHU3 U YBUIEJ IPYTOTO
opJia, CTPEMUTETHFHO MYABIIIETOCS Ha JIBDKAX C TPEXTHICTI-
HOI1 BBICOTHI, — 9T0 06T Carra.

Cmopt HeotnenmM oT KoHoBasosa. [Tocie Helipoxm-
PYPTHH 3TO €T0 BTOpasi CTPacTh. B MIKOIBHBIC U CTYIEH-
YecKHe TOIbl OH yBJIeKaJIcsa TMMHacTuKoi. [ToMHIO, Kak
BMmecTe ¢ MapaTom Kapuesbim Calira Ha pyKax CITyCKaJICsT
I10 JIECTHHIIE ¢ 3-TO 3Taxa cTaporo Kopiryca MHcTHTyTA.
B710 OBITO0 3penmiie! [11aBaHbe ¥ TOPHBIE JTBLKH COITYTCT-
By1oT KoHoBasnoBy Bcio xku3Hb. Ho ocobeHHO — perynsip-
HO — OH 3aHMMAaeTCsl TCHHUCOM, B KOTOPOM JOCTHUT Mac-
TepcKUX BHICOT. be3 crmopra Carra He cMOT ObI BHIHOCHUTh
CBEPXIIPOIOKUTEIbHBIC (DU3NUECKIE U TICHXOJIOTHYIC-
CKMe Harpy3K1 MHOTOYACOBBIX OITCPAIIHIA.

Camra coctpamateneH. OmHAXIBI MBI OBLIM ¢ HUM
Ha TJIeHyMe TpaBIeHUsS AcCCOLMAallny HeHpoXupypros
Poccuu Ha CeBepHom Kaskase. 1 mapra 2002 roma Beue-
POM TIPSIMO B KOMHATY, IJI¢ TIPOXOIII TIJICHYM, TTO3BOHILT
no MmoounsHOMY fAmrap TacanoB: «YMmep CepOUMHEHKO».
D10 OB IMIOK TSI BceX. MBI HE MOIJIM TTIOBEPUTD, UTO YIIIETT
Hamt @enst. beuto HeBMoroty. Camma KoHoBanoB u s mmo-
Opesn B XOJIOMHYIO 3BE3MHYI0 HOUb CPeIN HABUCAIOIINX
rpoMa, TOKPHITEIX BedHbIMU cHeramu. Lllymen nec. IToza-
T OCTAJICh TTOCEJIOK M KJIaMOMIIE aJTbITMHACTOB. MUJIBIiA
IeCUK yBsI3ajica 3a Hamu. Bapyr Camra B yxXace 3aKpH-
yaj — cllydaifHas MallnHa comia cobauky. CKIOHUINCH
Hag OCIHBIM XMBOTHBIM, YYBCTBYs ce0SI BHUHOBATBIMU
U1 0c000 nepexuBas ciayyusiieecs. M, o uyno, 6e3abixaH-
HBII TTeCHK HavaJl CKYJINTh, IBUTATh JIAITKAMH, 3aTEM IO -
HSJICS M, IIPUXpaMBIBasi, IobexXai. SIpKo MepIiaay 3Be3Ibl.
Jpyroro yyna He MPOM3ONLIO. ..

MBI 0Ka3aauch Kak pa3 B TeX MeCTaX, TAe IPOILIN
nmetcTBO U IoHOCTh Denopa CepOMHEHKO, MUPOBOI BEJIH-
YWHBI, CO3daTesisl SHIOBACKYISIPHON HEUPOXUPYPTUU.
ITo mopore B aspomopT MuHepanbHbie Bogbl, ono3gas
Ha pelic, HabpaIy MeIIoYeK 3eMJIU C €T0 POIMHEI M KYITH -
JI1 TopHBIe IBeThl. Dest, KaK OOBITHO, ITPOCHIT MEHSI Ha-
micaTh OTKPHITKY ¢ CeBepHoro Kaskasa; eto ctanm pua-
KU Y TIOACHEXKHUKMU.

Cama ckpomeH. [loydnTh y HETO MHTEPBBIO OYCHB
TpyaHo. OH He TepIUT HUKAKUX, ITYCTh aOCOJIIOTHO 00b-
eKTHUBHBIX U 3aCTy*KCHHBIX, ITOXBaJI. [laxke Korma yIIoMH-
HaHUEe 0 HeM Kak o AupekTtope MHCTUTyTa ObLIO TPOCTO
HEeoOXOIMMO, W 3[IeCh OH PeIIMTeNIbHO BoccTaBajl. Bemo-
MHWHAIO0 OIWH 31u301. MHe OBbUIO TTOPYYeHO HAIMCaTh
B XKypHaJl «Bonpockl HEMpOXUpyprum» 100UIEHHYIO CTaThIO
K 70-1eTiio MOCKOBCKOTo MHCTUTYTa Heiipoxupyprun. Ec-
TECTBEHHO, YTO B HEil sI CXKaTO OMHMcall BCeX TUPEKTOPOB
WuctutyTa, cKazaa HECKOJIBKO CI0B 00 AnekcaHape Hu-
komaeBmue KoHoBaoBe, Kopode, 9YeM O APYTUX, HO T0JTb-
e Beex BosrnansttonieM Muctutyt (¢ 1975 roga). Cratest
MIpOIIUIa BCE 3TAIlbl PeIAKIIMOHHON 00pabOTKM, U yXe
BepCTKa XypHaJa IToraia Ha ria3a Anekcanapy Hukomna-
eBnay. OH pelmnTeIbHO BEIYePKHYII BCSIKOE YITOMIUHAHUE
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o cebe. A Bospasmir: «Kak ke Takoe Bo3mMoxxHo?! [Toryua-
ercd, yto MHcTuTyT moutu 30 et padoraeT 6e3 JUPEeKTO-
pa. Barra ckpoMHOCTB 3aCIOHSIET UCTUHY, cTaBUT MHCTH-
TYT B HeJlernoe moJiokeHne». Ho KoHoBanoB HacTosT Ha
cBoeM. Tunorpadus Obl1a BEIHYKICHA TIepeaeaaTh MaKeT
KypHasa.

Korna s 6pan untepBbio y EBreHuss MakcumoBuya
ITpumakosa, on ckazai: «K Anekcannpy HukonaeBuuy
ST OTHOIIIYCh ¢ HEXXHOCTHIO. OH TaK Oe33alInTeH, KOorma
pedb UIEeT He O Iejie, a 0 HeM caMoM». M 3TO meiicTBUTE b~
HO TaK.

OpmHaxXIBI MHE TOBEIOCH 3aIuIaTh Ajekcanapa Hu-
komaeBuya. [llna oobeqHEHHAS ceccus «bobIoi aka-
IeMU» U AKageMU MEIUIIMHCKUX HayK. OOCYyXIamrch
MpoOJieMbl TPAHCIUIAHTAIIMM, B TOM YHMCJIC CTBOJIOBBIX
KJIETOK, TIPY TTATOJIOTMH [ICHTPAJIbHOM HEPBHOI CHCTEMBI.
IpencenatenscTBoBanu akagemuku A.H. KoHoBanoB
n M.B. YrpiomoB. Ha boHe cepbe3HbIX HayYHBIX TOKJIa-
IIOB, TUCKYCCHUI 10 SKCIIEPUMEHTAIBHBIM UCCIICTOBAHMSIM
BIPYT BBICTYIIWJI OMWH TICEBIOYICHBIN, N3BECTHBIN 0€30T-
BETCTBEHHOU MepecagKoil O0JBHBIM CTBOJIOBBIX KJIETOK
3a 6oipmme AeHbIM. OH JeMarorndecku rpoOMOTIIACHO
3asBUJI, 4TO aKageMnK KOHOBaJIOB TOPMO3HT pa3BUTHE
HelpoTpaHCIUIAaHTAIIMM B Haliei ctpaHe. Harmast oXb
omapanmnuia Ajnekcanapa HukomaeBrda; moueMy-To MoJ-
yan u Muxaun BennamunoBuu YrpromoB. I[lputuxia
ayauTOpHUs, a MPOXOAUMELl TTPOAOJIKAJI Pa3rjarojibCTBO-
BaTh. Sl He BBIIEp:Kaj, BOBMYTHIICS M C MeCTa IIpepBall
MMOTOK TPSI3HBIX OOBUHEHMI: «AnekcaHap HukomaeBuu
a0COJIIOTHO OOBEKTUBHO U OOOCHOBAHHO OTBepr Baim
HeIoKa3aTeIbHBIC ¥ OTTACHBIC METOIMIECKIE PpEKOMEHIA-
LIMH TI0 TIepecaIKe CTBOJIOBBIX KIIETOK ITPH TSLKEJIBIX TPaB-
Max 1 3a00JIeBaHUSIX TOJIOBHOTO U CITMHHOTO MO3Tra. DTO
CErOIHS KIIMHUYECKH HeIOITyCTUMO. BEI ske HayIHOI 1~
CKYCCHM TIPENNOYNTaeTe 3I00HYI0 KileBeTy. HeMemieHHO
mpekpaTtute!» 3ajl 3aarIOAMPOBaJl, M aBAHTIOPUCT PETH-
poBaJcs.

Camra mobomnbiTeH. S pacckasan eMy 00 yIUBUTEb-
HOM xoxsioMcKoM xynoxxauke CremaHe [TaBmoBuye Bece-
JIOBE, ¥ OH 3aropeics XeJIaHuEeM BCTPETUThCS ¢ HUM. bpo-
cok Ha «Bonre» xunometpos 200 or Hiknero Hosropona,
1 MBI B n30e, rme Crenan [1aBmoBHY TBOPUT TPaBYIIKY-
MYPAaBYIIIKY, 30JI0TOE COJIHIIE, 3aJ0PHBIX ITETYIITKOB, TOKY-
IOLIUX TETEPEBOB, TOPAbIX MaBIMHOB. I ObLI MOpaxeH,
¢ KakuM nHTepecoMm Callra BHMKAJI B TAMHCTBA XOXJIOM-
ckoii pocicH. TouHo Tak Xe B [Tapmke OH BIVISIABIBAJICS
B Kommo3uiiu PoneHa B MeMOpHaIBHOM My3e¢ BEJTUKOTO
CKYJIBIITOpA. A KaK €r0 HeTOIIeTbHO 3aXBaTU/IN IIEPCOHA-
KM cKkazok [opmaHa, ¢ OOMBIIMM NCKYCCTBOM BOCCO3IaH-
HBIC MPEANIPUUMYUBBIM BIaAeIbIleM TOCTEIIPUUMHOIO
JloMa Ha poAuHe cKa3oyHuKa nmoj Kénurcoeprom...

Axkagemuk A.H. KonosanoB npuexain B Anty — Ha cTo-
JleTre Moero oTia rmpogdeccopa bomneciaasa Biagmmmpo-
Buya Jluxrepmana. U s HaGmroan ero u B noMuke Yexona,
U B IEILLIEPHBIX TOpOAax okoj10 baxuucapasi, u cpenu BOJH
YepHoro mops...
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Cama o6s13aTesieH. Permmn co3nath coBpeMeHHBI MH-
CTUTYT HEUPOXUPYPTMU U HEOTCTYIMHO HA MPOTSIKEHUU
20 jteT U3HYpsI cebsl CIOXKHENIIEe 1 04eHb JOPOTOil IIPOo-
0J1eMOi1 CTPOUTENBCTBA HOBOTO KOPITyCa B YCJIOBUSIX HE-
crabmwibHOCTU 80—90-X romoB. Y Hero ObUIM Bce OOBEK-
TUBHbIE OCHOBAHUSI OMYCTUTb pyku. I HUKTO Obl HE
nocMmes yrnpekHytb ero. Ho He TakoB KoHoBanioB — oH
HEYKJIOHHO T00MBAJICS U 1OOUJICS CBOETO, PA3yMEETCs, HE
JIJIS1 CAaMOYTBEPXKIEeHMsI, a 17151 O0JIbHbBIX, JJISI COTPYIHUKOB,
JIJISI OTE€YECTBEHHOU HEMPOXUPYPruu, AJisl CTPaHbI.

Anexcanap HukonaeBud — 4yesoBeK MPEOAOJEHUS
U B 00JIBIIIOM, 1 B MajioM. Kak MHe pacckasbiBaj ero poj-
Hoii 6pat FOpuit HukomaeBna KonoBanos, ¢ nerctBa Caia
BBIAEJISICS CPEAN CBEPCTHUKOB TPEOOBATENBHOCTBIO K CEOE,
ITOCJIeIOBATEIBHOCTHIO, OTBETCTBEHHOCTHI0. C BO3pacToM
STH YEPTHI CTATIM JOMUHHUPYIOIIMMH B €ro XapakTtepe. OHI
TaK BaXXHbI U151 Heiipoxupypra u aupektopa KoHopasosa.
OH Takoif XXe M B CIIOpPTE, KOTOPHI paccMaTpWBacT
HE TOJIbKO KaK yIOBOJIbLCTBUE, HO U KaK HEOOXOAUMOCTb
IS IoIme paKaHus TIpodeccoHambHOM (hopMbl. [ToaTomy,
MPEeBO3MOTasl yCTAJIOCTb U TOCTTPaBMaTUYECKYIO 00Jib, OH
TPEHUPYETCS, TPEHUPYETCS, TPEHUPYETCH....

A Bocxumatock Cairieit, ero TaTaHTJIIMBOM Pa3HOCTO-
POHHOCTbBIO Y UCKPEHHOCTHIO.

Y Anexkcangpa HukonaeBuua OGaucTaTeIbHBIN Jap
oparopa u jJekTopa. EMy Bcerma BHUMAIOT U KOJIJIETH,
U CTYAEHTHI, ¥ OOJIbHBIE, U TPOCTO KTO PSIIOM, BCIYILIMBA-
SICh B K&XIIO€ €T0 CJIOBO — B KOTOPOM Y CMBICJI, M MYy3bIKa,
1 0YapoBaHHUE pyccKoi peuu. Bcerna HaxoquuBblIi, 4acTo
Iopakaja MeTKUMU CpaBHEHUSIMU U apopr3MaMu, IIOPOi
capKacTHICCKUMU: «Komy — KOpKa, KoMy — UKOPKa»,
«/Iyuue 6bime yobImouHbIM, Hem YOa00ouHbIM»>, «Bce jcany-
omes Ha nAmMAMb, HO HUKMO Ha ym», «Jlyuue xpanume,
yem X0poHumov», «OH CAUUKOM YMeH, YmoObl ObiMb UCKDeH-
Hum», «Hem boavute deyubenos, mem 6oavuie UMOEYUN08»,
«Ecau nexmop besnux, mo eeo aekuus AuKoes».

Ha xoMuccuu 1o HeHpOTpaHCIIIAHTOJIOTMH IO/, TIpeI-
cegaTenbcTBOM KOHOBanoBa AOKJIAABIBAIOT O HOBOM Me-
TOZE JIeYEHUSs] MAPKUHCOHU3MA — MEPECATKE B OJKOPKO-
BBIe 00pa30BaHUS KIIETOK MYIIEK-Ipo3odui. «bompHoM
B3JeTen?» — crpamrBaeT KoHoBanoB. M orleHKa MeToma
JIJTSI BCEX CTajla O4YEBUIHOM.

«BpUTBEeHHOCTE» KOHOBAJIOBCKOTO CJIOBA, VINBUTEIIb-
HasI CITOCOOHOCTh MTHOBEHHO YJIIOBUTb PUTM, pPU(PMY, CO-
3By4ME, CUTYALUIO JEIAI0T HEJIETKMM COBMECTHOE C HUM
HaIucaHue CTaTe U KHUT, TEKCT MepeaebiBaeTCs 0eCKo-
HEYHO, HE BCEraa OH OT 3TOr0 BBIMIPBLIBAET, HO OOBIYHO
CTaHOBUTCS MPOLLE U TTPO3paYHENA.

Y Hero ecTb NOTPEOHOCTD ¢ KEM-JIMOO MOAEIUTHCS BHE-
3aITHO HalIeHHOoM MeTadopoii, yrauHoii pudmoii, 3a6aB-
HbIM pa3jIoXXEHUEM CJ0Ba WM APYruM o3apeHueM. He-
PENKO Ha 3acelaHusX s moyydaro oT KoHoBajioBa 3anMcKu
¢ pucyHkaMmu. Ecii Obl OH He ObUT HepOXHpPYpProm, HaBep-
HOe€, CTajl Obl U3BECTHBIM XyTOXHUKOM WJIM CKYJIBIITOPOM.

KonHoBaoB modpo 1 04eHb 3apa3uTeTbHO cMeeTcsl. OH
YMEeT M y MEHSI BBI3BaThb HEYIEPKMMBIN cMeXx. Y MBI BMec-

TE XOX04eM, X0X0ueM 10 00,11 B MbImax. HaunmHaioT cMe-
SIThCS M OKpYXatone. Pazymeercs, He Ha pabdoTe.

CBDbIBIHIEECA ITPEICKA3ZAHUE

KonnektuB MHCTUTYTA HEHPOXUPYPIUU OCOOCHHBII.
Te, XTO TIPUXOOUT B HETO pabOTaTh, KaK IPABWIO, OCTa-
IOTCS 3IeCh Ha BCIO XM3Hb. B MMHCTHTYTEe HET CKIIOK
W APSI3T, BCe TPYISTCS, OJ1aro, eCTh ¢ KOTo OpaTh IIpuMep.

Anexcaanp HukomaeBud, TIposIBIISISI JKECTKOCTD K TEM,
KTO HapyIlaeT 3THKY Bpaua, HEOOBIKHOBEHHO BHMATEJICH
¥ TYMaHEH K CBOMM COTpyIHMKaM. Cpear HIX HeMAaJIo TeX,
KoMy maineko 3a 70. Cimemysa ero mpumepy, IpeeMHUKU
A.H. KoHoBaoBa Ha JMPEKTOPCKOM ITOCTY TOXKe AepKaT
«CTapuKoOB», oTHaBIIMX MHCTUTYTY 110 40—50 JN1ET XKU3HMU.
KoHeuHoO, B 9TOM eCTh U pacyeT. YBepeHHBIC B CBOeM Oy-
IyIIeM YIeHBIe He TOJIBKO MOJIBIIIE KUBYT, HO M IPUHOCSIT
OOJIBIIIYIO TIOJIB3Y M OOJIBLHBIM, M HAYIHBIM MCCIICIOBaHU-
ssM. OHM ¥ TBOPIIBI, U OITBITHBIE SKCITEPTHI, 1 HEOOXOIM -
MbI€ KpUTHKHU. A MOXET OBITh, €Ille BaxKHEH, 4TO, coXpa-
HSIST cTapble Kaapbl, 00eCIIeYMBaACTCA IIPEEMCTBEHHOCTD
3aMeYaTeIbHBIX TPAAUIINI 1 TTOKOJICHU OypIeHKOBIIEB.
Hecnyuaitno cein KoHoBanoBa Hukomaii moiesn no cro-
TaM OTIIa, CTaJl KPYITHBIM CIIMHAIBHBIM HEUPOXHPYPTOM,
ero n3opanu yieHoMm-KoppecnoHaeHtom PAH. [Ilunactus
KoHOBaJIOBBIX ITPOIOIKACTCSI.

A.H. KoHoBanoB BocTpeboOBaH OOILECTBOM, Jdaxke
oueHb. Iepoit Tpyma Poccumn, akagemuk PAH, maypeat
TocymapcrBennsix npemuit CCCP u P®, moueTHBIN 11~
pexrop HammmoHaasHOTO IIeHTpa HEUPOXUPYPIUH, TTOYET-
HBII TIpe3uneHT BecemupHoit henepaniny HeMpoOXUpypru-
YeCKUX 00IIeCTB M Accolmanmny Helipoxupypros Poccun.
«Hartre HallMoOHAIBHOE TOCTOSTHHE», — KaK TOYHO OIIpe-
nemun ero 3HadyeHne Mocud dasumosma Ko630H.

Bxian Anexcanapa Hukonaesuua KoHoBanoBa B pas-
BUTHE OTEYCCTBEHHOI HEUPOXUPYPTUU HA MUKPOXUPYP-
TUYECKOM 3Tare conm3MepuM ¢ aessHusmu Hukomass Hu-
JoBuya bypaeHko u Anapes JIbBoBuua IloseHoBa Ha
MaKpOXMPYPTAIECKOM ITAIle €€ CTAHOBJICHMSI.

Iromann MHCTUTYTA, KPYITHEMIIIETO HEMPOXUPYPIH-
yeckoro yupexaeHnusi Poccun, mpu KoHoBaoBe yBemm-
YUJIMCh B 12 pa3, mipeBbicuB 74 ThIC. KB. M. KonndecTBo
CIIOXHBIX MO3TOBBIX orepanuii 3a mociaegaue 20 et
Ha ToM Xe gucie Koek (300) BeIpociio BUeTBepoO (Ooiee
10 teic. B 2022 1), a JeTaJbHOCTh CHU3MIAch B 10 pa3
(0,24 % 82022 1)!

B mocTikeHUM CTOJIb IOCTOMHBIX Pe3yJIBTaTOB UTpaja
0OJIBIIIYIO POJIb BBICOKAS JIMYHAs TIaHKa AstekcaHapa Hu-
KoOJIacBMYa, KOTOpasi MOOMIM30BaIa M CIUTAYMBajia KOJ-
JleKTUB. B0 3a keM TsHYTHCA! U TsHyuch. Y BeIpocn
MMOKOJICHUS TAJIAHTJIMBBIX HEMPOXUPYPTOB, TBOPUECKU
pPacKOBaHHBIX, TTPO(EeCCUOHATBHO COCTOSITEIEHBIX. BeTBur
JiepeBa caMy MPEeBPATUIIUCH B IEPEBHSI. DTO U €CTh UCTUH-
HasI BBICIIIAsI OIICHKA YIUTEISI 1 PyKOBOIUTEIIS.

Korna B cepenune 70-x romoB AitlekcaHapa Hukomae-
BWYA YTBEPIWIN TUPEKTOpoM MHCTUTYTa HEUPOXUPYPIHH,
s u3 [opbKoTO TOCHan eMy TelerpamMmy, B KOTOPOM



TTOKEJTaJ, «9TOO0BI KOHOBAJIOBCKUI IIEpHUOI B HEHPOXUPYP-
TUH OB DOJTUM M CYACTIMBBIM». QUeHb pal, 4TO MOE
MpeacKa3aHne CObBUIOCH.

ITPO3OP/IIMBOCTD

EcTb Takoe otmarouiee OOpoKpaTueil MOHITHE —
«11oAdOp U paccTaHOBKA KaapoB». Anekcanap Hukomae-
BUY, aOCOJIIOTHO HE OIOPOKpPAT, B COBEPILIEHCTBE BIAAEET
3TUM UCKYCCTBOM, OT KOTOPOTO 3aBUCUT Cyab0a Jea.

On ouenun kavectBa fmapa Kepumosuya [acanoBa
U caesajl ero 3aMeCTUTEIEM T10 COLIMAIbHBIM U (PMHAHCO-
BBIM BompocaMm. B Tpymueiimme nuxue 90-e rombl HaII
Kopabsib — MHCTUTYT HEHPOXUPYPIUU — HE TOJBKO HE MO~
TOHYJI, HO, 0JIATOTIOJIyYHO MUHOBAB I'yOUTEJIbHBIC pU(HI,
CyMeJl COXpaHUThb KOJUIEKTUB, HEBUJAHHO PACCTPOUTHCS
U1 000raTUTHCSI COBPEMEHHBIMU TEXHOJIOTUSIMU.

B Jleonnne FOpbeBuue [lTasmane qupeKTOp YBUAEI BCE
KauyecTBa IJIaBHOTO Bpaya (piarMaHa OTe4eCTBEHHOM Heli-
POXUPYPTUHU U CAAEJIal €T0 CBOMM 3aMECTUTENIEM 110 Jieueb-
HOW 4acTu.

A KakuM 3HaYMMBbIM OKasajcs BbIOOP AJIeKCaHIPOM
HukonaeBnueM cBOMX 3aMecTUTENEH 10 HayKe! B Momo-
oM KaHauaate Hayk Anekcanape Ilortanmose oH yragan
TAJIAHTJIMBOTO YYEHOTO M opraHuzaTopa. YeTBepTh Beka
KoHoBasioB, naBasi MoJiIHyl0 CBOOOIY, MECTOBAJ CBOETO
npeemMHnKa. OH goBeps1 AJleKcaHIpy AJIeKCaHIPOBUUY
U BEIEHUE YUYEHBIX COBETOB, U MPEACTABUTEILCTBO B ca-
MbIX BBICOKMX MHCTAHLIUSIX, U OTBETCTBEHHBIE NTEPETOBO-
PbI, ¥ OpraHU3aINI0 MEXIYHAPOIHBIX (hopyMOB. BMecTe
¢ TeM OECTOKOMJICS O HAyYHOM POCTE CBOETO MEPBOTO 3a-
mecTtuteas. Koraa, nmpoaMpeKTopcTBOBaB 0€3 Majoro
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40 nmet, Anexkcanap KoHOBaJIOB pemmi OCTaBUTH CBOU
TIOCT, TO, COBEPIIICHHO €CTECTBEHHO, €T0 3aHSUT aKaJIeMUK
Anexkcanap I[loranoB, Npoao/KUBIINI OypASHKOBCKUE,
€TOpPOBCKME, apyTIOHOBCKHE 1 KOHOBAJIOBCKIUE TPATUIINI
u nobaBuBIIMii cBou. Ha cmeny A. IloTtamoBy mpuiien
npyroit yueHuk Anekcanapa KoHoBanoBa — JMutpuii
YcaueB, KOTOPOro OH TaKXKe CHadaja cleiajl CBOMM
3aMeCTHUTeJIeM T10 HayKe, 3aTeM Jmutpuii KOpreBud mpu-
HSIJT TUPEKTOPCKYyIo actadety. CoxpaHss IesTHUS IpeI-
IIeCTBeHHUKOB, akageMuK /1. }O. YcaueB pa3BuBaeT cBou
TIOJIC3HBIC TSI OTEUECTBEHHOM HEMPOXUPYPIUY HOBAIINH.

MHoro net Anekcanap HukonaeBuu OblI INIaBHBIM
Helipoxupyprom Coperckoro Coro3a, a 3ateM Poccum.
B 2013 romy oH Tepenmall 3TOT BaXXHBINM MOCT KPYITHOMY
Helpoxupypry, akanemuky PAH Bnagumupy BuktopoBu-
yy KphI10BY.

Anekcanap KoHoBasioB, HECMOTpPsI Ha LETUISIIOLIAECS
XBOPH, BCE TaK XX¢ HEYTOMUMO OIIEPUPYET, BBHICTYIIaeT
C HayIHBIMH JOKJIAMaMU, PeIaKTUPYET KypHaJ, IIpeace-
JATeJIbCTBYET B MUCCEPTAIIMOHHOM COBETE, YIUT CTYICHTOB
1 OpAMHATOPOB, BO3IJIABIISIET STHUCCKUM KOMUTET, TTHIIIET
KHUTH, UTPacT B TCHHUC, IUIaBacT, KaTaeTCcsl Ha TOPHBIX
JIBIKAX, pelllaeT B CaMOJIETaX KPOCCBOPABI, BEIPBIBACTCS
B TeaTpPhI ¥ HA BEPHUCAXKMU.

OpaHXeBOi1 3Be31I¢e IEeBATON BEITMIMHBI B CO3BE3INNU
Crpenblia IPUCBOSHO €T0 UMSI.

3Be3MHBIA MyTh BEIMKOIO0 HEWPOXUPYpPTa IIPOIOT-
KaerTcs...

IIpogh. JI.B. Jluxmepman
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OLIEHKA D®PEKTUBHOCTU CUCTEMHOTO
[TPUMEHEHVA MOHOHVYKJIEAPHBIX KJIETOK
[TYTIOBUHHO-TJIALIEHTAPHOM KPOBU YEJIOBEKA
B OCTPOM ITEPUOJIE DKCITEPUMEHTAJIbHOM
TAXKEJTIOU TPABMbBI CITMHHOT'O MO3TA
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Llenb nccnepoBanunsa — oueHUTb 3PMEKTUBHOCTD BHYTPUBEHHOTO NPUMEHEHUA KPUOKOHCEPBMPOBAHHbIX MOHOHYK/I€aPHbIX
KNETOK NynoBWHHO-NNaLeHTapHoii kpoBu Yenoseka (MKMKY) B ocTpom nepuofe KOHTY3MOHHOMN TPaBMbl CTUHHOMO MO3ra
TAXENON CTeneHn B OTHOLWEHWUWN ABUTaTeNbHbIX PYHKLMIA 3afHUX KOHEYHOCTel U CTPYKTYPbl NOCTTPaBMATUYECKUX KUCT
CMUHHOTO MO3ra, UCMONb3YA KINHWUYECKN 3HAYUMbIE METOLbI UCCNEA0BAHUA.

Martepuanbl u metoabl. MccnefoBaHne BbINONHEHO HA B3POC/bIX KpbiCax-camKax uHUKM Sprague-Dawley. Taxenyio
KOHTY3MOHHYIO TPaBMy CMMHHOTO MO3ra MofiennpoBanu no meTogy “weight-drop”. [1ns BHyTpMBEHHOTO BBEAEHWSA UCNONb-
30Bann KPMOKOHCEepPBUPOBaHHbIN KoHUeHTpaT MKMKY, xpaHuBlmniica paHee B TeueHue 3-4 net npu —196 °C. [iBuratensn-
HYI0 (PYHKLMIO KOHEYHOCTEN NCCNeA0BaNN B OTKPLITOM MO, MCMOJb3YA WKaNY OLEHKN ONOPHO-ABUraTeNbHOro annapara
BBB ans kpbic. MarHMTHO-pe30HaHCHOE UCCNefoBaHWe NPOBOAMAN C MPUMEHEHUEM BbICOKOMNOBLHOIO MarHUTHO-pe3o-
HaHcHoro Tomorpada ClinScan 7.0 T (Bruker BioSpin, lfepmaHus).

Pesynbtatbl. BHyTpuBeHHoe BeefeHne MKIMKY B 1-e cyTku nocne TseNon KOHTY3MOHHON TpaBMbl CMIMHHOTO MO3ra A0-
cToBepHo ynyywaet (p <0,05) BoccTaHOBNEHME ABUraTeNbHON QYHKUMK 3aAHNX KOHeYHocTel (Bo 40-50 %) no cpaBHe-
HUIO C KOHTPONbHOW rpynnoii. Kpome Toro, yxxe HauMHas ¢ KoHua 1-it Hefenu nocne TpaBMbl CyLLECTBEHHO (B0 40 %)
¥ BocToBepHO (p <0,05) yMeHbluaeTcss 06bEM NOCTTPaBMaTUYECKON KUCTbI CMMHHOMO MO3ra.

3aknioueHue. lonyyeHHble pe3ynbTaTbl CBUAETENLCTBYIOT O TOM, YTO CUCTEMHOE NPUMEHEHWNE KPUOKOHCEPBUPOBAHHbIX
MKMKY 3chdhekTMBHO cnocobCTBYET BOCCTAHOBAEHUIO ABUTaTeNbHOW QYHKLMM 3afHNUX KOHEeYHOCTei U obecneynBaer
yMeHblIEHWe 06beMA NOCTTPAaBMATUYECKOH KUCTbI CMTMHHOTO MO3Ta, YTO MOATBEPKAAET HaNMYMe HEepPONPOTEKTUBHOIO

b dekTa.

KnioueBble cnoBa: TpaBMa CMMHHOTO MO3ra, KIETOYHAA TEPANUs, KNETKU NyNoBUHHO-NNALEHTAPHOM KPOBM, Heilponpo-
TeKuus

Insa uutnpoBanus: CmuupHos B.A., Pa6os C.)., 3saruHuesa M.A. v gp. OueHka 3 deKTUBHOCTU CUCTEMHOTO NPUMEHEHNSA
MOHOHYK/IEapHbIX KNETOK NynoBUHHO-MIALEHTAPHON KPOBYM Ye0BEKA B OCTPOM Nepuoae IKCnepuMeHTanbHOM TAXeNnoi
TpaBMbl CNMHHOTO Mo3ra. Helipoxupyprus 2023;25(4):20-30. DOI: https://doi.org/10.17650/1683-3295-2023-25-4-
20-30
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Aim. To evaluate the efficiency of systemic (intravenous) application of cryopreserved human umbilical cord blood
mononuclear cells (HUCBCs) in animal models of acute contusion spinal cord injury for the restoration of hind limb
motor function and formation of posttraumatic cysts using clinically significant examination methods.

Materials and methods. Adult female Sprague—Dowley rats were used for the study. Severe acute contusion spinal cord
injury model was performed using standard “weight-drop” method. All samples of cryopreserved HUCBCs concentrate
were prestored prior to infusion for 3 to 4 years at —196 °C. Hind limbs motor function was evaluated using open-field
technique and standard BBB testing system. Magnetic resonance scanning was performed using high-field magnetic
resonance ClinScan 7.0 T tomography (Bruker BioSpin, Germany).

Results. Intravenous infusions of HUCBCs were performed on day 1 following acute severe spinal cord injury. Motor
function assessment demonstrated significant (p <0.05) improvement of hind limbs motor function (up to 40-50 %)
comparing to self-healing outcomes. Moreover, by the Day 4 and 5 after severe spinal cord injury, the volume of post-
traumatic cystic cavity decreases significantly (up to 40 %) (p <0.05).

Conclusion. The obtained results demonstrated that cryopreserved HUCBCs can be used as an effective source for cell
therapy of acute contusion spinal cord injury.

Keywords: spinal cord injury, cell therapy, human umbilical cord blood mononuclear cells
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BBEJIEHUWE

TpaBma cimaHOrO Mo3ra (TCM) aBasteTcsl TSLKETbIM
ITOBPEXICHNEM CTPYKTYPHI LICHTPATbHOM HEPBHOM CUCTE-
MBI, TIPUBOIAIINM HE TOJBKO K ITOTEpe WM TITyOOKOMY
HapyIICHUIO CEHCOPHBIX, MOTOPHBIX M BeTeTaTUBHBIX
¢yHKIMIT opraHn3Ma, HO M K BO3MOXKHOIT CMEepTH MOCTpa-
aBIIEeTO MM TIyOOKOM M dallle BCETO IMOXM3HECHHOMN
naBayman3auun. Yacrora TCM onenmnBaetcsa B 10,4—
83 ciryyast Ha 1 MJTH 4eJI0BeK B TOJI C IMMPOKUMU KoJre0a-
HUSMU MeXIy permoHaMu 1 ctpaHamu. Yamie Bcero TCM
BCTpeUyaeTcsd y MOJIOABIX JIoAek B Bo3pacte 20—35 e,
T. €. B Han0oJjIee TPyIOCIIOCOOHOI M aKTUBHOM IrpyIITie Ha-
ceneHus. [TockoabKy 4acToTa 6J1arompUsITHOTO MCXO/a
nocyie TCM coctasaseT ot 9 1o 53 cirydaeB Ha 1 MITH X1~
TeJseid, ToTepsT MPOAYKTUBHBIX JIET XXIU3HU MMEET OTPOMHBIC
SKOHOMUWYECKNE U COLIMaIbHBIE TTocaeacTus [1, 2].

TsxecTh COCTOSIHMS MTOCTPANaBIIMX U MPAKTUYECKU
IMOJITHOE OTCYTCTBUE 3(M(HEKTUBHBIX MATOTCHETUICCKHX
METOIOB JICUCHMS IIPUBOIAT K KpaifHe BBICOKOMY YPOBHIO
unBanunu3auuu (10 80—85 % nepenecinx TCM craHo-
Batcst mHBamaamu 1 u 11 rpyrr), 9To B manbHeHIIIeM Tpe-
OyeT TTOXXM3HEHHOTO JICUCHUS B YCIOBUSIX HEBPOJIOTHYEC-
CKHUX CTAIIMOHAPOB U PeadMINTAIIMOHHBIX LIEHTPOB |3, 4].

B Hacrosimee BpeMsI IPOIOIKACTCS MTOMCK HOBBIX
cpencts JieueHnss TCM, TIO3BOJISTIOIINX YIYIIIATE COCTOSI-
HHe (PYyHKIINI CIMHHOTO MO3Ta ¥ BOCCTAHOBUTH €TO CTPYK-
Typy (10O YMEHBINTD CTETICHD €T0 TIOBPEXKICHUS) TIOCIIEe
€r0 TPaBMaTHUYECKOT0 MTOBpesKIeHMST. B 9acTHOCTH, GOJIBITION
HWHTEPEC BBI3BIBACT BO3MOXKHOCTD IIPUMEHEHUSI KJICTOUHOM
TepaImu, KOTopast MOXeT OBITh TIEPCIIEKTUBHBIM METOIOM
JIEYEHUST TIPU TIOBPEXIEHUSX CITMHHOTO Mo3ra [5, 6].

KieTku myrmoBMHHO-TUTAIIEHTapHO KPOBH YeJIOBeKa
KaK OIWMH M3 Hambojiee MOCTYHNHBIX M 3((OEKTUBHBIX
WCTOYHUKOB KJIETOYHOIO MaTepHajla MHOTOKPATHO
YCHELTHO MPUMEHSTUCH B PALE KIMHUYECKUX UCCIIEN0Ba-
HUN TIpY Pa3INIHBIX TTATOJIOTUSX — KapAHOJIOTMIeCKUX,
COCYIVICTBIX, TIe9CeHOUHBIX, MBIIIICUHBIX, HEBPOJIOTMUECKIX
¥ TICUXWYECKUX, BKIIIOYAsl MHCYJIBT, TpaBMY CIIMHHOTO
¥ TOJOBHOTO MO3Ta, IepeOpaabHbIN IMapajind, 00JIe3Hb
Anburerimepa, 6one3Hb [lapkuHcoHa, cepaeyHyIo U reve-
HOYHYIO HEAOCTATOYHOCTD, METPECCHUI0, MU30MDPEHUIO
u aytusm [7].

ITpobneMoil mpoBeaeHNST KIMHUISCKUX MCCIIEIOBA-
HUil ¢ mpuMeHeHueM TCM sBiIsIeTCsT MX 3aBUCUMOCTD
OT CTAaHIAPTU3NPOBAHHEIX ITOKA3aTeJIell HEBPOJIOTMIECKOM
(byHKIMM TS peTucTpaliiy MauMeHTOB (YTO TJI0X0 yIu-
TBIBAET TETEPOreHHOCTh MEXaHN3MOB Pa3BUTHUSI TpaBMa-
THYECKOTO IIpoliecca, JOKAIU3AINN, TSCKeCT M TEHETUKA
MalKneHTa), a TaKKe OLEeHKN 3G (GEeKTUBHOCTH JICUCHMUSI.
B mesmoM BepOoSATHOCTD BBISIBJICHUS 2 MACHTAIHBIX CITyIacB
TCM y nocTpamaBIINX JIoAei 0J1M3Ka K HYJTIO, 9TO B 3HA-
YUTETbHOU CTETICHM 3aTPYIHSIET OIICHKY 3(pDeKTMBHOCTH
JI000T0 BUIA MPOBOAUMON Tepariy BCIICACTBUE HEBO3-
MOXHOCTH CTaHIapTU3ALNH.

B cBo0 0Yepenb, KKMBOTHBIC MOIEIN 3HAUMTETBHO O0JIce
CTaHIAPTU30BaHbBI, XOPOIIIO KOHTPOIUPYIOTCS, TIO3BOJISTIOT
HCCIIeI0BaTh BOBMOXHOCTH JieueHUsT TCM in vivo, 9To SIBJISI-
€TCST BaKHBIM IIIATOM Ha ITyTH K KIMHUYECKOMY TIpHUMe-
HEHUIO JII000T0 MeToma Tepanui. OmHa M3 3KCIIepUMEH-
TaJbHBIX MOZENIe — KOHTY3UsI (YIIIN0) CIIMHHOTO MO3Ta,
KOTOPBII IMUTUPYET HAUOOJIEE YaCTO BCTPEYAIOIIyrocs (hop-
My TTOBpEXXIEeHMST CTUHHOTO MO3ra y ueoBeka [8—10].
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OcnoxXHEeHHBIE TIEPEJIOMBI JTMO0 BBEIBUXU TTO3BOHOY-
HOTO CTOJIOA IMMPUBOMSIT K ITOBPEXICHHUIO CTPYKTYP HEPB-
HOM CHCTEMBI, B TOM YHCJIe CITMTHHOTO MO3Ta, 9YTO, B CBOIO
ouepenb, GOPMUPYET odar yimba (KOHTY3MOHHEIN oJar)
1 KPOBOMBJIMSHIE B TKAHb CITMHHOTO MO3Tra. AHAJIOTUIHOE
MMOBPEXICHNE CITMHHOTO MO3Ta Y KPBICH C TOUKH 3PCHMS
HapyIIeHUs] TBUTATCIbHON aKTUBHOCTH KOHEUHOCTEH
1 MOP(}OIOTMIeCKIX N3MEHEHUI B CHUHHOM MO3Te HaK-
6oJree OJIM3KO K TAKOBOMY Y YeJIOBEKa, UTO ITO3BOJISIET UC-
TTOJTB30BATh ITOIOOHYIO MOIEb IJIST OLICHK! (P (EeKTHBHOCTH
JICYSHUST ¥ MOXET TIPEACTABIISITh MHTEPEC IS IIPaKTHUe-
CKOM MeauuMHLI [11].

Bo MHOTMX DOKIMHUYECKUX MCCIICTOBAHUSIX OBLIO
ITOKAa3aHO, YTO MMPUMEHEHNE KIIETOYHOM TepaItnu, U Kiie-
TOK ITyIIOBUHHO-TUTAIICHTAPHOI KPOBU B YaCTHOCTH, CITO-
COOCTBYEeT BOCCTAHOBJICHUIO ABUTATEJIbHON (DYHKIIUHU
KOHeuHocTeli. B cBoeii paboTe Mbl TakKKe 0OpaTUId BHU-
MaHHWe Ha TO, 9YTO CUCTEMHOE IIPUMEHEHNE KIIETOK ITyTI0-
BUHHO-IIIAIICHTAPHOI KPOBU 00ECIIeYMBaET JOCTOBEPHOE
1 3HAYMTEIFHOE YMEHBIICHNE 00beMa IIOCTTpaBMaTHIC-
CKOM KMCTHI CHMTHHOTO MO3Ta, HEM30eKHO MPYICYTCTBYIOIIEH
BO BCEX CIIydasiX yIImba CIIMHHOTO MO3Ta. OTO IpeaIioa-
racT HaJU4KMe Y MOHOHYKJICAPHBIX KJIETOK ITyITIOBHHHO-
IrarieHTapHo# Kposu 4enoBeka (MKITKY) Heitpompo-
TEKTUBHOTO jAeiicTBus. TeM He MeHee HU B OTHOU paboTe
aBTOPHI HE OLICHWBAJIM KOPPEISIUI0 MeXIY (PYHKIINO-
HaJIBHBIMH MCXOJAMU KJIETOYHOM Tepauy U TMHAMUKOMN
0o0beMa MOCTTPAaBMAaTUICCKOM KUCTHI.

Iexb ucciienoBanmst — OIICHUTH 3 (GEKTUBHOCTh BHYT-
PUBEHHOTIO TIpMMEHeHMs1 KprOKOHcepBrpoBaHHBIX MKITKY
B HayaJjie OCTpOTo neprona KoHTy3noHHoi TCM Tsokenmoi
CTETIeH! B OTHOIICHWM IBUTATEIBHBIX (DYHKIIMI 3aIHUX
KOHEYHOCTEW W CTPYKTYPHI MOCTTPAaBMATHUECKUX KUCT
CITMHHOTO MO3Ta, UCIIOIb3YsI KIIMHNIECKA 3HAUNMbIC Me-
TOIBI KCCJICIOBAHUS — MarHUTHO-PE30HAHCHYIO TOMOIpa-
¢uto (MPT) u o11eHKY HEBPOJIOTUYECKOTO CTaTyca.

¥
.
M‘l.

MATEPHAJIBI 1 METO/IbI

HccrnenoBaHre BBIIIOJTHEHO Ha B3pPOCIHBIX KPHICAX-
camkax TuHuM Sprague—Dawley ¢ maccoii Tea 230—250T,
ComepKaBIINXCS B MHINBUAYAIBHBIX KJIETKaX B CTAHIAPT-
HBIX YCJIOBUSIX SKCIIEpUMEHTAIBHO-0MOJIOTMUYECKOM 1a00-
paToOpUM ¢ peXKMMOM OcBellieHMs 12/12 9, cBOOOTHBIM 1O~
CTYIIOM K Boxe U muine. 2KMBOTHBIC OBIIN TTOJIYICHBI U3
[IymmHCKOro XXKMBOTHOBOTYECKOTO KOMITIEKca — (hryIraia
DOI'BYH «MHCTUTYT 6MOOPTaHNYECKON XUMUU WM. aKal.
M. M. lllemsixkuna u FO.A. OBunnankoBa» PAH (ITymiHo,
MockoBckas 0611., Poccust). Bee mpoToKossl sKcIepuMeH-
TOB OBUIM YTBEPXKICHBI B COOTBETCTBUM C STHYSCKUMM 1 Ha-
YYHBIMHM peKoMeHmanssMu MuH3npaBa Poccuu (tipukas
o1 19.06.2003 Ne 267) u HaupoHaabHbIM cTaHAapToM Poc-
cniickoit Penepary 'OCT P 53434—2009, a Takxke 1pa-
BWJIAMU COAEPKaHUS M yXOIa 3a DKCIEPUMEHTAIBHBIMU
>KMBOTHBIMH, UTO corjiacyeTcs ¢ aupektuBamu Coseta EB-
poreiickoro coobiectsa 86,/609/EEC 06 ucronb3oBaHNM
KMBOTHBIX IIJIST 9KCTIICPUMEHTAIBHBIX MCCIICTOBAHMIA.

TexHuka onepauuy ¥ MOAEJMPOBAHME TPaBMbl. TsoKe-
Jyio KOoHTy3noHHYI0 TCM MomenupoBaad 0 METOLY
“weight-drop” [12]. I[TogoOHas TpaBMa He MO3BOJISIET KPHI-
ce JOCTUYh TTOJTHOTO BOCCTAHOBJICHUSI IBUTATEIBHOM aK-
TUBHOCTU KOHEYHOCTEHM IyTeM CaMOBOCCTAHOBIICHMS.
IToce HapKOTH3aMU KUBOTHBIX (BHYTPHOPIOIIMHHOTO
BBezieHUs 5 % pactBopa ketamuHa (100 mr/xr) u 2 % pac-
TBOpa KcuyiazuHa (20 MT/KT)) IpOBOIMIIN JIAMIHIKTOMUIO
Ha ypoBHe Th-1m103BOHKa U PUKCUPOBAIU MO3BOHOYHUK
KJIMIICAMU 32 OCTUCTbIE OTPOCTKM M03BOHKOB Th, u Th, .
I[Ipn xpoBoTeueHWHU IJisI KadeCTBEHHOTO TeMOcCTa3a
¥ YMEHBIIICHNST BO3IECUCTBUS Ha TypaJbHBIN MEIITOK TIPH-
MEHSUTM TeMOCTAaTUIeCKYIO MaTpHIly Surgiflo ¢ TpoMOMHOM.
KoHTy31nOHHYI0 TpaBMy MOAEIUPOBATN METAJUTMICCKIM
CTepXXKHEM AuaMeTpoM 2 MM H BecoM 10 I, BepTUKAJIbHO
MagaIIuM ¢ BEICOTHI 25 MM. Tlociie KOHTY3MU MBILIIIBI
¥ KOXY YIIMBaJIX Harmyxo (puc. 1). B Teuenue 7 qHeit mmocie

Puc. 1. Imanet modeauposanus konmy3uonHoii mpaemol chunnoeo mozea (TCM) y aabopamopHoii Kpbichl: @ — U0 OnepayuoHHOU paHsl neped HaHeceHuem
TCM: goinoanena namunsxkmomus Th,-no3eonka, 6u3yarusupoeana dopcanbHas NO6EPXHOCMb CHURHO20 MO32a; O — U0 ONepayUOKHOL PaHbl NOCAE HaHe-
cenust TCM: euzyanusupyemcs napeHXumamosnas 2eMamoma 6 Cmpykmype CHUHH020 M032d; 8 — Kpblcad NOCAE YUUBAHUS PAHbL: ONpedeasiemcs 3a0Hss

napanaeaus nocae Havecenus KkoHmysuonHoii TCM

Fig. 1. Stages of spinal cord contusion (SCC) modeling in a lab rat: a — surgical wound prior to SCC application: laminectomy of the Th,, vertebra is performed,
the dorsal surface of the spinal cord is visualized; 6 — surgical wound after SCC application: parenchymatous hematoma in the spinal cord structure is visualized;

6 — rat after wound closure: anterior paraplegia after SCC is observed



OITepally XKMBOTHEIC TIOJTyYa I aHTUOAKTepHAIBHYIO Te-
panuio — reHTaMHIIMHA Cyabdar (1 Mr/Kr mMacchel Teia
BHYTPUMBIIIeYHO). LluTocTatmueckue cpenacTsa He IIpH-
MeHsUT. B mepBBIe 2—5 CyT 1ociie TpaBMbI IIPOBOIMIIN
PYYHOII Maccax nepeaHeil OPIOIIHONM CTeHKHU IJIST OIO-
POXXHEHMS MOUYEBOTO MY3BIPs 0 perpecca 3aaepKKU MO-
yencmyckanud [13].

Oo6pasmpr MKITIKY. KprokoHcepBUpOBaHHBIN KOH-
mentpat MKITKY, xpanuBmuiics B TeueHne 3—4 Jer
npu —196 °C (kapaHTUHU3aLUS 00pa3LOB U XpaHEHUE
B XXMIKOM a30Te), OBLJT IMPEIOCTABIICH CIIeIINATN3NPOBaH-
HeiM KpuobankoMm (OO0 «Kpuo Llentp», MockBsa)
Ha 06e3BO3Me3mHON ocHOBe. Ilepen BBemeHMEM KICTKU
Pa3MOpPaKMBAJIN, OTMBIBAJIA OT KPHOIIPOTEKTOPA B Pecy-
CHIeHIUPOBaJIN B pusmoaorndeckoM pactsope [14]. Ko-
JIMYECTBO XUBBIX KJICTOK B 00Opaslie OIleHMWBAIU Mepel
BBEICHNEM C IIOMOIIBIO OKPACKU TPUITAHOBBIM CHMHUM
KkpacuteneM. [Ipu omeHKe XU3HECTIOCOOHOCTH BO BCEX
CIIyJasix YMCJI0 KMUBBIX KJIETOK cOCTaBIsiIo 93—95 %.

DKcrnepuMeHTajbHbIe rpymmbl. [1ociie HaHeceHns TpaB-
MBI KPBICH OBUIM CIIYIalfHBIM 00pa3oM pasaejieHbl Ha
3 rpynmbl: 1) KOHTpOJIBHAS TpyIIa (CaMOBOCCTAHOBJICHIIE)
(n = 7) — BBemeHUEe 1 MJI (PU3MOJIOTMIECKOTO pacTBOpa
B XBOCTOBYIO BEHY Uepe3 CYTKH ITOCTIe TPaBMEI; 2) TpyIIIa
KJIETOYHOM Tepanuu Ha l-e cyTku (n = 6) — BBeaeHUE
10 x 10° MKITKY B 1 Ma ¢pM3M0JIOrMYECKOTO pacTBOpa
B XBOCTOBYIO BeHY Ha 1-e cyTku 1ociyie HaHeceHust TCM;
3) rpymia KJIeTOIHOM Tepali Ha 5-¢ CyTKM (1 = 5) — BBe-
nenve 10 x 10 MKITKY B 1 M1 pU3H0IOrMYECKOTO pac-
TBOpa B XBOCTOBYIO BEHY Ha 5-€ CYTKM ITOCJIe HAHECCHMUS
TCM.

O1eHKY 3(pDEeKTUBHOCTH KJIIETOUHOM TepaITiu IIPOBO-
IIVUTA KJIMHUIECKU 3HAYMMBIMHU METOJIAMH.

O1eHKa HEBPOJIOTHYECKOTO cTaTyca. [l BUTaTeIbHYIO
GYHKIINIO KOHEYHOCTE ! OLICHMBAINA CTAHIAPTHBIM M€ -
TOIOM B OTKPBITOM IT0JI€, MCIIOJb3Yyd CTaHOAPTHYIO
KTy OLIEHKH OIIOPpHO-ABUTaTebHOTO armapata BBB
st kpeic [15]. IlepemelneHue npeaBapuTeIbHO MPU-
VYEeHHBIX K TECTUPOBAHUIO XMBOTHBIX (PHKCUPOBAIU
BU3YaJbHO U C TIOMOIIBIO BUICO3aIIUCH B OTKPBITOM I10-
JIe pa3mepoM 75 x 125 ¢cMm B TedeHne 4 MUH C TIOCIIEIYIO-
et olieHKoi 1o 21-6annbHoii mKane, rae 0 6amioB —
ITOJTHOE OTCYTCTBUE IBWKCHUI 3aTHUX KOHEYHOCTEH,
21 6amn — mocienoBaTeIbHAs 1 KOOPIMHUPOBAHHAS ITO-
XOIKa 300POBOT0 XKUBOTHOTO C TTapaJUIeJIbHBIM pacIolio-
JKEHUEM Jial 3aJHUX KOHEYHOCTEN U TIOCTOSTHHOU YCTOM-
YUBOCTHIO TYJIOBHIIIA.

OlLIeHKY ITPOBOIMIN 2 HE3aBUCUMBIX SKCIIEpTa BCIe-
myto (6e3 MapKHpOBKU HOMEpa KMBOTHOTO M TPYIIIIHI).
TecThl BHITTOHSIUIA €XXKeHEIeIbHO B TeUCHUE 5 Hell, HauM-
Hag ¢ 7-ro gHs nociae TCM. KoopauHauuio IBUKEHUI
KOHEYHOCTE! TaKKe MPOBEPSIIN C TTOMOIIIBIO TECTa «CyXKa-
fo1asics Jopoxka» [16].

JIMarHocTMKa M OlleHKA MOBPEKIeHUi CIIMHHOTO MO3ra
¢ nomompio MPT. MPT gBnsieTcs «30710TBIM CTaHIAPTOM»
W3Y9ICHUS CTPYKTYPBI MATKHUX TKaHEH U AUAaTHOCTHKU
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TIOBPEXXICHUS CTPYKTYP LEHTPATbHOM HEPBHOM CUCTEMBI,
B ToMm yuciie 1 TCM. BceM manmeHTaM, ITOCTYIAIOIINM
B CTallMOHAP C TTOAO3PEHUEM Ha HAJIW4IME OCIOXKHEHHOM
TpaBMBI TTO3BOHOYHMKA, IOMUMO KOMITBIOTEPHOI TOMO-
rpacduu WIsT OLIEHKA KOCTHBIX CTPYKTYP ITO3BOHOYHOTO
crosiba, B 00g3aTebHOM TOpsiAKE BbIMOJAHSIIOT MPT
IUIST OLIEHKW CTPYKTYPHI CIMHHOTO MO3Ta, JUArHOCTUKH
BO3MOXKHBIX ITOBPEKICHNI CITIMHHOTO MO3Ta M €T0 KOpeIll-
KOB, TpaBMaTHYECKUX IMOBPEXKICHUIN MEKIIO3BOHKOBBIX
IHCKOB JIN0O BBISBICHUS] MHTPaKaHAJTBHBIX KPOBOM3IIHSI -
Huii [17]. B GoabIIMHCTBE cily4yaeB y JIOAEH IJIsl AUarHO-
CTUKH TTOBPEXICHNI CITMHHOTO MO3Ta UCITOJIB3YIOT allra-
patel MPT mMomnHoctsio ot 0,3—0,5 no 3 Tecma. OgHako
IUIST MAJIBIX JTaOOpAaTOPHBIX XKMBOTHBIX TaKasl HAIIPSKeH-
HOCTh MAarHUTHOTO TIOJISI, 3 OCOOEHHO OOJIBIIION THaMETP
TEHTPH aIlrnapara, He MOIXOAIT. B aHaTOrmIHOM AuarHo-
CTUYECKOM TIPOIIECCe Y KMBOTHBIX MOJIEJICH MOTYT TIpH-
MEHSITBCSI CBepXBBICOKOMONBbHBIE MPT-ammaparsl ¢ Ma-
JIBIM TeHTPH.

B nannom uccnenpoBanuu MPT nipoBonuiu ¢ uCnoib-
30BaHMEM CBepXBBICOKOMONbHOTO ammapara ClinScan
7,0 Tecma (Bruker BioSpin, [epmanmst) — crienmaan3upo-
BaHHOT'O MAaTrHUTHO-PE30HAHCHOTO ToMoTpada JIjIsT MaJIbIX
JTabopaTOPHBIX XXUBOTHBIX. 71 aHAIM3a MCIOJIB30BAIN
T2-B3BeleHHBIE N300PaKEHMS B aKCUAIBHO, CAaTUTTAITb-
HOI 11 PPOHTATBHOM IIOCKOCTSIX, KOTOPBIE OBLTN ITOTyIeHBI
TIpY CJICAYIONINX MapaMeTpax ckaHnpoBaHusT: TR = 40 mc,
TE = 29 mc, 6a3oBoe pasperieHre 320 x 230, FOV45 x 32 MM,
yroi mosoporta 15°, TommunHa cpe3a 0,5 mMm. Takke opueH-
TUPOBOYHO B psifie ciydyaeB ucroab3oBanu MPT-mueno-
rpaduio.

Ananu3 MPT-u3ob6paxeHuii 1 BIYUCIEHUE 00beMa
TMOCTTPaBMAaTUYECKNX KMCTO3HBIX ITOJIOCTEl TTPOBOIMIN
B TeyeHue 6 Hen rociic TCM B akCHalIbHBIX, CATUTTAIbHBIX
¥ (PpOHTATBHBIX TPOEKIUSIX C TIOMOIIIBIO CITeIINAIN3UPO-
BaHHBIX nporpamMM npocmorpa DICOM-u3obpaxkeHuit
RadiAnt DICOM Viewer (Medixant, [Toapma) u Mic-
roDicom 3.9.5.666 (MicroDicom Ltd., bosirapust), mupo-
KO HMCITOJIb3YeMbIX B KIIMHUYECKOI IpakTuke. Ha BoIme-
JICHHBIX U300pakeHUSIX OIICHUBAIN CTPYKTYPY MOJIOCTEIH
oJara ymmnba CIMHHOTO MO3Ta 1 pa3Mep IOJIOCTH C BBIUM-
CJICHHEM 3 TIONepeYHBIX pagnycoB. [locTTpaBMaTyecKue
KHCTBI CIIMHHOTO MO3Ta B MOIABIISIONIEM OOJIBIITIMHCTBE
cIy4aeB UMeIOT (popMy, OJIM3KYIO K JUTUIICOMIY, YTO T0-
3BOJISIET IIPOBOAUTH pacuyeT 0ObeMa IOJIOCTH ¢ IIPUMEHE-
HUEM CTaHIApTHOU (popMyIEl 00beMa IITUTICOUAA:

4
=§XnXa><ch,

TIe ToKa3aTeNu d, b, ¢ — pagrychl (IIOJIYOCH) SJUTUTICONIA
(puc. 2).

Paauyc a sBasiics MOJ0OBUHOM JJIMHBI TTOJOCTH B ca-
TUTTAILHOM TM00 (PpOHTANBHOM MTPOEKLMHU, TIPOXOISIIeH
yepes3 SMUICHTP MOJIOCTH, Paguyc b — IMOJIOBUHOM Mepe-
He3aqHEero pa3mMepa MoJOoCTU B CarUTTaJIbHOW MpPOEK-
MU, TPOXOAsIIE Yepe3 IMULEHTP MOJOCTU, paauyc
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Puc. 2. Paduycwt (noayocu) aasuncouda oas pacuema obsema noaocmu

Fig. 2. Ellipsoid radii (semi-axes) for calculation of cavity volume

¢ — TOJIOBUHOM IIMPUHBI MOJIOCTA BO (DPOHTATBHOMN WU
aKCHAJIbHOM MPOEKLIMHU, IPOXOISIleil Yepe3 SMULIEHTP
mojiocTu (puc. 3).

Craructinyecknii anaom3. CTaTUCTUYECKUIT aHAIIN3
IOJIyYE€HHBIX JAHHBIX IIPOBOAMIIN C IIOMOILIBIO IIPOrPAMMBbI
Microsoft SPSS Statistics 25.0. Iyt 06pabOTKM JaHHBIX
U CPaBHEHMUSI PE3YJIbTATOB B OTAEJIbHbBIX IPYIIIIAX UCIIOJb-
30Bajil OAHO(MAKTOPHBIA NMCIEPCUOHHBIA aHaIKM3

u kputepuit Hetomena—Keiinca. JIocToBepHbIMU CYUTAIN
pazmamst Tipu p <0,05. [JlaHHBIN KpUTEpHUii OBLT BRIOpaH
IIJIS CpaBHEHUsSI HECKOJIBKMX BRIOOPOK ITapaMeTPpHIeCKIX
aHHBIX, TAKXKE OH YaCTO MCITOIb3YeTCs 1T aHaIM3a 3¢-
GeKXTUBHOCTH TIPUMEHEHUS JEeKapCTBEHHBIX CPEICTB
Y Pa3IMIHBIX TPYITI MAIMEHTOB. Pe3ybraTel IpeacTaBIeHB
KakK cpemHee 3HaYeHHe 1 oImmoKa cpeqHero (M = SEM).

PE3VJIBI'ATHBI

OueHka TMHAMHUKY JBUTATEIbHBIX (DyHKIWiA. B 1-¢ cyT-
ku 1iocsie TCM B 00erx rpynitax XXUBOTHBIX OTMEYaIoCh
pa3BUTHE 3aIHEl maparuieTun. Takke HaOII0IaI0Ch pa3-
BUTHE HapyIIeHUST (DYHKIIMH Ta30BBIX OPTaHOB, IIPEHMY-
IIECTBEHHO B BHUIIE 3aePKKN MOYEHCITYCKAHUsI, KOTOpasI
perpeccupoBaina yepe3 3—5 cyt rmociie TCM.

IToxazaHo, YTO y XKMBOTHBIX, TTOJTy4aBIINX KJICTOYHYIO
Tepanuio mocie TCM, BocCTaHOBICHHE IBUTATEIIBHOMN

Puc. 3. Pacuem obsema nocmmpagmamuueckoii KUCMO3HOU NOAOCMU HA OCHOBAHUU ee PA3Mep08, OUEeHUBAEMbIX N0 OAHHbIM MACHUMHO-DE30HAHCHbIX MO~
moepamm (momoepa ClinScan, Brucker BioSpin, Iepmanus). T2-636euiennvie uzobpaxcenus: cacummansias (a, 6), pponmanvhas (8) u akcuaivhas (2)
NpoeKyuU, YUeHMpPUpoB8arHsie N0 NOCMMmMpagmamuueckoll norocmu. Paduycwl, usmepsemoie Ha Kaxcoom uzoopajicenuu, OmmeueHsvi CMpesKamu

Fig. 3. Calculation of posttraumatic cystic cavity volume based on its size determined using magnetic resonance images (ClinScan tomograph, Brucker BioSpin,
Germany). T2-weighted images: sagittal (a, 6), frontal (8) and axial (2) projections centered on the posttraumatic cavity. Arrows show radii measured on every image



aKTUBHOCTHU 3aIHUX KOHEYHOCTEH IMPOMCXOINUT OBICTpEe
¥ B 3HAYUTEJILHO O0JIiee BRICOKOI CTETICHM, YeM B KOHT-
POJIBHOI TpyMIle, MPUIeM IoKa3aTeJInd JOCTOBEpHO pas-
JIMYAIOTCS yXKe Ha 2-if Hemese Iociie TpaBMBI (puc. 4).
Ha 4-i1 n 5-i1 Hegensgx mocie TpaBMbI cpegHue 6auiel BBB
B TPYIIIE CAMOBOCCTaHOBJIeHUs coctaBwin 4,7 £ 0,9
1 5,3 £ 0,7 COOTBETCTBEHHO, T. €. OBIJT OTMEUYEHBI CIa0ble
IBIDKCHUS B 3 CycTaBaX — Ta300edpPEeHHOM, KOJICHHOM
1 TOJIECHOCTOITHOM. B TpyImmax XrUBOTHBIX, KOTOPBIM BBO-
nunu MKITKY, BoccTaHOBIeHWE NBUXEHUN B 3TU Ke
cpoku coctaBwio 7,3 + 0,6 u 7,5 = 0,6 Gajuta, 4TO COOT-
BETCTBYET 00Jiee SKCTEHCUBHBIM JBUXKEHUSIM B CyCcTaBax
3agHUX KoHeuHocTel. Takum obpaszom, BBeaeHrne MKITKY
nmoctoBepHO (p <0,05) yaydimaeT BOCCTAaHOBJICHHE TBUTA-
TeJbHOU (YHKLMU 3aAHUX KOHeuHocTei (no 40—50 %
10 CpaBHEHUIO C KOHTPOJILHOM rpymmoit). Kpome Toro,
MIOCTOBEPHBIX Pa3IMIMii MEXIy TPYHITaMU MPOBEACHMUS
KJIETOYHOM Tepanuu Ha 1-e u 5-e cytku 1ociie TCM BbI-
SIBJICHO He OBLIO (CM. pHC. 4).

CnemyeT OTMETUTD, YTO B TECTE «CYKAIOIIASICS JOPOXK-
Ka», TIPY BEITIOJTHEHUHM KOTOPOTO HEOOXOIMMO HAaJTU4IMe
GyHKIIMHA TToAaepKaHUS Beca M KOOPAWHAIIUY ABVKEHU I
MepeIHNX U 3aTHNX KOHEYHOCTEH Y KPBIC, TTOJIOXKUTETh-
Horo >¢dexrta kiaetouHoil Tepanuu MKITKY otMmeueHo
He ObUTO. YUUTBIBas HU3KYIO0 YYBCTBUTEIBHOCTD TAHHOTO

-9 CamoBoccTaHoBneHne (KoHTponb) / Self-healing (control)
-~ MKIKY Ha 1-e cyTkn nocne TpaBmbl / HUCBCs on the 1° day after injury
—&— MKMKY Ha 5-e cyTkn nocne TpaBmbl / HUCBCs on the 5" day after injury

10

BBB, 6annbl / BBB, score

1 2 3 4 5 6 7 8
Hepenu nocne tpasmbl / Weeks after injury

Puc. 4. Junamurxa éoccmanosnenus 08U2ameabHol AKMUGHOCMU 3A0HUX
KOHeuHoCmell y Kpbic nocie mpagmol (Yyuuda) CRUHHO20 M032a: NPU Camo-
60CCMAHOBAEHUU U NOCAE KAETOYHOU Mepanuy ¢ UCn0Ab308aHUEM MOHOHYK -
NeapHuiX KAemoK nynosuHHo-naayeHmapHol kposu venosexa (MKITKY)
Ha I-e u 5-e cymku. Cucmema oyenku BBB 6 omkpoimom nose. *p <0,05
Fig. 4. Dynamics of recovery of motor activity of the hind limbs in rats after
injury (bruisng) of the spinal cord: during self-recovery and after cell therapy
using human umbilical cord blood mononuclear cells (HUCBCs) on days 1 and 5.
BBB scoring system in the open field. *p <0.05
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TecTa (BBIMIOJIHEHNE HEOOXOMMMOI aKTUBHOCTU TPeOyeT
OT XKMBOTHOTO JOCTAaTOYHO BEICOKOTO YPOBHS IBUTATE/Ib-
HO¥ aKTUBHOCTHU), TPYOBIN TBUTATCIbHBIN ASUIINT XM~
BOTHBIX HE ITO3BOJISIET JOCTOBEPHO BBHISIBUTH KaK1e-JIM00
paznuuusi. B ganbHelmei padote JaHHBIN TECT MbI HE UC-
T0JIB30BAJIN BBUIY €TI0 He3(D(EeKTUBHOCTH.

JInarHocTMka M OleHKa MOBPeKIeHHid CIIMHHOTO MO3ra
¢ momompio MPT. ITpu BemonHeHnu MPT Ha 2-¢ cyTku
TocJie HaHeCEeHMs TpaBMbI HAOI0Oa10Ch (OPMUPOBAHUE
WHTpaMeAyJIIIPHOI TeMaTOMBI B TKAHHW CITMHHOTO MO3Ta.
B mocenyrommx ncciaenoBaHUsIX, IPOBEACHHBIX C MHTEP-
BaJIOM B 1 Hell, y XKMBOTHBIX OTMEYAJIOCh TTPOIOJIKAIOIIE-
ecst (popMHpoBaHNE KOHTY3MOHHOTO OYara 1 00pa3oBaHMe
MOCTTPAaBMAaTHYECKNX KHUCTO3HBIX ITOJIOCTEH (pmC. 5).
Ha 4-i1 u 5-# Hepengx mocie TpaBMbl Ha MPT-m300pae-
HUSIX BU3YAIM3UPYIOTCS TUITMIHBIC ITATOJIOTHYECKIE M3~
MEHEHMS B TKAaHHW CITMHHOTO MO3Ta B BUE ITOCTTPaBMaTH -
YeCKMX KHCTO3HBIX ITOJIOCTE, KOTOPBIC MMEIOT BEICOKYIO
MHTEHCUBHOCTD Ha T2-B3BeIIeHHBIX N300pakeHUAX. Ta-
Kasl IIOCTTpaBMaTHIECKasl KCTa OKpPYKeHa 30HOM pyoI10-
BOM TKaHU!, TUCTOJIOTMYECKH COCTOSIIEH M3 TIPIIIeTaIONIe-
ro HEIOCPEICTBEHHO K KHCTe 00Jiee TOHKOTO CJIOS
acTPOIINTOB (aCTPOTIMAIBHBIN pyOelr) U pacItojararole-
rocst 0ojiee HaApYXHO 3HAYUTEIIHLHO 00JIee TOJICTOTO CIIOST
¢ubpouuToB (pudbpo3HLIE pydeirr). TakuM o6pasom,
K 4—5-i1 Hegensam nociae TCM y SKWBOTHBIX HAOTI0JaeTCS
dopMHupoOBaHUE MMOJHOIIEHHON KMCTO3HO-TJIMO3HO-(hH-
Opo3HOIi TpaHCHOPMAITNHY TTOBPEXKIECHHBIX 30H CTUHHOTO
MO3Ta. YJacTKM ITOA00HOM TpaHC(HOPMAIINK B 3HAUNTEITb-
HOI CTeNeHU IPEISITCTBYIOT HajbHEeHIIeil pemapainn
HEPBHOM TKAHM M «3aIleYaThIBAIOT» 30HY ITOBPEKICHUS,
He TT03BOJISIS TIPOHUKATh BHYTPh Hee€ MHOTHIM OHMOJIOTHYE-
CKM aKTUBHBIM (paKTOpaM.

OnpeneneHne o0beMa IIOCTTPAaBMATUIECKOM KUCTO3-
HOM TOJOCTH PYYHBIM METOOOM pacdyeTa Ha OCHOBE
T2-B3BemeHHBIX n300paxkeHnii MPT Ha TpoTsKeHUUN
6 "Hen nociae TCM nokasaiio, 4TO B IPYIIIIE CAMOBOCCTA-
HoBJIeHUS Ha 4-i1 Hepene mociie TCM cpenHee 3HaYeHUE
o0bema coctaBwio 9,2 £ 0,9 MM3, B rpyIie BBeIeHUS
MKIIKY Ha 1-e cyrku — 3,7 £ 0,4 Mm>, B rpyIirie BBeae-
Husgs MKITKY Ha 5-e cyrku — 4,2 £ 0,8 Mm3. AHanormny-
HBII TOKAa3aTeNlb Ha S5-I Helelie COCTaBIII B KOHTPOJIbHOM
rpymite 8,5 = 0,7 MMm3, B IpyIine KJIETOYHOMN Teparuu
Ha 1-e cytkn — 3,08 = 0,3 MM, B rpyIIne KJIeTO4HOM Tepa-
muu Ha 5-e cytku — 3,94 = 0,7 MM COOTBETCTBEHHO (CM.
Tabimiry). Takke B 3HAYUTETBHOM CTETICHN Pa3Indainch
MaKCUMaJIbHBIC IT0Ka3aTeIn 00beMa KOHTY3MOHHOTO OYa-
ra: 23,9 mm3 Ha 2-it Hepene nocie TCM B KOHTPOJIBHOM
rpyme, 8,1 MM® Ha 3-i1 HeleJie B TPYIIIie KJIETOYHOM Tepa-
nuu Ha 1-e cyrku rtocsie TCM u 6,5 MM?® B rpyT1iIie KJieTod-
HOI Tepanuu Ha 5-¢ cyTku nocie TCM (cM. Tabuiry).

Ha npumepe 15 XXUBOTHBIX, pa3AeeHHBIX Ha 3 TPYII-
mnbl, ObL10 MokaszaHo, uto BBeaeHue MKITKY Ha 1-e
i 5-e cytku mocie HaHeceHus TCM mocTtoBepHO
YMEHBIIIaeT 00beM KOHTY3MOHHOTO o4ara, QOpMHUpPyeMOTO
B CIIMHHOM Mo3re, B 2,6—3,3 pasa. Jlusa HeOONbIINX
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Puc. 5. Junamuxa uzmenenuii cmpykmypul CHUHHO20 M032a NOCAE HAHECEeHUs KOHMY3UOHHOU MPAeMbl CHUHHO20 M032a Y KPbiCbl O OGHHbIM MACHUMHO-
PE30HAHCHBIX MoMoepamm (cacummanvHule cpesvl, T2-636euieHHbie U300paicenus): a — 2-e cymku nocie mpaemol; 6 — 1 Hed nocae mpasmol; 6 — 2 Hed
nocae mpasmul; e — 3 Hed nocae mpaemol,; 0 — 4 Hed nocae mpasmol; e — 5 Hed nocae mpasmul. B pannem nepuode nocie mpasmol CRUHHOR0 MO32a 8U3YANU-
3upyemcsi eunounmencueHulil Ha T2-836euenHbix U300pa)ceHusx cueHan, cOomeemcmayiouuil NapeHxXumMamo30Hol eeMamome 8 MKaHu CHUHHO20 M032a
(a—8), a makoice ommeuaemcs Haau4ue Kposy 8 paculupeHHOM UEeHMPAIbHOM Kanae cnunHoeo mo3ea (a). CaaboeunepunmeHcugHblil CUSHAA 8 30He Noape-
Jcoenuss u 8okpye Hee coomeemcmeyem nepugokanbhomy omeky (a—e). C meueHuem épemenu eUNOUHMEHCUBHDbLIL CUSHAA peepeccupyem (pempaKuyus
CeYCMKO08 Kpogu U ycmpanerue dempuma) (2, 0), c1aboeunepuHmeHcUgHblii CueHan nepughoKkarbHo2o omeka makoice peepeccupyem (0). Hauunaem npose-
ASIMBCSA 2UNEPUHMEHCUBHDLIL CUSHAA C YeMKOU ePaHUell, COOMBemcmayouuil popmupyroueiics NOCmmpasmMamu4ecKoi KUCmo3Holl noA0Cmu, 3aN0AHEHHOI
yepebpocnunanbHoll Jcudkocmuio (0, e). Takoce obpawsaem Ha cebs gHUMAHUE 3HAYUMENbHOE YMEHbUEHUE MOAWUHB! CHUHHO20 MO32d, MO AGAAEMCS
credcmeuem pempakyuyu mKaHeil Ha QoHe PopMUpPoOBarUs KUCMO3HO-2AUO3HO-HUOPO3HOU MPAHCHOPMALUU NOBPENHCOCHHBIX 30H CHUHHO20 M0o32a (0, e)
Fig. 5. Dynamics of changes in the spinal cord after spinal cord contusion in rats per magnetic resonance imaging (sagittal sections, T2-weighted images):
a — day 2 after injury; 6 — 1 week after injury; ¢ — 2 weeks after injury; e — 3 weeks after injury; 0 — 4 weeks after injury; e — 5 weeks after injury. In the
early period after spinal cord injury, hypointense signal is visualized on the T2-weighted images corresponding to parenchymatous hematoma in the spinal cord
tissue (a—s), and blood is observed in the extended central canal of the spinal cord (a). Weak hyperintense signal in the injured area and around it corresponds
to perifocal edema (a—e). With time, hypointense signal regresses (retraction of blood clots and dendrite elimination) (e, 0), weak hyperintense signal of the
perifocal edema also regresses (0). Hyperintense signal with a clear boundary appears corresponding to posttraumatic cystic cavity filled with cerebrospinal
fluid (0, e). Additionally, significant decrease in spinal cord thickness is observed which is a consequence of tissue retraction during cystic gliotic fibrous trans-
Jformation of the injured areas of the spinal cord (0, e)
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Pesyavmamol oyeHKU 00sema KOHMY3UOHHO020 04A2a Y HCUBOMHBIX 3 2DYNN PYUHbIM MEMO0OM N0 OAHHbIM MACHUMHO-Pe30HaHCcHOU momoepaguu (MPT)

Results of manual evaluation of contusion lesion volume in animals of the 3 groups based on magnetic resonance imaging (MRI) data

O0beM KOHTY3HOHHOTO 0Yara y JKMBOTHBIX, MM3

MPT Ne Ipynna KieTo4yHoi Tepanun Ipynna KneTo4Ho# Tepanun
Ha 5-e CYTKHM mocJjie TpaBMbl  Ha 1-e CYyTKHM mocJie TpaBMbI KonTtposabHag rpynmna (caMoBOCCTAHOBIIEHHE)™®
1 2 3 4 5 6 7 8 9 10 11 12 13 14** 15** 16 18
I L6 21 28 3 29 27 22 25 21 24 31 24 29 1,2 — 29 22
11 45 4 32 47 46 4 38 41 45 5 96 69 12,3 1,19 — 239 14,7
111 5 48 63 65 65 81 4 49 54 6,7 185 13 193 1.9 4,6 19 159
v 42 45 4 44 55 4 36 38 52 45 124 6,1 11,7 1,9 — 14,9 12
v 4 41 38 42 53 37 25 33 48 43 9 6 9,3 1,9 — 11,4 10,4
VI 34 38 38 41 46 33 2,1 26 33 41 8 6,1 78 2 — 10,9 9,6
VII 38 4 47 64 — 52 42 32 — - 128 - 12 — — — 18,6

*Beedenue usuonocuueckoeo pacmeopa Ha I-e cymiu nocae mpaémol. ** Hckarouernnvle scusommuoie.

*[njection of physiological solution on day 1 after injury.

pa3MepoB CITMHHOTO MO3Ta KPBICHI 3TOT ITOKA3aTeIIh SIBJISI-
eTcsl 3HaYMMBIM. [Ipyn cpaBHEHUM 3KCIIEpUMEHTAIBHBIX
rpyni ¢ BBeneHuemM MKIIKY Ha 1-e u 5-e cyTku mocie
HaHECEeHHUs TpaBMBI ObLIa BBISABICHA JOCTOBEPHASI OMHO-
HaIlpaBJieHHasl TMHAMUKa, CBUIETEIbCTBYIONIAs O Oolee
BBICOKOI 3(P(PeKTUBHOCTH MPOBEICHMSI KJICTOYHOM Tepa-
MY Ha |- CYyTKM, OMHAKO pa3HUIIA B CPEIHUX ITOKa3aTe-
JIsIX Obl1a HeOOobILOM (puc. 6).

-9- CamoBoccTaHoBneHe (KoHTponb) / Self-healing (control)
-l MKIKY Ha 1-e cyTku nocne Tpasmbl / HUCBCs on the 1° day after injury
—— MKMKY Ha 5-e cyTku nocne Tpaembl / HUCBCs on the 5 day after injury
18,0
16,0 |
- 14,0 |
12,0 +
10,0 ¢
8,0 |
6,0
40|
2,04

mm?

on,

—i— .

Volume of contusion les

0
Teyt/ 1 2 3 4 5 24
1 Day Hepenn nocne TpaBmbl / Weeks after injury

O6bem KOHTY3MOHHOrO o4ara, Mm® /

Puc. 6. Jlunamura o6sema KOHMY3UOHHO20 04A2A NPU KOHMY3UOHHOU MPAG-
Me CRUHHO020 M032a MANCEAOU CMeNneHU Y KPbiC: 8 KOHMPOAbHOU epynne
(camosoccmanoeaerue) u 8 2 ONbIMHBIX 2PYNNAX — KAEMOYHOU Mepanuu
Ha I-e u 5-e cymku. Ommeuaemcsi 00CMo8epHoe U 3HAYUMENbHOE YMEeHblUe-
HUe 006eMa KOHMY3UOHHO20 04a2a 8 00eUuX ONbIMHbIX 2PYNNAX HO CDAGHEHUIO
¢ KOHMPOAbHOIL 2pynnoil. Meixcdy onvimHubiMu 2pynnamu 00CmMo8epHuIX paz-
Auquil eviaeaero He ovino. */Jlocmoesephobie pazauuus, p <0,05

Fig. 6. Dynamics of contusion lesion volume in severe spinal cord contusion
injury in rats: in the control group and 2 treatment groups — cell therapy on
day 1 and day 5. Significant decrease of the lesion volume in the treatment
groups compared to the control group is observed. Between the treatment groups,
no significant differences were observed. *Significant differences, p <0.05

“xcluded animals.

Hauboree moka3aTeIbHBIM SIBIISICTCSI KOHEI[ OCTPOTO
TeproIa TpaBMaTHIECKOrO Ipoliecca, KOTOPHIH B CiIydae
monaennt TCM y KpbICBI COOTBETCTBYET 4—5-11 Hemensim
TOCJIe TPaBMBI. AHAJIN3 TTOTYYeHHBIX ITOKa3aTelIei CBUIE-
TEJIbCTBYET O TOM, UTO KJICTOUHAS TepaItusI C IpUMEHEeHH -
eM MKIIKY cymecrBeHHo (1o 40 % mno cpaBHEHUIO
¢ KOHTPOJIBHOM TpyImoit) u mocroBepHo (p <0,05) cmo-
COOCTBYEeT YMEHBIIICHNIO 00BbeMa MTOCTTPABMATHICCKOM
KHCTO3HOM ITOJIOCTH Y XKUBOTHBIX MOJIEJICH KOHTY3NOHHOM
TCM TsKen0i1 cTeneHn B OCTPOM Tiepuoze (puc. 7).

OBCYXIEHHWE

JleueHue TpaBMaTUYECKUX MOBPEXACHUN CIIMHHOTO
MO3ra OCTaeTCsl KIMHUYECKU U COLMAIbHO 3HAYMMOI He-
peleHHON MeIULIMHCKOM Tpobiemoii. Bce moctymHbie
Ha CerOIHSILHUN 1eHb METO/IbI JICUEHUSI SIBJSIOTCS, 10 Cy-
TU, NALTMATUBHBIMU 1 HAIPaBJIEHbI HA CO3IaH1E YCIOBUI
JIJIS1 CAMOBOCCTAHOBJIEHUSI CTIMHHOTO Mo3ra. TeM He MeHee
3¢ (PEeKTUBHOCTb BOCCTAaHOBJICHUS IIOBPEXKICHHBIX TKAaHEH
CINMHHOIO MO3Ta, Kak 1 ero yHKIMM, KpaliHe HU3Ka,
1 XOPOIIIME UCXObI JIeUeHUsT HaOII0al0TCsI TOJIBKO B CJIy-
yae OTHOCUTEIBLHO Herpyooro nospexaeHus. [1pyu Hanbo-
JIee TSDKEITBIX TIOBPEKICHUSIX (HEBPOJIOTUICCKII Ae(OUITUT
Ha ypoBHe ASIA A wm B) B mogasystrorieM OOJIBIIMHCTBE
c/lydyaeB 3HAYMMOTO BOCCTAHOBJIEHUSI HE TIPOUCXOINT.

C y4eTOM 3THX aCIIeKTOB 3HAYMMOCTh pa3pabOTKH HO-
BBIX, Ooyiee 3(p(PeKTUBHBIX U HAIIPABICHHBIX B IIEPBYIO
ouepenb Ha (PaKTOPbl BTOPUYHOTO MOBPEXACHUSI CTUHHO-
IO MO3ra METOJIOB TPEACTABIISIETCS KpaliHe BLICOKOM. Tex-
HOJIOTMU pEeTeHEPATUBHOM TEPANMU, U B YaCTHOCTH KJIETOY-
Hasl Tepallnsl, 10Ka3ajan cBoio 3P (PeKTUBHOCTh BO MHOTHX
NOKJIIMHUYECKUX U Psiie KIMHUYECKUX UCCIeAOBaHUM.
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CamoBoccTaHoBneHwe / Self-healing

B KnetoyuHas Tepanus / Cell therapy

_ -

, Mm3 / Volume
o N A OO ® O N

of posttraumatic cystic cavity, mm?

O6beM NOCTTPaBMaTUYECKOI

4 5
Hepenn nocne tpaBmbl / Weeks after injury

KNCTO3HOW NONOCTU

Puc. 7. O6sem nocmmpasmamuueckoii Kucmo3Holi noaocmu Ha 4-it u 5-ii He-
desix nocae mpaemol NPU CamMo8OCCMAHOBACHUU U ROCAE KAeMO4YHOI mepa-
NUU C UCNONB30BAHUEM MOHOHYKACAPHBIX KACMOK NYNOGUHHO-NAAUEHMAPHOI
Kposu venosexa (cpedHuli nokasamens no 2 onsimusim epynnam). *p <0,05

Fig. 7. Volume of the posttraumatic cystic cavity at weeks 4 and 5 after injury
during self-recovery and after cell therapy using mononuclear cells from human
umbilical-placental blood (mean value in 2 treatment groups). *p <0.05

OmHako B OOJBIIMHCTBE OMYOJIMKOBAaHHBIX Pa0OT aBTOPHI
KOHIIEHTPUPYIOT CBOM YCHJIVSI HA OLIeHKe 3(P(HEeKTUBHOCTHU
pereHepaTUBHOTO ACHCTBIS KJIIETOK, TOTIA KaK HeMpOoIIpo-
TEKTUBHOE IIEUCTBIE 3a4aCTyI0 OCTAETCS 3a KaIpOM.

DTO CBSI3aHO C TeM, YTO 3(D(HEKTUBHOCTH BO3NCCTBUS
KJIeTOYHOM Tepalliy Ha BOCCTAaHOBJICHME (DYHKIINU
WIA CTPYKTYPHI CIIMHHOTO MO3Ta OIIEHMBATh JOCTATOYHO
IIPOCTO: UTSI OLIEHKN TUHAMUKY (DYHKITUN CITMHHOTO MO3-
ra CyIIeCTBYeT MHOXKECTBO TECTOB, KaK OOBEKTUBHBIX, TaK
u 6osiee CyObeKTUBHBIX. HelpompoTeKTUBHOE Ke IeCT-
BUE OLIEHUTb 3HAYUTEJIbHO CJIOXHEE.

B ciniygae TCM omgHuM U3 ITapaMeTpOB, OLIEHUBAEMBIX
B paMKax M3y9IeHUs] IMEHHO HEMPOIIPOTEKIINH, SIBJISTFOTCS
pa3Mephl 30HHI IIOCTTPAaBMATHICCKIX M3MECHEHWI CIIMH-
Horo Mo3ra. [1pr KOHTY3MOHHBIX ITOBPEXKICHMSIX B OTHA-
JICHHOM TIEPHOJIe TPaBMBI B CTPYKTYpPEe CITMHHOTO MO3ra
HEen30eXHO (OPMHUPYETCSI MOCTTpaBMaTUYECKasT KHUCTa.
DTa KMCTa HE SIBIISIETCS HEKMM «IOITOJIHUTETBHBIM» 00pa-
30BaHMEM, KaK, HaIIpuMep, omyxoJjb. [1o cyTu, sTa Kucra
HaYMHAeT CYIIeCTBOBAaTh HEIIOCPEICTBEHHO B MOMEHT
TpaBMBI, HO B paHHEM IIEpHOIEe TIpoliecca OHA 3aIl0JIHEHA
reMaToMoil 1/WiIn AeTpUTOM. B mocimemyromemM OeTpUT
MCYe3acT, BCICICTBHUE YeTO KMCTa ceOsl «IIposIBisaeT». Om-
HaKO BasXKHBIM MOMEHTOM SIBJISIETCST (DOPMHUPOBAHIE KOM-
IUIEKCHO M3MEHEHHOM CTPYKTYPHl BOKPYT KUCTBI. YUH-
TBIBAsI CJIOXHBIC B3aMMOOTHOIICHHUS MEXIY CIOSIMU
¢opmupyrolierocs pybiia, B JaHHOM ClIy4yae Lejaecoodpas-
HO TOBOPUTHh O KOMITJIEKCHOM KHCTO3HO-TJIMO3HO-(PH-
O0po3HOI TpaHChOpPMAIINU TMOBPEXICHHOTO CITMHHOTO
Mo3ra. JlaHHas CTpyKTypa B 3HAUMTEIBHOI CTETICHH TIpe-
IISITCTBYET BOCCTAaHOBJICHHWIO HOPMAJBHOUN CTPYKTYPHI
HepBHOU TKaHU. [103TOMY ITOTeHIIMAIbHAS CITOCOOHOCTD
KJIETOYHOU Tepanuu MpeaoTBpallaTh pa3BUTUE ITOM
TpaHC(hOPMALIMH YJIN XOTSI OBl YMEHBIIIATh €€ CTCIICHD SIB-
JISIETCST O9eHD BaXKHBIM (PaKTOPOM.

M3BecTHO, 4TO cama TpaBMa ITO3BOHOYHOTO CTOJIOA
SIBJIIETCSI TICPBUYHBIM (PaKTOPOM ITOBPEXKICHUS CITMHHO-

ro mo3ra. [1pu 3ToM ¢ MOMeHTa TpaBMbI HAYMHAET ACHCT-
BOBaTbh KOMITIEKC (pPaKTOPOB BTOPUMYHOTO ITOBPEKICHMS
CIIMHHOTO MO3Ta, BKJII0Yast O0TeK, MH(MUIBTPAIIUIO HEPB-
HOI TKaHM MMMYHHBIMH KJIeTKaMU (HeHTpodmiaMu u Ma-
KpodaraMmn), IpuBJIeYeHIe MaKpodaraMu (DOPMUPYIOIITIX
GUOPO3HYIO YacTh pyola (pudbpobIacTOB, aCENITUYECKUI
BOCIIAJIUTETHHBIN OTBET, MHOTOKPATHOE ITOBBIIIIEHNE KOH-
LHEHTpAIlNM OMOJIOTUYECKN aKTHUBHBIX (PAaKTOPOB M T.II.
®axTopbl BTOPUYHOTO TTOBPEKACHUS IEUCTBYIOT Ha TIPO-
TSDKEHUH I0JITOTO BpeMEHU MOCJIe CaMO TpaBMBI U B 3HA-
YUTEJTBHON CTETICHM YCYTYOJISIIOT CTeIIeHb MOBPEXKICHUS
cnuHHOTO Mo3ra. ClieyeT OTMETHUTh, UTO B TIEPBHIC YaCHI
u guu mociie TCM HepBHas TKaHb, 3aHATAsT SIMMUIICHTPOM
yir6a, moruodaet, Toraa Kak OKpyxatoliasi TKaHb, 3aHsITast
30HOI1 Tepr(hOKAIBHOTO 0TEKa, COXpaHSIET XMU3HECII0CO0-
HOCTb Ha TIPOTSLKEHUM HEeKOToporo BpemeHH. Ilo cyTm,
MAHHBIN TTaTTepH SBJISCTCS aHAJOTOM 30HBI ITIEHYMOPHI
TIpY pa3BUTHU UIIEMUIECKOTO MHCYJIbTa TOJIOBHOTO MO3-
ra. BaxxHo yIuTHIBaTh, YTO HEPOHBI M X aKCOHBI, PaCITO-
JIarafoIIrecs B 3TOM OKpyKaloIell SIUIICHTp yIba 30He,
MOTYT BBIKHTH IIPUA OMpeIeeHHBIX yeaoBUsAX. MeHHO
Ha HUX HaIpaBJIeHO HEUPOIIPOTEKTUBHOE NEHCTBIE KIIE-
TOYHOU Tepanmu. M1 KOCBEeHHBIM TTPU3HAKOM ITOIOOHOM
HEHPONPOTEKIINN SBIISICTCS pa3Mep ITOCTTPpaBMaTUIECKOM
KHCTBI CTUHHOTO MO3Ta. DTOT ITapaMeTp yao0eH Il aHa-
JIN3a, TaK KaK MPUMEHEeHNE BRICOKOTOYHBIX METOIOB BU-
3yajm3alnm (HalpuMmep, BICOKOIoabHOM MPT) mo3Bo-
JIIET C BBICOKOI CTETICHBIO JOCTOBEPHOCTH OLICHUTE €TO.

Takum 06pa3zom, OCHOBHOM 1I€JIbI0 JAHHOUW PpabOThI
OBLIO CpaBHEHME pa3MepOB 30HBI ITOCTTPABMATHYECKIX
W3MEHECHU CITMHHOTO MO3Ta IIPU MCITOJIb30BaHUU KJIC-
TOYHOU Tepammuu u 0e3 Hee, YTO MO3BOJISIET CYIUTh O Ha-
JIMYuun HeliponpoTreKTuBHOrO aeiicteus y MKITKY. Mbl
MPUMEHUIA METOI PYIHOTO pacdyeTa pa3MepOB KUCTHI
CIIMHHOTO MO3Ta JIJIST CPaBHEHMS KUBOTHBIX M3 OITBITHBIX
¥ KOHTPOJIBHOM TPYIIII.

Pesynbrathl nccienoBaHNsI CBUICTEIBCTBYIOT O TOM, 9TO
MKIIKY, BBegeHHBIE BHYTPMBEHHO 4epe3 1 1o 5 cyT 1o-
cne TCM, crmocoOCTBYIOT BOCCTAHOBJIEHUIO IBUTATEILHOMN
YHKIINY 3aTHUX KOHEYHOCTEH Y SKMBOTHBIX BILIOTH JI0 BO3-
MOXHOCTH OCYIIIECTBIICHHSI S5KCTCHCHUBHBIX IBIDKEHMIA B 3
cycraBax (TOJICHOCTOITHOM, KOJICHHOM U Ta300eIpeHHOM).
YacTb XKMBOTHBIX CITOCOOHBI ITOIIEPXKIBATh MACCy Tejla Tela
B IIOKOE, HO He TIPX X0OIb0e, TOrIa KakK OOJIBIIMHCTBO SKMBOT-
HBIX CITOCOOHBI TIEPEIBUTATHCS 110 TIOBEPXHOCTH C OIIpeIIe-
JICHHBIMU OTPaHUYCHUSIMU. YITyJIlIeHre TUHAMUKI BOCCTa-
HOBJICHUS IBIDKCHUI OTMEUAeTCsI YKe Ha 2-1 Hezlesne mocie
TpaBMbl. OJHAKO B TeueHUe Tex ke 2 Hen mociie TCM
1o JaHHeIM MPT mexay 2 rpyIimaMy XKMBOTHBIX HE OOHApy-
JK€HO 3HAYMMBIX Pas3InuMii B U3MEHEHUSAX B CTPYKTYpe
CIIMHHOTO MO3Ta, CBSI3aHHBIX C MOCJICAYIOIIUM (hOPMM-
pOBaHMEM ITOCTTPABMATHYECKNX KMCTO3HBIX ITOJIOCTEA.
Ha 4-i1 Henene ypoBeHb BOCCTAaHOBJICHMS ABVKCHUI HAUH-
HaeT cTabuiImn3npoBaThesi, a Ha MPT-u300pakeHUsIX mpo-
CMaTpHUBaeTCs Hadayio (DOPMHUPOBAHUS TUITMIHBIX TTOCT-
TpaBMAaTUYECKUX KUCT CTUHHOTO MO3Ta.



Takum ob6pa3om, BBegeHue MKIIKY Ha 1-e wnm
5-¢ cytku ntociie HaHeceHnsI TCM mocToBepHO yMEHBIIIA-
€T 00beM KOHTY3MOHHOT'O o4ara, (hopMHUPYeMOT0 B CITMHHOM
Mosre, B 2,6—3,3 paza. 151 HeOOJIBIINX Pa3MEPOB CITMH-
HOTO MO3Ta KPBICHI 3TOT ITOKA3aTeJb SIBIISICTCS 3HAYNMBIM.
[Ipu cpaBHEHNM 3KCIIEpUMEHTATBHBIX TPYIII C BBEICHUEM
KJIETOK ITyIIOBMHHO# KPOBM Ha 1-¢ U 5-¢ CyTKM II0CIe
HaHeCEeHUs TpaBMBI ObLIa BBIABJICHA JOCTOBEPHASI OMHO-
HaIlpaBJieHHasl TMHAMUKa, CBUIETEIbCTBYIONIAs O OoJee
BBICOKOI 3(P(PpeKTUBHOCTH MPOBEICHMSI KJICTOYHOM Tepa-
MY Ha 1-¢ CYyTKM, OMHAKO pa3HUIIA B CPEIHUX ITOKa3aTe-
JIIX OblTa HeOobIIoi. B TepBhIX 3 McceqoBaHUsIX pas-
HUIIBI B 00beMe odyara KOHTY3WMM B OOEMX TpyIIIax
He OBLITO, TOTA KaK B 4-M MCCIeAOBAaHUY pa3HHUIIA COCTA-
Buia 0,3 mM®. B manpHeiilieM pa3HuLia B 00beMe ouara
yBenmumaack 1o 0,56 n 0,86 mm?® coorBeTcTBeHHO. [Tomy-
YeHHBIC JaHHBIC TTOATBEPKOAIOT IIPEIAITOIOXEHUE O TOM,
4TO HEUPOIIPOTEKTUBHOE NEWCTBUE KIIETOK AEUCTBUTEIIb-
HO CITIOCOOCTBYET COXpaHECHUIO BOJIOKOH CITMHHOTO MO3Ta
¥ TIpeJOTBpaIlaeT BTOPUIHOE ITOBPEXIeHNE HEHPOHOB
1 aKCOHOB. Ha paHHMX cTagusIX TpaBMaTHUECKOTO MPOIIEC-
ca, KOIyma OCHOBHOE TTOBpEXIAIOIIee eCTBIE OKa3bIBaeT
HaKaIlIMBalolIasi B TKaHW KPOBh (OYar reMaTOMUEIIHN),
a caM KOHTY3MOHHBI 0Yar HaXOAMTCSI B CTaINH (POPMHUPO-
BaHMSI, BBEEHHbIE HA 1-€ JIMOO 5-€ CYyTKU KJIETKM TOJbKO
HauMHAIOT OKa3bIBaTh CBOe nelicTBre. OMHAKO, YIUTHIBAST
JIOCTOBEPHBIC PA3IMUMS MEXIY 3KCIEePUMEHTAIBHBIMUI
TPYIIIaMu, MOXHO TOBOPUTH O 00JIee BEICOKOI 3 (PeKTUB-
HOCTH KJICTOYHOM Tepallii Ha 1-e CYyTKH IOCIe TPaBMBI.

Tem He MeHee HEOOXOOMMO OTMETHTh, YTO, HECMOTPSI
Ha SIBHYIO KOPPEJSILMI0 TMHAMUKU Pa3MepOB MOCTTPaB-
MaTHUYeCKOI KUCTHI CIIMHHOTO MO3Ta M TMHAMHWKU BOC-
CTaHOBIICHUST YTPAYeHHBIX (PYHKIIMA CITMHHOTO MO3Ta,
3HAYCHHNE MOTYT UMEThb TAKKe JTOKAJIU3AIMI M CTPYKTypa
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camoii Kucthl. [1pr 3TOM MBI HE MOXKeM OBITh a0COJIIOTHO
YBEpPEHBI B TOM, YTO pa3Mep KUCTHI IEHCTBUTEIHLHO BCe-
CTOPOHHE OTpaXKaeT (PYHKIIMOHAIBHBINM HEBPOJIOTICCKUI
craryc. C Ipyroif CTOpOHbBI, KOppeJsIns rpauKoB cTe-
IICHU BOCCTAHOBJICHMS HEBPOJOTHMYCCKUX (YHKIIUH
U YMCHBIICHUS 00beMa IMOCTTPAaBMATHICCKON KMCTHI
CITMHHOTO MO3Ta IMO3BOJISIET C BEICOKOM JT0JIe BEPOSITHO-
CTH TIpenroiaraTb Hammaue cBsa3u. OmHaKo B OymyIeM
HEOOXOIMMO ITPOIOJIKATE UCCIISIOBAHUS CTPYKTYPHI ITOCT-
TpaBMaTUIECKUX U3MEHEHUM CIIMHHOTO MO3Ta C TIpUMe-
HEHHEM BBICOKOTEXHOJIOTUIHBIX METOIOB, TAKMX KaK BbI-
cokononbHasts MPT 7,0 Tecna. Takke B TaHHOM cJiydae
TTOJIC3HBIM OKaXKeTCsl pa3pabOTaHHBI HAMU paHee METOI
KOMIIBIOTEPHOTO aHaJM3a CTPYKTYPHI ITOCTTpaBMaTHIC-
CKUX M3MEHEHU CITMHHOTO MO3Ta, IIPUMEHEHIE KOTOPO-
TO 3aIJTAHMPOBAHO Ha CJICMYIOIINX dTaraxX UCCIICIOBAHMSL.
Pe3ynbraTsl 3TOr0 aHaNMM3a IUIAHUPYETCS OMyOJIMKOBAThH
OTHEJIbHOU CTaThEN.

SAK/TFOYEHME

[MonygeHHBIE B UCCIICMOBAHNY PE3YJIBTAThl CBUICTEITh-
CTBYIOT O TOM, UTO KpuoKoHcepBrupoBaHHble MKITKY
P OMHOKPATHOM CUCTEMHOM BBEIECHWM KMBOTHBIM
mozaenssM TCM TsoKelloii cTeleHU CIToCOOCTBYIOT 3¢~
(beXTMBHOMY BOCCTAaHOBJICHUIO DYHKIWI CIMHHOTO
MO3Ta M OKa3bIBalOT HEMPOIPOTEKTUBHOE JACiCTBHE,
obecIieuynBast BEBIXXUBaHUE IMOBPEXICHHBIX, HO HE IT0-
IOIIMX B MOMEHT TPaBMbI HEIPOHOB M MX aKCOHOB.
OnHoxkpaTtHoe BHyTpuBeHHOE BBeneHrne MKIIKY B ko-
mmuecTBe 40—43 MJIH KJIeTOK Ha 1 KT MaccCHl Tejia pe-
LUTIMEeHTa CIIOCOOCTBYET MOBHIIIEHUIO COXPAHHOCTHU
HEPBHOM TKaHM CIIMHHOTO MO3ra M obecrieuynBaeT 00-
Jiee BEICOKWII YPOBEHBh BOCCTAHOBJICHUS YTPpadyeHHBIX
(GYyHKIIMI CIUHHOTO MO3ra.
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[TPUMEHEHUWE METOJIA T1/T2-KAPTUPOBAHUSI
JUTSI OLIEHKY KOHCUCTEHLIUU
MHTPAKPAHUAJIbBHBIX MEHUHTOM
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BBepeHue. MeHuHIMOMBI — Hanbonee pacnpocTpaHeHHble BHEMO3rOBbIE MHTPaKpaHUanbHble 06beMHble 06pa3oBaHus.
PaanKanbHOCTb yAaneHus MEHUHTMOM BO MHOTOM 3aBUCUT OT KOHCUCTEHLMW, pa3MepoB U 6NU30CTU PACNONOKEHUS ONy-
XONW K BaXXHbIM aHaTOMWYeCKUM CTPYKTypam. [pefonepaunoHHOe NPOrHO3NpOBaHMe NAOTHOCTU MEHUHTMOM UMeeT
Ba)XHOE 3HauYeHuWe AN BbIGOpa XMPYPruyeckoro JOCTyna v onepayuoHHOro 060pyA0BaHMs, NPOrHO3UPOBAHUA CNOKHOCTH
onepauuu, 06wWwen paguKanbHOCTY yaaNneHus ONyxXonu U HEBPONOTUYECKOTO UCX0Aa Noce onepaLmu.

Llenb uccnepoBaHUA — BbiABNEHNE NPEAUKTOPOB KOHCUCTEHLUM WHTPAKPaHWaNbHbIX MEHUHTUOM MO AAHHBIM MarHUTHO-
pe3oHaHcHoW ToMorpaduu ¢ ucnonb3oBaHuem metoaukmn T1/T2-kapTupoBaHus.

Matepunansl u metopbl. B nccnenosame Bownn 96 naumMeHTOB C NEPBUYHO BbIABIEHHBIMW MEHUHTMOMAMK, NPOONEpK-
poBaHHble B ®TBY «PenepansHblit LeHTp Helipoxupyprumny (r. Hosocubupck) B nepuog ¢ 2018 no 2021 r. MarHuTHo-
pe30oHaHCHble N306paxeHus GblIM NpoaHanM3MpPoBaHbl C UCMONb30BAHUEM METO/A PacyeTa OTHOLEHUA MHTEHCUBHOCTH
curHana Ha T1-B3BeleHHbIX U306paXKeHUAX K cUrHany Ha T2-B3BelleHHbIX M306paXEHUAX C NOCNEeAYIOWNM TPYNNOBbIM
Y KOPPENALUMOHHLIM CTaTUCTUYECKUM aHaNU30M AN CPaBHeHWA pe3ynbtatoB T1/T2-kapTMpOBaHWA C KNUHWYECKUMMY,
TUCTONOTUYECKUMU U MHTPAoNepPaLMOHHbIMU LAHHBIMU.

Pe3ynbTatbl. BbisiBNEHO CTAaTUCTUYECKM 3HAYMMOE MOBbIWEHWE UHTEHCMBHOCTW CUTHaNa M CTaHAAPTHOTO OTKIOHEeHMA
OT CpefHeil MHTEHCUBHOCTU Ha T1/T2-KapTax OT NCaMMOMATO3HbIX MEHUHTMOM MO CPABHEHWUID CO BCEMW OCTaJIbHbIMM
noatunamu. Kpome Toro, BbliBIEHa NONOXMUTENbHAA KOPPENALNUA MeXAY 3HaYEeHUAMN UHTEHCUBHOCTU CUTHANa OT MEHUH-
rnom Ha T1/T2-KkapTax ¥ MHTPaonepaLUoHHbIMW AaHHBIMU O KOHCUCTEHLMN ONYXOAN.

3aknioueHue. N306paxeHus, nonyyeHHble C nomMoLyblo MeToaa T1/T2-KkapTMpoBaHUs, He YCTYNAIOT Knaccuyeckum T2-B3Be-
LWEHHbIM U306pPaXEHNUAM B OLLEHKE KOHCUCTEHLUM UHTPAKPaHUaNbHbIX MEHUHTUOM. VX NpenMylLecTBOM ABNAETCS BO3-
MOXHOCTb NONYYEHUA aBCOMOTHBIX 3HAUEHUI MHTEHCMBHOCTU. HEOBXOAMMbI lanbHeliLMe NPOCNEKTUBHbIE UCCIEA0BAHMSA
ANA MOATBEPXAEHUSA NONYYEHHBIX PE3YNbTaTOB.

KnioueBble cnoBa: MHTPaKpaHMUanbHbIE MEHUHTUOMBI, MarHUTHO-pe3oHaHcHas ToMorpadus, T1/T2-kapTupoBaHue, KoH-
CUCTEHLUA MEHVHTUOM

Ina yutupoBanmua: ®unumoHosa E.A., A6gunatunos A.A., KanuHosckuit A.B. u gp. Npumererue metopa T1/T2-kapTu-
POBaHUA ANA OLEHKU KOHCUCTEHLMU UHTPAKpaHUanbHbIX MeHUHTMOM. Hellpoxupyprus 2023;25(4):31-40. DOI: https://
doi.org/10.17650/1683-3295-2023-25-4-31-40
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Background. Meningiomas are the most common extracerebral intracranial neoplasms. Radicality of meningioma re-
section largely depends on its consistency, size, and closeness to important anatomical structures. Preoperative prog-
nosis of meningioma density plays an important role in selection of surgical access and operative inventory, general
radicality of tumor resection, and neurological outcome after surgery.

Aim. To determine predictors of intracranial meningioma consistency using magnetic resonance imaging and T1,
T2-mapping technique.

Materials and methods. The study included 96 patients with primary meningiomas who underwent surgery at the
Federal Neurosurgical Center (Novosibirsk) between 2018 and 2021. Magnetic resonance images were analyzed using
calculation of the ratio between signal intensity on T1-weighted and T2-weighted images with subsequent group and
correlation statistical analysis for comparison of T1, T2-mapping results with clinical, histological and intraoperative
data.

Results. Statistically significant increase in the signal intensity and standard deviation from the mean intensity on T1,
T2-maps of psammomatous meningiomas compared to all other subtypes was observed. Additionally, positive correlation
between signal intensity form meningiomas on T1, T2-maps and intraoperative data on tumor consistency was found.
Conclusion. Images obtained using T, T2-mapping technique are as informative as traditional T2-weighted images for
evaluation of intracranial meningioma consistency. Additionally, they allow to obtain absolute intensity values. Further
prospective studies are necessary for confirmation of the obtained results.
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BBEJIEHUWE

MeHUHTHMOMBI — Hanbosiee pacnpoCTpaHEHHbIE BHE-
MO3TOBBIE MHTpaKpaHUaIbHbIE OITyXou [1]. boabmmHCT-
BO U3 HUX SBJISIIOTCSI JOOPOKAYECTBEHHBIMU U MEIJIEHHO
pacTylumMuy HoBooObpazoBaHusiMU. Ha cerogHsHuMiA 1eHb
OCHOBHBIM METOJIOM JIEYEHUSI OCTAETCSl XMpypruyeckast
pe3eKums [2], Torma Kak Ipyrie MeTOObI (paaTuoXupyprus,
apTepuaibHasi SMOOIM3aLKS U XMMUOTEpanus) MpUMeHsI-
I0TCS1, TJIABHBIM 00pa3oM, KaK JOMOJTHEHUE K XUPyprude-
CKOMY JICUEHUIO.

Dusnyeckast INIOTHOCTH (KOHCUCTEHIINS ) MEHITHTIOM
SIBJISIETCSl BAXKHBIM (DPAKTOPOM, OT KOTOPOTO 3aBUCST CII0XK-
HOCTb XMPYPrM4YECKOro YAaJIeHUSI ONTyXOJU U PUCK Pa3BU-
THUSI THTpaoTlepallMOHHBIX ocioxXXHeHui [3]. Boee msarkue
MEHMHITMOMBI Yallle BCETO yIaeTcsl pe3elMpoBaTh paav-
KaJIbHO, C HU3KUM IPOLIEHTOM HEBPOJOrMYECKOTro Aedu-
1IMTAa, MEHBIIUM KOJMYECTBOM OCJIOXHEHUUN W HUZKHUM
MPOLEHTOM PEeLMAUBOB MOcje ornepauuu. B ciydyae Me-
HUHTMOM TIJIOTHOW KOHCUCTEHLIMU HE BCETIa YAaeTCs 10-
CTUTHYTb PaAuKaJIbHOU pEe3eKIIUH.

PanukanbHOCTb ynmajleHUsT MEHMHTUOM 3aBUCUT
OT KOHCUCTEHLIMU, pa3Mepa U OJM30CTU PACIIONOXKEHUS
OITyXOJIX K BaXXHBIM aHATOMUYECKUM CTPYKTypam [4].
IIpenonepaliMoHHOE MPOTHO3UPOBAHUE TIJIOTHOCTU Me-
HUHTMOM HEOOXOAMMO ISl BIOOpA XUPYPruyeCcKoro a0-
CTymna v ONnepalrMoOHHOro 000pyI0BaHMS; TAKXKe HEOOX0-
JUMO TIPOTHO3UPOBATh CJIOXHOCTb PE3EKUMU, OOIILYI0
pPaavKaaIbHOCTh YAAJIEHUS OMYXOJIU U BEPOSITHOCTh Pa3BU-
THSI HEBPOJIOTUYECKOTO AeUIInTa ITocye ornepanun. Ta-
KHUM 00pa3oMm, C XMpYpPruueCcKoi TOUKM 3peHus Orpeaesie-
HU€ KOHCUCTEHLIMM MEHUHTMOMBI 10 OTIEpaLIMU SIBJISIETCS
Ba>KHOW 3a[1a4ecid.

Cuwuraercs, 4To hu3ndecKasi IJIOTHOCTh MCHIHTIOM
3aBUCUT OT COOTHOLUEHUSI KOHLEHTPALMI BOABI U KOJUIA-

reHa B OITyXOJIeBOI TKaHU [5], TeM He MeHee Ha JaHHBIN
MOMEHT HET yOeaUTEIbHbIX TaHHBIX O B3AUMOCBSI3U MEX-
Ny KOHCUCTEHLIMEH MEHMHIMOM U MX TMCTOJOTMYECKUM
noaruriom [1].

MarauTtHo-pe3oHaHcHas ToMorpadust (MPT) — He-
3aMEHUMBIN Ha CETONHSAIIHUI IeHb METOI TUATHOCTUKU
MHTpaKpaHUATbHBIX 00pa30BaHMIA, KOTOPBIi NTPacT BaxkK-
HYIO pOJIb B IPEIOTIEPAIIMOHHOM TIaHNpoBaHUN. OIHAKO
OILICHKA KOHCUCTCHIIMM MEHUHTUOM 110 JaHHBIM CTaH-
naptHoit MPT npencrabisieT co00ii JOCTaTOYHO CIOXHYIO
3amauy [6]. B psge uccnemoBanmii [2, 5, 7, 8] Obla moka-
3aHa OTpHUIIATeIbHASI KOPPEIIAIIS MKy MHTCHCUBHOCTBIO
curHama Ha T2-B3BemeHHBIX m3o0paxkeHusx (T2-BU)
¥ TUIOTHOCTBIO MEHWHTUOM; Apyrue pabotsl [9, 10] He
TIOATBEPAVUIN 3TH Pe3yJabTaThl. B OOJBIIMHCTBE OIMyOIM-
KOBaHHBIX pabOT OBUIO MOKa3aHO, YTO MHTCHCUBHOCTH
curHaina Ha T1-B3BemeHHBIX n300paxxeHusx (T1-BH1) He
OTpaxkaeT KOHCUCTEHIIUIO onyxou [1].

T1/T2-kapTrpoBaHME SIBIISIETCS TOCTATOYHO IIPOCTHIM
METOIOM KOJIMYECTBEHHOM OIICHK MarHUTHO-PEe30HAHC-
HBIX (MP) n3o0paxeHuit u IIpeAcTaBiIsIeT COOO0IT TTOBOK-
CEJIBHBIN pacyeT OTHOIICHMSI MHTCHCUBHOCTH CHTHAaja
Ha T1-BU x uHTeHCUBHOCTM curHayia Ha T2-BU [11].
CoBpeMeHHBIE METOIBI KATMOPOBKY M KOPPEKIINHA MHTEH-
cuBHoct T1-BU 1 T2-BU no3BoisioT criiaauTh Bapra-
TUBHOCTH 3HaUeHMit oTHommeHust T1/T2 Mexmy mzobpa-
XKEeHUSIMU, TTIOTYYEeHHBIMUY Ha pa3HBIX cKaHepax [12].

B manHOiI1 paboTe BBHIIIOJIHEHA OIICHKA B3aMMOCBSI3U
WHTEHCUBHOCTH curHaja Ha T1/T2-kapTax ¢ pu3ndecKou
TUTOTHOCTBIO MHTPaKpaHNUAIBHBIX MEHMTHTHIOM 1 MIX THCTO-
JIOTUIECKUM ITOATHIIOM.

Iean uccaenoBanmMst — BbISIBIEHWE MPEIUKTOPOB KOH-
CHUCTEHIIMY WHTPAaKpaHUAIbHBIX MCHIMHTHOM TIO0 TaHHBIM
MPT ¢ ucnionp3oBaanem Mmetonnku T1/T2-kapTupoBaHuSL.



MATEPHAJIBI 1 METO/IbI

IMTanuentol. MccnenoBaHme SIBISIETCS] PETPOCIICKTHB-
HbeIM. Mcionb3oBan apxuB maHHBIX PI'BY «DenepanbHbIin
LeHTp Helipoxupyprun» (T. HoBocnbupck) 3a 2018—2021 rr
B uccnenyemyio rpymnmy Bourin 96 nauueHToB (75 XeH-
IIWH, 21 My>K4rHa, CPeIHUI BO3pacT 55 JIeT) ¢ MEeHUHTHO-
MaM¥ UHTpaKpaHUAIBHOM JIOKAIN3AIIUH,, TOCITUTATU3HPO-
BaHHbIe B DI'BY «DenepanbHblii HEHTP HENPOXUPYPTUN»
(. HoBocuOMpPCK) i1t XUpyprudecKkoro jJedeHus. beum
HUCKITIOUCHBI TTAIIMEHTHI ¢ MHOXECTBEHHBIMU MEHUHTHO-
MaMHM, HaJIUIAeM IIPOIOKEHHOTO pOCTa 00pa3oBaHMUSI
1 TTAIIACHTHI TTOCTIe JIyYeBOM TepaItii.

Bcem nanvenTam BeinosHsiack MPT ronoBHOro mMmo3-
ra ¢ KOHTPACTHBIM YCWJICHMEM Ha MpPeIorepallmiOHHOM
3Tare 1Mo CTaHAAPTHOMY IIPOTOKOJTY. MyIBTHCIIHpATbHAS
KOMITBIOTEpHAs TOMOTpadusI TOJIOBHOTO MO3Ta He IIPOBO-
JIAJIACh.

Y Bcex maiyeHTOB TakxKe ObLIM cOOpaHbl KIMHUYE-
CKMe W MHTpaoIllepallnoHHbIe maHHBIe. OIyXoan ObUIH
TUCTOJIOTMYECKH Bepr(UITMPOBAHBI C OITMCAHUEM TTOATH -
a: MEHUHTOTeTNANIbHBIN (1 = 29), mepexoaHbiit (n = 27),
(ubpobnactuueckuii (n = 16), mcaMMoOMaTo3HbIA (1 = 15)
u atunmaeckuii (n = 9). [No knaccudukanum Bcemupnoit
opranmu3aunu 3apaBooxpaHeHust Grade 1 Obl1a Bepudum-
nmupoBaHa y 88 mamueHToB, Grade 2 — y 8. JleTanbHbIe
IaHHBIC 00 aHATOMUYECKON JIOKAIU3alIu MEHUHTHAOM
npuBeaeHbI B Ta0I. 1.

sl OLIEHKW pa3MepoB MEHWHTHOM HCITOJIb30BaIN
cucrteMy, npemioxeHHylo A. Goel u coaBt. [13] mig Me-
HUHTHOM TIePeIHETO HAKJIOHEHHOTO OTPOCTKA: HeOOb-
e (<3 cM, n = 20), cpennue (3—5 cMm, n = 44) u Gonbime
(>5 cM, n = 32). PagukaabHOCTh yoaJeHUs] MCHUHTHOM
OILICHMBAJIM HAa OCHOBE MHTPAONEPAIIMOHHBIX JTaHHBIX
no mkazne D. Simpson [14] 1 o pe3ynbrataM KOHTPOJIb-
Hoit MPT ¢ KOHTpacTHBIM yCHJIEHUEM Ha 2-€ CYTKU TT0CTIe
OIepaInu.

HWuTpaonepanonHas oneHka KOHCHMCTEHIHMHM MEHMH-
rioM. J1J1sT THTpaoIIepaliiOHHOTO OIpeIeIeHUSI KOHCUCTCH-
I MEHWHTHOM HCITOJIb30BAIM IIKAITY, IIPEIIOKEHHYIO
G. Zada u coasr. [15]. IlIkama ocHOBaHa Ha MHTpaoTiepa-
IIMOHHBIX BO3MOXKHOCTSIX YIAJICHUS OITYXOJIH C UCITOJIB30-
BaHUEM Pa3IMYHBIX HEHPOXUPYPTUUSCKIX MHCTPYMEHTOB:
00BIYHOTO acIMpaTopa, yABTPa3ByKOBOTO IE3MHTErpaToOpa
(CUSA), ocTpbIX MTHCTPYMEHTOB (JIe3BUE CKAITBITEIIST, HOX-
HUIIBI) ¥ TIETJI OT MOHOITOJISIPHOM 3JIEKTPOKOATYJISIIIAH,
KOCTHOTO aecTpykropa (Sonopet) (Tabi. 2). B 3aBucumo-
CTH OT MCITOJIb30BAaHHBIX MUKPOXUPYPTUUECKUX UHCTPY-
MEHTOB IO KOHCUCTCHIIMM OMYXOJIM OBIIA Pa3mecICHBI
Ha pBIXJIbIe, MITKHE, YMEPEHHO TIOTHBIE, TUIOTHBIE 1 OC-
cuduipoBaHHbIe. MHTpaoIiepallnoHHasT OIleHKA KOHCH -
CTCHIIMM MEHWHTHOM BBHITIOTHSIIACH ITyTEM PETPOCIICKTHB-
HOTO ITPOCMOTPa MHTPAOTIEPAIIMOHHBIX BUIEO3aMCEH.
KoHcucTeHIMIO OITyX0osin y BCexX MallieHTOB OLCHUBAIN
OITBITHBIE HEMPOXUPYPTH.

ITapamerpst MPT-ckanupoBanuss. MPT ronosHoro
MO3ra BEITIOTHSUIM Ha ammapaTe Siemens Avanto ¢ Harpsi-
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Taomuua 1. Jannsie o n0kasuzayuu MeHuH2UOM

Table 1. Data on meningioma locations

Jlokanm3anusi MEHUHTHOM Yucao naumeHTos, n

Byropok Typeiikoro cenna

. : 10
Tubercle of sella turcica
Kppliia opouThl 2
Roof of orbit
OnbdakTopHast IMKa 5
Olfactory fossa
Opb6ura 3
Orbit
Kpbl10 KITMHOBUIHO KOCTU 9

Wing of the sphenoid

CpenHss yeperrHast IMKa 1
Middle cranial fossa

3aIHAS TOBEPXHOCTh MMMPAMUIBI

BUCOYHOI KOCTH 8
Posterior surface of the petrous part of the

temporal bone

INeTrpoknuBanbHas 5
Petroclival

KoHBekcuTanbHasi MEHUHTHOMA
MO3XeUuKa 1
Convexital cerebellar meningioma

Boipinoe 3aTeiouHOE OTBEPCTUEC 1
Foramen magnum
KonBekcuraabHas

. . 30
Convexital
HapacarI/ITTaanasI 1 6
Parasagittal
Hamér Mo3xeuka 5

Cerebellar tentorium

Bceeo
Total 96

KeHHOCThIO MarHuTHOTrO 110714 1,5 T. O6BeM 0bcltemoBa-
HUS BKJIIOYAJ CTaHZAPTHBINA IPOTOKOJ CKAHWMPOBAHMS
¢ ucnoub3oBanueM T1-BU (TR — 6,26 mc, TE — 2,42 mc,
FOV — 256 x 216 mMm, Matrix — 256 x 216, ToniuHa cpe-
3a — 1 mm) u T2-BU (TSE, TR — 5000 mc, TE — 91 mc,
FOV — 272 x 244 mm, Matrix — 384 x 262, ToniuHa cpe-
3a — 5 MM) B aKCHAJIbHO TUIOCKOCTH.

IocTnponeccunr n anamm3 uzodopaxenmii. T1/T2-kap-
THUpOBaHUE BBHIMOJHIAIU B Tporpamme SPM12
(http://www.fil.ion.ucl.ac.uk/spm) (Wellcome Department
of Imaging Neuroscience, BetnkodputaHus) ¢ TOMOIIIBIO
tynookca MR-Tool (https://www.nitrc.org/proj-
ects/mrtool). B KauecTBe BXOTHBIX JaHHBIX UCITOIb30BAIN
crangaptHbele T1-BU n T2-BU. ITocne npouenyp HopMa-
JIN3alMH, HeJTMHEeMHOI KOPPEeKIIMY MHTEHCUBHOCTH U pe-
TUCTPALIMA M300pakeHUI MMPOBOIWUIN TTOBOKCEIbHBIN
pacueT otHomeHus T1/T2 ¢ mocTpoeHnEM COOTBETCTBY-
IOIMX KapT IJIs KaXIOro ITallMeHTa COTJIACHO paHee
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Tabmuua 2. [llkara unmpaonepayioHHoOl OUeHKU KOHCUCMeHYUU MeHUuHeuom, npedroxcennas G. Zada u coasm. (2013) [15]

Table 2. Meningioma consistency grading system according to G. Zada et al. (2013) [15]

XapakTepUCTHKH KaTCYJIbI
OIyXOJIH

HucTpymenT(bI), HCOJb3YeMblii(bie)
U1l BHYTPEHHE# JeKOMIIPECCHH OMyX 0N
(debulking)

Kancyn a JICTKO CKJIaJbIBacT-

Ipaganus
IJIOTHOCTH Oo0mmee onucanne
1 Prixnas onmyxonb

Extremely soft tumor

csl WIK 0e3 KarlCyJibl
Capsule easily folded

Jlerko yXxoauT B OOBIYHBII aCITUPATOP
Suction

Or no capsule

Msirkasi OIyXoJib; GOJbIIAsl YACTh
OITYXOJIM CBOOOTHO YXOIUT
D) B OOBIYHBIN aciMparop; Guopo3Has
CTpOMa OCTaeTCs
Soft tumor; bulk of tumor freely
suctioned; fibrous stroma remains

‘YMepeHHO IIoTHasT; CBOOOIHO
HE YXOIUT B OOBIYHBIN aCIIMPATOP.
3 Jlerko yxoaut B Y3-1e31MHTErpaTop

Kamncyna nerko ckiaabiBaet-
¢4 I0cJIe YaCTUYHOMI
BHYTPEHHEW JEKOMITPECCUU
Capsule easily folded following
partial internal debulking

Karcyna cknanpiaercs
IOCJIe JOCTATOYHOM BHYTPEH-

YnaneHue 60JblIei YaCTU BBIMIOJIHSIETCS
C OOBIYHBIM acmMpaTopom; hbubpo3Has
CTpOMa pe3eLUPYeTCs C Karcyaon
Majority done w/suction; fibrous stroma resected
w/capsule

Pe3sekius mo yacTsiM; Y3-Ie3UHTETpaToOp
WJIM IPYTOe MEXaHUYECKOe YCTPOUCTBO
(HOXHUIIBI) TPUMEHSIETCS 1T BHYTPEHHEH
JIEKOMITPECCUU.

. : HEUW TeKOMIPECCUN .
Average consistency; cannot be freely B A - p - . Y3-ne3uHTerpaTop Mpy HU3KO MOIITHOCTH
e ’ o Y Capsule folds following sufficient . A R
suctioned; requires some degree debulkine Piecemeal resection; ultrasonic aspiration or other
t=}

of mechanical debulking

[1oTHas omyXx0Jib; C TPYAOM YXOAUT
WJIM HE YXOIUT B Y3-1e3UHTEerpaTop.
4 TpebyeT MEXaHUYECKOTO YAAIEHUS
Firm tumor; requires mechanical
debulking

KanpuumHupoBaHHAs 1/ WIN OCCU-
(huLpoBaHHas OIMyXOJb;
KOHCUCTEHLUSI KOCTHOW IUIOTHOCTHU;
5 YyacTo TpedyeTcs 0J10K-pe3eKIIus
Extremely firm and/or calcified tumor;
may approach density of bone; often
requires en bloc resection

Ilpumenanue. Y3 — yrompa3zgykogoii.
Note. US — utlrasonographic.

onuncaHHoMy anroputmy [12]. JlanpHedmuii aHanus
T1/T2-xapT BHIIOJTHSIN BPYYHYIO C MCIIOIb30BaHHEM
mporpammbl ITK-SNAP (http://www.itksnap.org). B ak-
CHAJIbHOM IIJIOCKOCTH BBICTABJISUIM PETHOHBI MHTEpeca
HeTIPaBWJIBHOM (hOPMBI, IIOBTOPSIOIINE KOHTYP OITyXOJIN
Ha 3 TTapajuIeJIbHBIX YPOBHSIX, C ITOCJICAYIOIINM YCPeIHe-
HHEM 3HaYeHUU MHTEHCUBHOCTHU. [e€TepOreHHOCTh MOp-
dorormIecKoll CTPYKTYPHI OIyXOJIU OLCHUBAIMN ITyTeM
pacyeTa CTaHZAPTHOTO OTKJIOHEHUS OT CpeaHEel MHTEH-
cuBHOCTU curHaia Ha T1/T2-kaprax. JJomOJIHUTEIHHO
IMPOBOIMJIN aHAJIN3 MHTCHCUBHOCTHU CUTHaIa OT MEHUH-
ruoM Ha T2-BU mocie ipolienypbl HEIMHEHOI KOppeK-
iy nHTeHCcHBHOCTH (T2co0r1T).

Craructigeckas 06padoTka 1aHHbIX. CTaTUCTUIECKYIO
00pabOTKY MAHHBLIX BBIMOJHSAM B Iporpamme R
(www.r-project.org). /I cpaBHeHUSI WHTCHCUBHOCTEH
curHaja Ha T1/T2-kaprax MexXay rpyIIaMy UCTIOJIb30Ba-
JIN IBYXBBIOOPOUYHBIA t-KPUTEPUIl IJIsI HE3aBHMCHMBIX

TBepmas Karcyia; KarcyJsa
HE CKJIaAbIBACTC I1OCIIC
BHYTPEHHEW JEKOMITPECCUU
Firm capsule; difficult to collapse
despite tumor debulking

XKecrkas karicyina, Kotopast
HE CKJIaAbIBAETCS
¥ HE CBOPAYMBAETCS
Rigid capsule that does not fold
or collapse

mechanical debulking device, often at low setting;
sharp dissection

Pesekiust mo yactsm; Y3-ae3nHTErpaTop
WJIN IPYro€ MEXaHNYCCKOE YCTpOﬁCTBO
(HOXXHUIIBI, MOJIOTOK) IIPUMEHSIIOTCS
TSI BHYTPEHHEU TEKOMITPECCUU.
¥Y3-nme3uHTerpaTop Mpu BHICOKO MOIITHOCTH
Piecemeal resection, ultrasonic aspiration, loop
cautery, or other mechanical debulking, often
at high setting; sharp resection or loop cautery

VhaneHre MeXaHNYECKOUW OCTPO pe3eKITUKI
(HOXHUIIBI), MPUMEHEHHE O0pa, KOCTHOTO
JIeCTPYKTOpa
Difficult to debulk even w/ultrasonic aspiration,
cautery loop, or mechanical/sharp dissection

BBIOOPOK. JIJ15T OLIEHKM B3aMMOCBSI3W MTHTEHCUBHOCTH CHT-
Haya Ha T1/T2-kapTax ¢ ”HTpaoIepallMOHHBIMU JaHHBI-
MM 0 (GU3NIECKON TUIOTHOCTH OITYXOJICH ITIPOBOIVIIN KOP-
PENSILIMOHHBINA aHAJN3 C MCIOJIb30BAaHUEM KPUTEPUS
IMupcona. B xauecTBe ITopora CTaTUCTUISCKOM 3HAUNMO-
ctu puHsITO 3HaYeHwue p <0,05.

PE3VJIBI'ATHBI

PesynbraThl ncciemoBaHUs TIPEACTaBICHBI B Ta0. 3
¥ Ha pUCYHKax (CM. majee).

B uccnenyemoit rpynne ToranbHoe ymaneHue (I—
II cTeneHp pagKaIbHOCTH IO Simpson) OBUIO TOCTUTHY-
T0 y 81 (84,4 %) mauuenta (u3 Hux | crenenp — y 21,
II crerrens — y 59), cyorotanpHoe ynanernue (111 crermenp
o Simpson) —y 8 (8,3 %), uactuunoe ynaiexue (IV cre-
reHsb 1o Simpson) —y 7 (7,3 %).

ITpu cpaBHEHMN aOCOIOTHRIX 3HAYCHIIT THTEHCUBHO-
ctu curHaja Ha T1/T2-KapTax OT pa3HBIX TUCTOJIOTMIECKIX


http://www.itksnap.org/pmwiki/pmwiki.php
http://www.r-project.org).
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Tabmua 3. 3nauenus unmencuenocmu cuenana Ha T1/T2-kapmax u T2corr om pazau4Hsix 2UCOA0UHECKUX NOOMUNOE8 MEHUHSUOM

Table 3. Signal intensity values on T1, T2-maps and T2corr from different histological subtypes of meningiomas

PTG AOCOJIIOTHDBIE 3HAYEHHS

AOGCOIIOTHBIE 3HAYEHUS CraHIapTHOE OTKJIOHEHHUE

Ha T2corr Ha T1/T2-kaprax Ha T1/T2-kaprax
AT 43,0 1,31 0,19
Atypical
MeHMHFOTeJHaanbIH 41,7 1,24 0,15
Meningiothelial
LlepexonHELi 42, 1,26 0,16
Transitional
[l)](':aMMOA{[aTogHLIH 32,8% 1,65* 0,31*
sammomatous

DdubpobdIacTUYECKUi
Fibroblastic 41,9 1,28 0,13
*p <0,01.
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Puc. 1. Pezyavbmamet epynnoeoeo cmamucmu4ecko2o anau3a abcortomHslx 3Havenuii unmerncusnocmu cuenana Ha T1/T2-kapmax om pasHwix eucmono-

2u1ecKux noomuno8 MeHuH2UOM

Fig. 1. Results of group statistical analysis of the absolute values of signal intensity on T1, T2-maps from different histological subtypes of meningiomas

IIOATUTIOB MEHMHTHUOM OTMEYaJIOCh 3HAYNMOE €€ TIOBBI-
IIeHre B IICAMMOMATO3HOM IIOATHUIIE MO CPaBHEHMIO
co BceMn octanbHBIME (p <0,01, cm. Tabi. 3, puc. 1).
IIpu cpaBHEHNY 3HAYCHUI CTAHOAPTHOTO OTKIIOHEHUS
OT cpemHel MHTEeHCUBHOCTHU (TTOKa3aTelb, OTPasKAIOIINIA
MOP(OIOTNIECKYIO TETEPOTEHHOCTh OITYXOJICBOM TKAHM)
Ha T1/T2-kapTax B pa3HbIX TUCTOJIOTUICCKUX TTOITHUIIAX
MEHMHTHOM TaK3Ke OTMEYaAJIOCh 3HAUNMOE €TI0 TOBBIIIICHIE
B IICAMMOMATO3HOM IIOATHUIIE TI0 CPABHEHUIO CO BCEMU
ocraabaeiMu (p <0,01, cMm. Tadm. 3, puc. 2). 3HAUMMEBIX
pa3IM4Inii B aOCOMIOTHOM MHTEHCUBHOCTY CUTHAJIA 1 3Ha-
YEHMSIX CTAHAAPTHOTO OTKJIOHEHUSI OT CpeIHeit THTEHCUB-
Hocti Ha T1/T2-kapTax MeXny MEHUHTOTEIHATbLHBIM,
IIepeXOMHBIM, (PHOPOOIACTUICCKIM 1 ATUITMICCKIM TTO-
THIIAMH BBISIBJICHO HE OBLIO.

IIpu cpaBHeHUM aOCOTIOTHBIX 3HAYCHUIT MHTCHCHUB-
HocTu curHaia Ha T2-BU mocie mponenypsl HeTMHEHO
KOppeKIINY MHTeHCUBHOCTH (T2corr) OT pa3HBIX TUCTOJIO-

TUYECKUX TTOATUTIOB MEHHMHTUOM OTMEYAIOCh 3HAYNMOE
ee CHIKEHME B IICAMMOMATO3HOM ITOATHUIIC B CpABHEHUHU
co Bcemu octanbHbIMU (p <0,01, cM. Ta6:1. 3, puc. 3). 3Ha-
YUMBIX pa3JIMIrii B a0COMOTHOM MHTEHCUBHOCTH CUTHAJIA
Ha T2corr n300paxkeHUSIX MEXIY MEHUHTOTETUAIBHBIM,
TepeXOTHBIM, (DMOPOOIACTIICCKIM 1 ATUITNICCKIM IO -
THUTIAMH BBISIBJICHO He OBLIO.

IIpu cpaBHeHUM aOCOTIOTHBIX 3HAYCHWI MHTCHCHUB-
HocTH curHama Ha T1/T2-kaptax u T2corr-n3o0paxkeHu-
SIX OT MCHUHTUOM pa3HOM CTEIICHU 3JI0KaYeCTBEHHOCTH
(Grade 1 1 2) cTaTUCTUYECKH ITOCTOBEPHBIX Pa3IMUIMil
BBISIBJIEHO He O0b110 (p >0,05).

ITpu mpoBeneHUM KOppeIIIIMOHHOTO aHann3a [Tup-
COHa ObIJIa BEISIBJICHA ITOJIOXUTEIbHAS KOPPEIISIINS MEX-
Iy 3HAYCHUSIMU MHTCHCUBHOCTH CUTHAJIA OT MEHUHTHIOM
Ha T1/T2-xapTax ¥ WHTpAOIIePAIlMOHHBIMU JaHHBIMU
0 (pM3MYECKO IIOTHOCTH OIyX0jieBoit TKanu (R = 0,29,
p <0,01, puc. 4). CraTuCTUYECKN 3HAUMMOI KOPPEISITUN
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Puc. 2. Pezyabmamsl 2pynnogoeo Cmamucmu4ecko20 aHaau3a 3Ha4eHuii CmanoapmHuo2o omkAoHenus unmencusnocmu cuerara na T1/T2 kapmax om pa3z-

HbIX 2UCMOA0UMECKUX NOOMUN08 MEHUHSUOM

Fig. 2. Results of group statistical analysis of the standard deviation of signal intensity on T1, T2-maps from different histological subtypes of meningiomas
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Puc. 3. Pesyabmamot epynnogoeo cmamucmu4ecko2o anaiusa abcoaiomHbix 3Ha4eruil unmencueHocmu cuenanra na T2-e36euieHHbix U300pajicenusx nocie
HeauHeliHoil kKoppekyuu unmercusrHocmu (T2corr) om paznvix eucmonsoeuuecKux noOMuno8 MeHUHSUOM

Fig. 3. Results of group statistical analysis of the absolute values of signal intensity on T2-weighted images after nonlinear intensity correction (T2corr) from

different histological subtypes of meningiomas

MEXIy 3HAaYeHUSIMM MHTEHCUBHOCTH CUTHAJIa OT MEHUH-
ruoM Ha T1/T2-kapTax 1 00beMOM HHTPAOTICPAIIIOHHOM
KPOBOITOTEPH BBISIBIICHO HE OBLIO.

B 1a651. 4 IpuBeneHBI TaHHBIE O CPeIHE MHTCHCUBHO-
CTU cuTHaja 1o pe3ynsratam T1/T2-kapTupoBaHus TIpU
Ppa3HOIt KOHCUCTEHIINM MEHIMHTHIOM, a TAKKe O PaTuKaIbHO-
CTH yIaJIeHUsI OIyXOJIM B IPyIIax ¢ pa3HOi KOHCUCTEHLIEN.

Ha pwuc. 5 mpencraBiieHbl KIMHUYECKUE TTPUMEPHI
npuMeHeHUsT MeTona T1/T2-kKapTupoBaHUS 11T TIPEI-
OIepalMOHHOM OLIEHKW KOHCUCTEHLIMY MEHUHTUOM: MSIT-
Kast MCHIHTHOMA, MCHUHTOTETNAIbHbIN TIOATHIT; TUTOTHAST
MEHUHTHOMA, TICAMMOMATO3HBII TTOATHII.

OBCYXKIEHUE

BoabIMHCTBO aBTOPOB OTMEYAIOT, YTO CTETIEHD pagn-
KaJIbHOCTY yIaJIeHUsT MEHUHTHOMBI 3aBUCUT HE TOJLKO
OT ee pa3Mepa, TUIIA, CTETIEHN MHBAa3UM BaXKHBIX aHATOMU-
YEeCKUX CTPYKTYP, HO I OT KOHCUCTEHIINU OITyXOJIN: B CITy-
yae MITKUX MEHUHTMOM BO3MOKHO XMUPYPTUUeCKOe Jieue-
HHUE C BbICOKOW paaukaibHoCTblo (I—II cTenmeHp mo
Simpson) u xopommM (QYHKIIMOHATEHBEIM HcxomoM. [lpn
TUTOTHBIX OITyXOJISIX TTOTTBITKY PagyKaTbHOTO YIaJeHHUS MO-
TYT MPUBECTU K TpaBMaTU3allMM BaXKHBIX aHATOMUYECKIX
CTPYKTYpP TOJOBHOTO MO3Ta M TpyOBIM HEBPOJIOTUYECKUM
HapyLIEHUSIM C BBICOKOM BEpPOSITHOCTBIO JIETAJILHOTO



R=0,29; p=0,0034
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KoHcmcTeHUmMA no nHTpaonepauroHHbIM faHHbiM / Consistency according to intraoperative data

Puc. 4. Pesysvmamor KoppeasyuoHH020 GHau3a mexcoy noKazamensamu unmercusHocmu cuenana om menutneuom na T1/T2-kapmax u unmpaonepayuom-

HbIMU OGHHBIMU 0 KOHCcUcmeryuu onyxoau (no wkane G. Zada u coasém.)

Fig. 4. Results of correlation analysis between meningioma signal intensity on T1, T2-maps and intraoperative data on tumor consistency (per G. Zada et al. scale)

Ta6muna 4. Cpeonsis unmencugnocms cueHasa no oannvim T'1/T2-kapmuposanus u paoukasbHOCMb YOaieHusi ONYXoau 8 epynnax MeHUHeUuoM ¢ pasHou

naomuocmuto no wikane G. Zada u coasm. (2013)

Table 4. Mean intensity per T1, T2-map data and radicality of tumor resection in groups with meningiomas of different density per the G. Zada et al. scale (2013)

IInoTHOCTH Yneno ma- A0COJIIOTHBIE 3HAYE- PamukanbHoe Cy0ToTaibHOE ITapnmannHoe
no G. Zada CHTOB. 1t HHUSI KHTEHCMBHOCTH yaajaeHue yaajienue yaajieHue
1 COABT. T ? Ha T1/T2-kaprax Grade, n (Simpson I-1II), n  (Simpson III),n  (Simpson IV), n
Grade 1 — 1
1 1 1,21 Graded — 0 0 1 0
Grade 1 — 12
2 13 1,24 £ 0,2 Grade 2 — 1 12 1 0
Grade 1 — 20
3 24 1,25+0,2 Grade 2 — 4 22 1 1
Grade 1 — 49
4 52 1,35+0,2 Grade 2 — 3 43 4 5
Grade 1 — 6
5 6 1,71£0,7 Grade 2 — 0 4 1 1

MCXO0Ia MM 3HAYMTEIIPHOTO CHIDKCHUS Ka4ecTBa XU3HU
MMaIeHTOB, OCOOEHHO B CIy9ac MEHUHTHOM OCHOBAHMSI
yeperna [16—19].

Takum 06pa3oM, 3HaHNE TTPETUKTOPOB KOHCUCTECHIINHI
MEHUHTUOM 10 JaHHBIM MPT OyaeT nmose3Ho Helpoxu-
PYpPTy IS TUTAHUPOBAHUS OTIePALIUH.

[MonmyyeHHBIC HAMM PE3YJIBTATHI B 1IEJIOM ITOATBEPXKIA-
0T TEOPETUICCKIE TIPEATTOCHUIKHI, N3JI0XKEHHBIC aBTOpaMU
Merona T1/T2-kaptupoBanus [12]. CuurtaeTcs, 9To Bpe-
MeHa penakcaruy T1 1 T2 Mo3BOJISIOT pacCUNTATh B3aM-
MOOTHOIIIEHNE MEXIY KOHIICHTPAIIMSIMI BOIBI M1 MAKPO-

MoJIeKya B TKaHsX. Tak, M”HTeHCUBHOCTb MP-curnana
Ha T1-BU otpaxaer pacrpeneieHrue MaKpOMOJIEKYII,
TOorda Kak BpeMs penakcanmuu T2 orpaxaeT nuddy3mns-
HOCTh MOJICKYJI BOIBI (TT0Ka3aTeIb, 00paTHO MPOIIOPIINO-
HaJIbHBIM KOHIICHTpAIlMX MaKpoMoJieKys). Pacuer oTHO-
meHust T1/T2 mM03BOMSIET KOJMYESCTBEHHO OILICHUTH
WHTEHCUBHOCTb CHTHAJIA Ha TTOJIy9aeMbIX KapTaxX, TOITOJI-
HUTEJIbHO YBEJIMIMBAsI COOTHOIIICHNE «CUTHAI—IITym» [20].
MeTton He BIMSAET Ha 00IIIee BpeMsI CKAHUPOBAHMS, TI0-
CKOJIBKY OCHOBaH Ha ITOCTIIPOIECCUHTE CTaHIAPTHBIX
T1-BA u T2-BH.
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Puc. 5. Kwunuueckue npumepor npumenenus memooa T1/T2-kapmuposanus 015 npedonepayuontol OUeHKY KOHCUCMEHUUU MEHUHSUOM: d — NAOMHAS
MEHUHSUOMA, NCAMMOMAMO3HbII NOOmun; 6 — Ms2Kkas MeHuneuoma, nepexodnuiii noomun. Ipueedenv: T1/T2-kapmol 6 akcuaibholl RAOCKOCMU HA YPOG-
He onyxoau (cnpasa) u T2-636euiennbie u300paxicerus nocie HeAUHeUHO KoppeKyuu UHMEHCUBHOCMU HA MOM Jice YposHe (caeéa)

Fig. 5. Clinical examples of using T1, T2-mapping technique for preoperative evaluation of meningioma consistency: a — dense meningioma, psammomatous
subtype; 6 — soft meningioma, transitional subtype. T1, T2-maps in the axial plane at the tumor level (right) and T2-weighted images after nonlinear intensity

correction on the same level (left) are presented

Nwmerotcs nccnenoBanus mo MPpUMEHEHUI0 JAHHOTO
METO/Ia B U3YUYEHUU PA3TUIHBIX MTaTOJIOTUI IEHTPATBHOMN
HepBHOU cucTeMbl [21—23]. Tem He MeHee, HECMOTPS
Ha BBICOKYIO TEOPETUUYECKYIO MPUBJIEKATEILHOCTD, Ha Ce-
TONHSIIIHUY AeHb HE OMyOIMKOBAHO Pa0OT, TOCBSIIIEHHBIX
mpuMmeHeHUIo T1/T2-KapTupoBaHMS IJIsT OIICHKHY KOHCH -
CTEeHLIMY WHTPAaKpPaHUATbHBIX O0bEMHBIX 00pa30BaHUM.

IIpennaraemblii HaMy METO KOJIMYECTBEHHOM OLIEHKU
KOHCUCTEHIINY MHTPAaKPAaHUATbHBIX MEHUHTHOM HE yCTy-
TaeT 1o MHGQOPMATUBHOCTY aHAIM3Y Kitaccrmdeckux T2-BU.
CTOoUT OTMETUTH, OMHAKO, YTO cTaHmapTHBIe T2-BU He sB-
JISTIOTCST KOJIMIECTBEHHBIM METOIOM CKAaHUPOBAHUSI, a Clie-
JIOBATeJIbHO, MHTEHCUBHOCTh CUTHAJIA HA HUX BapbUpyeT
B 3aBUCHMOCTH OT TUTIa CKAHEePa, MOIITHOCTH ITOCTOSTHHO-
rO MarHUTHOTO TOJIST U T.J. [1OMBITKY CTaHAapTU3ALUN
OLICHKW MHTEHCUBHOCTHU curHaia Ha T2-BU myrem pac-
YeTa OTHOIIEHUSI MHTEHCUBHOCTM CUTHAJIA OT OIYXOJIU

K MTHTEHCUBHOCTHU CUTHAJIA OT CEPOro BELLECTBA FOJIOBHOTO
MO3Ta He TTO3BOJISIIOT B MTOJIHOW Mepe U30€XAaTh 3TUX ITPOO0-
1em [2].

JlaHHbIl cnocod MP-o1ieHKY BriepBble MPUMEHSIET-
Cs1 JUIS1 OLEHKY KOHCUCTEHUMU UHTPAKPAHUAIBHBIX M-
HUHTAOM. BBISIBIIEHBI 3HAaUMMbIE U3MEHEHUSI CUTHaa
Ha T1/T2-kapTax OT IICaMMOMAaTO3HOTO ITOATHATIA MEHIH-
TUOM IO CPABHEHUIO CO BCEMU OCTaJIbHBIMU; 3TO MOXHO
WCIIOJIb30BaTh B KAY€CTBE HEMHBA3UBHOTO MapKepa JaH-
HOW TPYMITBI OTyXOJIEU HA 3Tamne MpeaonepanruoHHOTO
iaHupoBaHusl. M3BeCTHO, 4YTO IICAaMMOMATO3HBIE Me-
HUHTUOMBI — IPYyIIa MEHUHTAOM, 00JIafalolux Haubo-
Jiee BBICOKOM (DM3MUECKON TIIOTHOCTHIO CPEIH THCTOJIO-
TUYECKUX TTOATUTIOB [24]. DTO 00YCIIOBIEHO HAIMYUEM
B HUX OOJIBIIOTO KOJUYECTBA IIOTHBIX KOJJIAT€HOBBIX
BOJIOKOH Y K&JIbLUIUHUPOBAHHBIX BKJIIIOYEHUI U, COOTBET-
CTBEHHO, HU3KOW KOHILIEHTPALIMEX MOJIEKYT BOABI, YTO



U MPUBOIMUT K IOBBILIEHNIO MHTEHCUBHOCTU CHUTHAIA
Ha T1/T2-kaprax.

Kpome Toro, BhISIBJIEHHAST IIOJIOXUTEIbHAS KOPPEIsi-
LM MEXAY 3HAYEHUSIMU UHTEHCUBHOCTU CUTHAJIA OT Me-
HuHruoM Ha T1/T2-kapTax ¥ MUHTpaonepaLMOHHBIMU JaH-
HBIMM O KOHCUCTEHLIMHU OITyXOJIM M03BOJISIET PEKOMEHIOBATh
METO/ K UCIOJIb30BAHUIO B PYyTUHHOM HEUPOXUPYpPruye-
CKOM TIpaKTHKe IS TIPEaoIepalliOHHOTO ITPOTHO3UPO-
BaHMS KOHCHUCTCHIIMY MHTPAKpaHUAIBHBIX MEHUHTHUOM.
OnHaKo yKa3aHHasi KOppeJsiius Obula JOCTaTOYHO Cja-
00if, HECMOTpPSI Ha BBICOKYIO CTATUCTUYECKYIO 3HAYM-
MocThb (R = 0,29, p <0,01); BeposSITHO, 3TO OOYCIOBICHO
PETPOCIEKTUBHBIM XapaKTePOM aHa/lIn3a, KOTOPhIA Me-
Hee TOYEH, YeM MHTpaolepalMOHHas MHTePIIpeTaLus
KOHCHUCTEHLIMU OIYXOJIN.

K orpaHuyeHMsIM JaHHOK PabOThI ClAeIyeT OTHECTU
PETPOCIIEKTUBHEII XapaKTep aHAIM3a MHTPAOIePaLIMOHHOM
KOHCHUCTEHLIMM MEHMHIMOM (4TO B psijie CIydaeB MOLJIO
MPUBECTU K MEHEee TOYHOM MHTEPIIPeTalin), a TAKXKe 10-
CTaTOYHO 0OJIbILIYIO FETEPOr€HHOCTh OITyXOJIeil 10 AHATO-
MUYECKOM JIOKATU3ALUNA BHYTPU UCCIIEAYEMOI BbIOOPKMU.
Kpome Toro, oTcyrcTByeT nH(pOPMALIMSI O IPeaONePaLIIOH-
HOW TUIOTHOCTU MEHUHTHUOM TIO TAHHBIM MYJIBTACITUPATb-
HOI1 KOMITBIOTEPHOI TOMOrpaduu, YTO TAKKE 00YCIOBIEHO
PETPOCIIEKTUBHBIM XapaKTePOM MCCJICIOBAHNSI.
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Takum oOpa3om, MojlydeHHbIE pe3yIbTaThl ITOKa3bIBa-
IOT HEOOXOIMMOCTD JAJBbHEUIINX UCCIEeNOBAHUN B DTOI
00J1aCTH — C IPOCHEKTUBHBIM IU3aHOM 1 0OoJjiee neTalb-
HOM MHTpaonepaluoOHHON OLIEHKOW KOHCUCTEHIIMU OITy-
XOJIU.

SAK/ITFOYEHME

M3o06paxeHns, moaydeHHBIE ¢ MOMOIIbIO MeToma
T1/T2-kapTupoBaHHUs, HE YCTYIMAIOT KJIaCCUYECKUM
T2-BU B orieHKe KOHCHCTSHIIMM MEHUHTHUOM; UX TIpE-
HWMYIIIECTBOM SIBJIICTCSI BO3MOXKHOCTh MOJIydeHUs abco-
JIIOTHBIX 3HAYCHNI MHTEHCUBHOCTH. BBISIBIEHO 3HAYMMOE
MTOBBINIIEHIE MHTCHCUBHOCTH CHTHAJIa U CTaHIApTHOTO
OTKIJIOHEHUSI OT cpeaHeit mHTeHcuBHOCTH Ha T1/T2-kap-
TaXx OT IICAaMMOMAaTO3HBIX MEHUHTHOM B CpaBHCHUU
CO BCEMHU OCTaIbHBIMU TToaTUIaMu. KpoMe Toro, BBISIB-
JIEHA TIOJIOXUTEIbHAS KOPPEJSUUs MEeXIy 3HAYEHUSIMUA
WHTEHCUBHOCTH CUTHAJa OT MeHMHTHoM Ha T1/T2-kap-
Tax ¥ MHTPAOTICPAIIMOHHBIMU TaHHBIMA O KOHCUCTCHITNI
OITYXOJIH.

HeobxomuMbl manpHEHIINE UCCACIOBAHUS IJIST IO -
TBEPKICHMS MOJTyICHHBIX PE3YJIBTaTOB 1 00Jiee eTaTbHO-
ro M3yYeHUSI OMAaTrHOCTUYECKOW IIEHHOCTU MeToza
T1/T2-kapTrpoBaHUs B OIleHKE (DM3NIECKON IUIOTHOCTH
MEHUHTHOM.
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BeepeHue. B HacToslee BpeMA «30/10TbIM CTaHAAPTOMY AU depeHuuanbHoil auarHocTuku 6onesHu MueHko—KywuHra
ABNAGTCA KAaTeTepu3aLms HUMKHUX KaMEHUCTHIX CUHYCOB C 3a60poM npo6 BEHO3HOM KPOBM M OMpefeneHUeM ypoBHSA
afpeHoKopTUKOTponHoro ropmoHa (AKTT). [laHHble nuTepaTypbl CBUAETENLCTBYIOT O WMPOKOI BapuabenbHOCTU YyBCTBU-
TENbHOCTU U CNeLMPUIYHOCTY KaTeTepu3aLmm HUKHUX KAMEHUCTbIX CUHYCOB B npeaenax 85-100 n 67-100 % cooTBeTCT-
BEHHO, YTO MOXET NPUBOAMUTL K OLIMGOYHON LMArHOCTUKE UCTOYHMKA runepnpoaykumn AKTT u, Kak cnefcTBue, HeBepHO-
MY U HECBOEBPEMEHHOMY JIEYEHUIO.

Llenb nccnegoBaHua — yayulieHue pesynstatos auddepeHumnansHoin [UarHoctuku 6onesHn NueHko—KywuHra nytem
npumeHeHus 6unatepanbHoit 0AHOMOMEHTHO KaTeTepu3aLumu KaBEPHO3HbIX U HUXHUX KAMEHUCTbIX CUHYCOB.
Marepuanbl u metoabl. KoroptHoe 04HOLEHTPOBOE PETPO-/NPOCNEKTUBHOE UCCAEf0BaHME C yyacTueM 70 nauueHToB
¢ noaTeepxpaeHHbiM AKTI-3aBucumbiM runepkopTuumndmom. C uensio guddepeHLnanbHON LUATHOCTUKK BbIMONHANN
pacyeT pAja nokasarenemn: LeHTpanbHO-nepudepuyeckuii rpagueHT, NpoNakTMH-HOpManu3oBaHHoe oTHoweHue AKTT,
rPaAWEHT YCMEewWHOCTU KaTeTepusauumn. OLeHKy pe3ynsTaToB KaTeTepu3aluumu npoBOAUIMN NyTEM CPAaBHEHUA C JAHHbIMU
MarHUTHO-pe30HAHCHOW ToMOrpadum runodusa ¢ KOHTPACTHLIM YCUAEHUEM U MHTPAONEPALMOHHBIMU AAHHbLIMU.
Pesynbrartbl. MiccnenoBaHue LeHTPanbHO-Nepudepruyeckoro rpagueHTa nokasano Heo6X0AMMOCTb €ro OLEeHKM OfHOBpE-
MEHHO Ha YPOBHE KaBEPHO3HbIX M HUXHUX KAMEHWUCTbIX CUHYCOB. TaKOW NOAXOA NO3BONAET CYyWECTBEHHO MOBbICUTH
4yBCTBUTENBHOCTb U CNeLndUMYHOCTb NPUMEHAEMOrO rpaguenTa — 1o 93,1 1 85,7 % cooTBETCTBEHHO. [ponakTMH-HOpMa-
nu3oBaHHoe oTHoweHue AKTT sBnseTcs NpeanKTopoM 2-it IuHUKM B auddepeHLmanbHoi guarHoctuke 6onesHn NueHko—
KywuHra c 4yBCTBUTENLHOCTBIO U CNeuudUYHOCTbIO, focTuraowmmm 94,7 u 28,6 % coOTBETCTBEHHO. [pagueHT ycnewHo-
CTU KaTeTepu3auuu OTpPaXaeT BO3MOXKHble reMOAWHaMUYecKue 0COBEHHOCTU KOHKPETHOrO CUHYCA, HE CAYXKUT
noKasatefnemM KOPpPeKTHOro NO3MLMOHUPOBAHUA MUKPOKATETEPOB B COCYAUCTOM pycre.

BbiBoAbl. bunatepanbHas OLHOMOMEHTHAA KaTeTEpPU3aLMA KABEPHO3HBIX U HUXHUX KAMEHUCTBIX CUHYCOB ABNAETCA 3¢-
(heKTUBHBEIM MeTOLlOM AnddepeHLnanbHoil anarHocTuku 6onesHn Muenko—Kywuxra u aktonuyeckoro AKTI-3aBucumoro
cUHLpoMa.

KnioueBbie cnoBa: 6onesHb NueHko—KywuHra, ueHTpanbHo-nepubepuyeckuii rpagueHT, nponakTuH-HoOpMaaM3oBaHHoe
OTHOLWEHME aPEHOKOPTUKOTPONHOMO rOPMOHA, TPAAUEHT YCMEWHOCTH KaTeTepusalmum, Katetepus3alus KaBepHO3HbIX
U HUXHWX KAMEHUCTBIX CUHYCOB

IOna untuposanus: Pynakos W.A., Casenno A.B., Yepe6unno B.10. u ap. BunatepansHas 04HOMOMEHTHas KaTeTepu3aLus
KaBEPHO3HbIX U HUXKHUX KaMEHUCTBIX CMHYCOB B AU depeHLManbHoii anardocTuke 6onesnn Nuenko-Kywnrra. Heiipo-
xupyprus 2023;25(4):41-8. DOI: https://doi.org/10.17650/1683-3295-2023-25-4-41-48
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Background. Currently, the “gold standard” of differential diagnosis of Cushing’s disease is inferior petrosal sinus
sampling and measurement of the adrenocorticotropic hormone (ACTH) level. The studied literature data indicate a
wide variability in the sensitivity and specificity of inferior petrosal sinus sampling in the range of 85-100 and 67-100 %,
respectively, which can lead to an erroneous diagnosis of the source of ACTH hyperproduction and, as a consequence,
to incorrect and untimely treatment.

Aim. To improve the results of differential diagnosis of Cushing’s disease by using bilateral simultaneous sampling
of the cavernous and inferior petrosal sinuses.

Materials and methods. Cohort single-center retro/prospective study of 70 patients with confirmed ACTH-dependent
Cushing’s syndrome. For the purpose of differential diagnosis, a number of indicators were calculated: central-periph-
eral ratio, prolactin-normalized ACTH ratio, successful catheterization. Sampling results were evaluated in comparison
with contrast-enhanced pituitary magnetic resonance imaging data and intraoperative data.

Results. The study of the central-peripheral ratio showed the need to assess it simultaneously at the level of the ca-
vernous and inferior petrosal sinuses. This approach makes it possible to significantly increase the sensitivity and
specificity of the applied gradient to 93.1 and 85.7 %, respectively. Prolactin-normalized ACTH ratio is a second line
predictor in the differential diagnosis of Cushing’s disease with sensitivity and specificity reaching 94.7 and 28.6 %,
respectively. The gradient of successful catheterization is a reflection of possible hemodynamic features of a particular
sinus, does not serve as an indicator of the correct positioning of microcatheters in the vascular bed.

Conclusion. Bilateral simultaneous sampling of the cavernous and inferior petrosal sinuses is an effective method
of differential diagnosis of Cushing’s disease and ectopic ACTH-dependent syndrome.

Keywords: Cushing’s disease, central-peripheral ratio, prolactin-normalized adrenocorticotropic hormone ratio, suc-
cessful catheterization, cavernous and inferior petrosal sinuses sampling

For citation: Rudakov I.A., Savello A.V., Cherebillo V.Yu. et al. Bilateral simultaneous sampling of the cavernous and
inferior petrosal sinuses in the differential diagnosis of Cushing’s disease. Neyrokhirurgiya = Russian Journal of Neuro-
surgery 2023;25(4):41-8. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2023-25-4-41-48

BBEJIEHUWE

OOyCIOBIIEHHBIN M30BITOYHON ceKpelueil agpeHo-
KopTukoTrpornHoro ropmoHa (AKTT) rumepkopTumusm
(AKTT -3aBUCHMBIIf TUTIEPKOPTULIN3M) SIBJISIETCS TSKEITOM
HEePOIHIOKPUHHO IMaTOJIOTHE, 3HAYMMO YBETMINBAIO-
et 3a60J1eBaeMOCTb, MHBAIMAN3AIIUIO 1 CMEPTHOCTD
cpenu Joneit TpymocnocooHoro Bo3pacta [1]. OcHoBHOIT
MMPUYNHON 3HIOTCHHOTO THIIEPKOPTUIIN3MA SIBIISICTCS
AKTT -ipoayumpytomast MUKpoameHoMma rumnodusa (80—
85 % cnyuaeB), B 20 % HaOMIOAEHUI TUATHOCTUPYIOT-
Csl DKTOIMYECKME OMyX0Jau U MeHee 1 % HabmoaeHuit
COCTaBJISIIOT SKTOITMYECKNE KOPTUKOTPOIIMH-PUJIM3WHT -
ropMOH-mponyuupymoime omyxouu [2, 3]. [TockomrbKy
KJIMHUYecKas kaptiHa 6one3nu Muenko—KyiiuHra u aK-
TOIMMYECKOTO CHHAPOMA cXoXa, T dhepeHIINaTbHAS TH-
arHOCTHKA MCTOYHMKA THIIEPIIPOAYKIINK BECbMa 3aTpy-
HUTEIbHA. TpamuIIMOHHO UCIIOB3yeMbIe JTAOOpaTOpPHbBIC
TECTHl UMEIOT HU3KYIO YYBCTBUTCILHOCTh W CIIEIIM(PII-
HOCTb, BapbUpPYIOILIKE, 10 HEKOTOPbIM JaHHBIM, OT 60
10 100 % [1].

MarHuTHo-pe30HaHCHasE ToMorpadust rumodusa
C KOHTPACTHBIM YCHJICHHEM MOXKET OBITh HEMH(DOPMATHB-
Ha B 50 % ciy4aeB, XOTSI UCITOJIb30BAHKUE JOIOJIHUTEb-
soeIx nocienoBarenpHOCTE (SPGR, FLAIR, CISS) Mmoxer
IMOBBICUTH MTHMATHOCTUYECKYI0 TOYHOCTH TOMOTpaduu
Ha 1520 % [4—6]. TeM He MeHee OKOJIO TPETU MALIMEHTOB

MO-TpeXXHeMy OyIyT MMETh JIOXKHOOTPHUIIATEIbHBIC Pe-
3ynbTaThl uccaegoBanus [7]. Katerepuszauuss HUXKHUX
KaMEeHUCTBIX CUHYCOB C 3a00poM ITpo0O BEHO3HOM KPOBU
u onpeaeneHueM ypoBHst AKTI B HacTosiee Bpemst siB-
JISIETCS «30JI0TBIM CTaHIapTOM» TuddepeHIINaIbHON I -
arHoctuku AKTTI-3aBucumoro cunapoma Muenko—Ky-
muHTa. OgHAKO YYBCTBUTEIBLHOCTD M CIICIIM(PUIHOCTD
METO/Ia, 10 JaHHBIM Pa3HbIX aBTOPOB, BAPbUPYIOT B Ipe-
ngenax 85—100 u 67—100 % cooTBeTCTBEHHO [8], 4TO MO-
XKeT TIPUBOIUTH K OIMMOOYHOW AMArHOCTHUKE MCTOYHUKA
runeprnponykiiu AKTI 1, cooTBETCTBEHHO, HEBEPHOMY
¥ HECBOEBPEMEHHOMY JICUCHUIO.

Iean uccnenoBanus — yiaydylieHre pe3yabTaToB Aud-
depeHIMaIbHONM AUarHocTukKu 6oje3Hn Miuenko—Ky-
IIMHTA ITyTeM IIPUMEHEeHUS OMIaTe paTbHOM OMHOMOMEHT-
HOM KaTeTepru3alliy KaBepHO3HBIX 1 HKHIX KAMEHUCTBIX
CHHYCOB.

MATEPHAJIBI 1 METO/IbI

IIpoBenen aHamm3 pe3yabraToB JedeHUs 70 maneH-
TOB ¢ noaTBepKaAeHHBIM AKTI -3aBUCUMBIM CUHAPOMOM
Kymmara 3a iepron ¢ 2013 1o 2019 & JImarao3 AKTT-3aBu-
CHMOTO TUITEPKOPTULIM3MA YCTaHABIMBAJIN COTTIACHO MEKITY-
HapogHBIM pekomeHpauusMm [1]. B uccinengoBanue Obuin
BKJTFOUCHBI TTAIIEHTHI C OTCYTCTBHEM BU3YAIN3aIINH AICHO-
MBI TUTITODM3a 1O pe3yabraTaM MarHUTHO-PE30HAHCHOM
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ToMoTpacduu WK ¢ aieHOMON runodusa <8 MM, a Takke
MAlMEHTHI, Y KOTOPBIX UMEJIO MECTO PACXOXKICHHNE NAaHHBIX
JIaboOpaTOPHBIX TeCcTOB (OombImast mpobda Jlummna) u mar-
HUTHO-PE30HAHCHOI TOMOTpaduu Tumodu3a ¢ KOHTPACT-
HBIM ycuiieHueM. Mckomouany 13 nccnenoBaHust MalMueHToB
C IBYCTOPOHHEW aApEHAISKTOMUEN, TSKEJIOM COMYTCTBY-
IOLLIEH TTATOJIOTUEN U OCJIOXKHEHUSIMU OCHOBHOTO 3a00J1e-
BaHUSI, TPEOYIOIIMMU CITELIMATM3NPOBAHHOTO 00C/IEI0Ba-
HUS U JICUCHUS.

BceMm manveHTaMm mcciemyeMoi TpymIibl BHITTOTHEHA
OunarepanbHas OMTHOMOMEHTHASI KaTeTepu3alivs KaBepHO3-
HBIX Y HIDKHUX KAMEHHCTBIX CHHYCOB 10 aBTOPCKOM METO-
nuKe (rmaTeHT Ha n3obpereHue Ne 2725853 ot 06.08.2019)
¢ 3a00poM MpoO BEHO3HOIM KPOBM M OLIEHKOU YPOBHSI
AKTT u nponaktrnHa. OMHOBpEMEHHO C OCHOBHBIM 3Ta-
MOM KaTeTepu3alny MPOBOAWIN CUMYJIBTAHHBIN 3200p
00pa31ioB KpoBM U3 NepudepruiIeckoit BEeHbI IS TTOCIeNy-
ouiei oieHku KoHeHTpauuu AKTI u nmponakTrHa.

OKOHYATeIbHBIN TUATHO3 YCTAHABIMBAIH T10 PE3YIIb-
TaTaM TMCTOJOTUYECKOTO U MMMYHOTHCTOXUMUYECKOTO
WCCNIEIOBaHMSI MaTepuaa, MoJy9YeHHOTO B XOJe orepa-
TUBHOTO BMEIIATEThCTBA.

HccnenoBanue oqo6peHo JOKaIbHBIM 3TUYECKUM KO-
mureroM PT'BY «HaumoHanbHBII MEIUILIMHCKIN UCCITE-
IoBaTeJIbCKU 1IeHTp M B.A. AnmaszoBa» MwuH3apaBa
Poccun. Bce mamumeHTs moammcan 100pOBOJIBHOE MH-
(hopMupoBaHHOE coTIace HA y9acTHe B UCCIEIOBAHUN.

Onncanne MeTouKU Karetepusamuu. Katerepuzamus
KaBEPHO3HBIX M HIDKHUX KAMEHUCTBIX CUHYCOB (CM. pU-
CYHOK) BKJTIOYAJIa BHITIOJTHEHUE TTYHKIIMY M KaTeTepU3aLNK
MPaBoii U JIEBOI OeApEHHBIX BEH IOl MECTHOI aHECTE3UEH,

Kamemepu3zayus kagepHO3HbIX U HUNICHUX KAMEHUCMbIX CUHYCO08 (NPAMAs
npoekyus). 1 — KagepHo3Hble CUHYCbL, 2 — HUJICHUE KAMEHUCIble CUHYCbI

Cavernous and inferior petrosal sinuses sampling (frontal view). 1 — caver-
nous sinuses, 2 — inferior petrosal sinuses
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TOCJIe Yero Yepe3 MHTPOABbIOCEPHI, YCTAHOBJICHHBIE C Ka-
KIOU CTOPOHBI, HATIPABIISIONINE KATEeTePhl 3aBOIUIN CO-
OTBETCTBEHHO B TIPaBYIO U JIEBYIO BHYTPEHHUE SIPEMHBIE
BEHBI. 3aTeM MUKPOKATETEPhI C TIOMOIIIBI0O MUKPOTIPOBOI-
HUKOB Yepe3 HIKHIE KAMEHUCTbIE CUHYChI yCTAHABIUBATA
B 33/IHUE OTJEJBI TIPABOTO U JIEBOTO KABEPHO3HBIX CUHY-
COB. BBITIONHSIM KOHTPOJIBHYIO CUHYCOTPAhUIO C OlIEH-
KOW MpaBWJIBHOCTU YCTAHOBKM KOHYMKOB MUKpPOKATETe-
pPOB Y aHATOMUYECKOTO CTPOECHUSI CUHYCOB OCHOBaHUS
yepera ¢ MocaeAyolIUM OTHOBPEMEHHBIM 3a00pOM MTPoo
KPOBH U3 MELIEPUCTBIX CUHYCOB 00eux cTOpoH. [daiee
MUKpPOKATeTePhl HU3BOIWJINCH B HUXKHUE KaMEHUCTHIE
CUHYCBI COOTBETCTBYIOIIEH CTOPOHBI, TPOMBIBATACH (Y-
3UOJIOTUYECKUM PAaCTBOPOM, U TaKUM Xe 00pa3oM ocy-
MIECTRIISUICS 3a00p MPOO KPOBU, TTOCIIE YeTO MUKpPOKATe-
TE€Phl U UHTPONIBIOCEPHI YAAISUIM U3 COCYIMCTOTO pyclia.
Takxe BBITIONHSITN 3a00p MPOOBI KpOBU M3 niepudepuye-
CKoi1 BeHbI. [eMOcTa3 OCyIIeCTBIsIA pyYHBIM TIPYKATHEM
B 00J1aCTU MYHKUMUU OEAPEHHBIX BEH C HaJOXEHWEM Jla-
BsIIel TOBSI3KU. BO BpeMsi BBITTOTHEHMST UCCIIEAOBAHUS
TenmapuHU3aIMsT OCYIIECTBISIIACH C YYETOM MacChl Tea
matuenTa (60 Ex/xr). ITomyyeHHbIe 06pa3iibl KPOBU CO-
Oupasii B OXJIAXACHHBIE MPOOUPKHU, COAEPXKALINE STUICH-
JVaMUHTETPAYKCYCHYIO KMCJIOTY, 1 B CPOYHOM TIOPSIIKE
TPAaHCIIOPTUPOBAIU B JTAOOPATOPUIO JISI OTpPEAEIICHUS
ypoBust AKTT u mponaxktuna.

Onenka pe3ynsraTroB Karerepu3anun. C 1IEJTbIO POBe-
neHnst auddepeHIMaTbHON TMarHOCTUKY O601e3Hn UiieH-
k0—KyIHTa 1 9KTOMMYECKOTO CUHAPOMA BBITIOTHSIIN
pacuer psina mokaszateseii. LlenTpanbHo-nepudepuueckuii
rpanuent (LIT1T) mpencraBnsier coboif COOTHOIIEHME
ypoBHst AKTI' B 06pa3max KpoBW M3 KaBEpHO3HOTO
WA HUXKHETO KAMEHUCTOTO CUHYCOB M €TO YPOBHSI B Tie-
pucepuyeckoit BeHe. CormacHo HaleMy MPOTOKOJY, 3Ha-
YeHHWe TpagreHTa >2 SBISIETCS TMPESOIUKTOPOM OOJIE3HU
Nuenko—KymvHra.

Ipamuent yenemrHocty Katerepu3anuu (YK) — coort-
HOIIIEHWE YPOBHSI MPOJIAKTHHA B 00pa3iiax KpOBU U3 Ka-
BEpPHO3HOTO MY HUKHETO KaMEHUCTOTO CUHYCa U €ro
YpOBHS B Tiepudepruyeckoii BeHe. B cooTBeTCTBUY C TTPO-
TOKOJIOM MCCJICIIOBAHUS Pe3yJIbTaT >1,8 aBIsiIcss MHOIUKA-
TOPOM YCTICLITHOM KaTeTepu3allii CHYCa Ha UCCIIETyeMOM
YPOBHE.

IMponakruH-HOpManu3oBanHoe oTHomeHue (ITHO)
AKTT paccuntbiBaeTcs Kak cootHomeHre Mexmay LITIT
u rpagueHToM YK Ha omHOM ypoBHe. 3HaUeHHE TPaaeH-
Ta >(,8 aBnsiercst npeaukTopom 6one3Hn Muenko—Ky-
IIWHTA.

Cratucrndeckuii anamm3. CTaTUCTUYECKYIO 00pabOTKyY
Marepurasna MPOBOIUIN C UCTIOJb30BAHUEM TTPOTPAMMBbI
Statistica v. 10.0. KonuuecTBeHHBIE XapaKTEPUCTUKY TTPU-
3HAKOB TPECTABJIEHBI B BUIIE CPEIHNX 3HAYEHUI 1 CTaH-
JAPTHBIX OTKJIOHEHUH. 1151 cpaBHEHWST HECBSI3aHHBIX TPYTITT
110 KOJTMYECTBEHHBIM U TOPSIIKOBBIM MPU3HAKAM TIPUMeE-
Hsui Herrapametpudeckuit anamm3 ANOVA u U-kpurepuit
Manuna—YuTHU, A7 CPaBHEHUSI HECBSI3AHHBIX TPYIIT
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10 Ka4eCTBEHHBIM TTpH3HAKaM HUCTIOIb30BaIN t-KPUTEPHIA.
CratucTudecK 3HAYMMBIMHM CUMTAINA Pa3audus IIPU
p <0,05. YyBCTBUTEILHOCTD M CIIEIU(PUIHOCTh METO/IA,
a TaKkKe APyTre TMarTHOCTHYECKHE XapaKTePUCTUKU pac-
CUMTHIBAJIN C YICTOM paHee OIpeleJICHHBIX TOUCK pa3ie-
JICHWSI, UCXOAST M3 KOJIMYCSCTBA JTOXKHOIIOIOXHUTEIBHBIX
1 JIOXXHOOTPUIIATEIFHBIX pe3yIbTaTOB.

PE3VJIBI'ATHI

B mccnemoBanue ObLIM BKIIFOUeHBI 70 ITallieHTOB
(14 My>X4MH 1 56 XeHIIMH) B Bo3pacTe oT 17 g0 74 jer.
B Ta61. 1 nmpeacrapiieHa ob11asi XapaKTeprUCTUKa MaleH -
TOB UCCJIEAYEMOU TPYMIIbI.

Tabmuua 1. Xapakmepucmuka nayuenmog

Table 1. Characteristic of patients

Bonesns Unen-  DKTOMMUeCKHii
Tokasares, Ko—Kymmnra CHHIPOM
Tlon, %:
Gender, %:
MY>KYMHBI 19,1 28,6
male
SKEHIIIMHbI 80,9 71,4
female
Bospact, M + SD, ner
v W IR s 42 + 13,5 41,6 £ 16,9
YpoBeHb TOPMOHOB,
M £ SD:
Hormone level, M £ SD:
koptu3o (08:00) 805,4 + 386,5 1556,8 £ 1163,8
cortisol (08:00)
koptu3oi (23:00) 574,7 +£243,7 1214,5 £ 744,6
cortisol (23:00)
KOPTU30JI MOYU 999,2 + 1214,5 4947,4 £ 4567,5
urinary free cortisol
AKTT (08:00) 63,4 + 30,2 305,3 +433,4
ACTH (08:00)
AKTT (23:00) 58,8 £ 33,1 174,7 + 140,1

ACTH (23:00)

Ilpumenanue. M — cpeonee 3nauenue; SD — cmandapmmuoe
ominonenue; AKTI — adpenokopmukomponHblii 20pMOH.
Note. M — mean value; SD — standard deviation; ACTH —
adrenocorticotropic hormone.

AHaju3 ropMOHAaJIbHOIO MPOGUIs MALMEHTOB ITOKA-
3aJ1 6oJiee BhIpaKEeHHbIE HAPYLLIEHKS B TPYIIIIE HAlMEHTOB
C 3KTOIMMYECKUM CUHIPOMOM.

PesynsraTel KaTeTepu3anun. B xone npoBeneHus 6u-
JlaTepaJibHOM OTHOMOMEHTHOM KaTeTepu3alii KaBepHO3-
HbIX MU HUXKHUX KAMEHUCTBIX CUHYCOB HAaMU He ObLIO 3a-
PErUCTPUPOBAHO KAKKX-TM00 OCIOXHEHUIA U JIETATBHBIX
HMCXOIOB, TAKXe He MOTPeOO0BaIOCh AOMOJIHUTEIBHOTO
HEUPOXUPYPTUYECKOro U/ Wi peaHUMALMOHHOIO BMeEIla-
TeJIbCTBA.

Ouenka IIIT. LTI 6611 paccunTad y 66 naureHTOB
Ha KaXIOM YpPOBHE (KaBEpHO3HbIE M HIXKHUE KAMEHUCThIE
cuHychl). [1010XUTeIbHbIA pe3yIbTaT rpagreHTa (>2) no-
aydeH B 50 (75,8 %) u3 66 HaO/II0AEHMIT Ha YPOBHE KaBep-
HO3HBIX CUHYCOB U B 49 (74,2 %) u3 66 HabmoaeHWI
Ha YPOBHE HIKHUX KAMEHUCTBIX CHHYCOB, YTO CBUIETEIb-
CTBOBAJIO B 10Jib3y 00j1e3Hu MiieHko—KyinHra.

IIpoBeaeHHbI CTATUCTUYECKUIA aHAIU3 BBISIBUIL CY-
1ecTBeHHy10 pa3Hully mexay LTI Ha ypoBHE KaBepHO3HBIX
¥ HIDKHUX KaMEHUCTBIX CMHYCOB (t-Kputepuit: p = 0,007),
yKa3bIBasi Ha 00Jiee BbICOKME 3HAYEHMSI TPAIMEHTa Ha YPOB-
HEe KaBEePHO3HbIX CMHYCOB. OHAKO AMATHOCTUYECKAS TOY-
HOCTb IPaEHTOB CYILIECTBEHHO HE pa3iudanach (Tadi. 2).

KowmmnekcHas ouenka LTI Ha 2 ypoBHSIX o3BoJisiia
YTBEPKAATh O LIEHTPaJIbHOM MCTOYHUKE TUIEPIIPOAYKLIMI
TOrga, KOrga 3HayeHue rpagueHTa ObLIO >2 XOTSI Obl
B 1 ciyyae. Takoii oaxon Jaja BO3MOXHOCTb YBEJIUYUTh
YKUCIO HAOIIOAEHMUI C IOJOXMUTEIbHBIM Pe3yabTaTOM
1o 54 (81,8 %) u3 66, TeM caMbIM TTOBBICUB TMaTHOCTUYE-
CKYIO TOYHOCTh UCCJIEIOBAHMSL.

Onenka rpamuenta YK. OnieHka rpaguenTa YK mo3so-
JisieT TOBOPUTDH O IPABUJIbLHO BBIIIOJHEHHON IpoLeaype
3a00pa 00pa3LOB KPOBU M3 CUHYCOB OCHOBAaHUS 4yepena.
AHaIM3 JaHHOTO rpaareHTa ObLI BbITOJHEH HAMM HA YPOB-
He KaBePHO3HBIX 1 HIDKHUX KAMEHMCTBIX CUHYCOB C JIEBOi1
CTOpPOHBIL Y 66 (94,2 %) 13 70 MaLMEHTOB, C MPaBOil CTOPO-
HBI — Yy 65 (92,8 %) u3 70 manmeHToB. OCHOBHBIE ITOKA3a-
TeJIA TPadueHTa Ha KaXIOM YPOBHE OTpaXkeHbl B Ta0JI. 3.

ITpoBeneHHbIi aHanu3 YK BbISIBUT CTaTUCTUYECKU 3HA-
YMMOE pa3INYKe IOKa3aTesIell B JIEBOM HIDKHEM KAMEHICTOM

Taomuua 2. JJuacnocmuueckue nokazamenu 3HA4eHuil UeHMpPANbHO-NEPUPEPUECK020 epAOUEHMA HA YPOBHE KABEPHOHBIX U HUNCHUX KAMEHUCIbIX CUHYCO8

Table 2. Diagnostic indicators of central/peripheral gradient at the level of cavernous and inferior petrosal sinuses

Cunyc YyBCTBUTENBHOCTD, %
KC
cs 84,8
HKC
IPS 83,1
KC + HKC
CS + IPS 93,1

Crnennduanocts, % IIIIII, % OIIII, %
85,7 98 40
85,7 98 37,5
85,7 98,2 60

Ilpumeunanue. 3decv u 6 maoa. 3—5: KC — xaeepro3uwiii cunyc; HKC — nusicnuii kamenucmulii cunyc. 3deco u 6 maon. 4, 5: I —
noaocuUmenbHasA NPoeHOCMuU4ecKas UeHHOCmb, OHH — ompuuamenbHasi npoecHocmu4ecKas UeHHocmao.
Note. Here and in tables 3—5: CS — cavernous sinus; IPS — inferior petrosal sinus. Here and in table 4, 5: PPV — positive predictive value; NPV —

negative predictive value.
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Tabamua 3. Pe3y/1bmambt aHaausa epa()ueﬂma ycnewHocmu Kamemepu3ayud KA6epHO3HbIX U HUNCHUX KAMEHUCMbIX CUHYC08

Table 3. The results of successful catheterization of the cavernous and inferior petrosal sinuses

IToka3zarenn Jlesbiii KC Ipaserii KC Jlesbiii HKC Ipaseiit HKC
M = SD 13,8 20,6 11,3+ 16,3 52+9,4 8,2+t 11,1
e 3,3 43 2 2.8

Median

Ilpumeuanue. M — cpeonee 3nauenue; SD — cmanoapmuoe omxaoHeHue.
Note. M — mean value; SD — standard deviation.

Tabmmua 4. ﬂuaeﬁocmwecxue 3HAa4eHus epadueHma ycneuwHocmu Kkamemepusauuu Ka6epHO3HbIX U HUNCHUX KAMEHUCMbIX CUHYCO8

Table 4. Diagnostic values of successful catheterization of the cavernous and inferior petrosal sinuses

Cunyc YyBCTBUTEIBHOCTD, % Cnenuuanocts, % TIII1I, OIIII, %
Jlesbiit KC
Left CS 64,3 71,4 94,7 20
ITpaseiit KC
Right CS 618 28,6 87,1 8,7
Jlesbiit HKC
Left IPS 59,3 85,7 97,2 20
IIpaBeiit HKC
Right IPS 68,9 28,5 88,9 10

Taoimua 5. ﬂuaeﬁocmuwecxue 3HAa4eHUus NPOAAKMUH-HOPMAAUZ06AHHO20 OMHOUWIEHUA adpenoxopmuxomponﬁoeo COPMOHA KABEPHO3HbIX U HUJNICHUX KaMe-

HUCMDbIX CUH)YCO6

Table 5. Diagnostic values of prolactin-normalized adrenocorticotropic hormone ratio of the cavernous and inferior petrosal sinuses

Cunyc YyBCTBHTEIBHOCTD, %
KC
cs 77,2
HKC
IPS 82,1
KC + HKC
CS +IPS 94,7

1 000MX KaBEepPHO3HBIX cuMHycax (t-kpurepuii: p <0,05),
yKa3bIBas Ha 00J1ee BEICOKME 3HAYCHUS ITPOJIAKTHHA B T10-
CJICTHUX, YTO OTpaXkaeT JOCTOBEPHOE pa3BeIACHIE BEHO3-
HOM KPOBHM YK€ Ha YPOBHE HIDKHIX KAMEHHUCTBIX CHHYCOB,
HECMOTpsI Ha KOPPEKTHOE IMTO3UIIMOHUPOBAaHNE KOHYUKOB
MMKPOKATETEPOB 110 TaHHBIM MHTPAOIICPAlIMIOHHOM PeHT-
TeHOCKOITHH.

AHanm3 BeHOTrpad Uil C OIICHKOM BapruaHTa CTPOCHMUS
HIKHMX KAMEHUCTBIX CHHYCOB T10 KJlaccudukaumu Shiu
& Miller [9] BBIsIBIII TIpeoOIagaHie MarUCTPAIBHOTO TUTIA
HUXXHUX KaMEHHUCTBIX cuHycoB ¢ 99 (70,7 %) cTtopoH
n3 140, hbopMupoBaHMe aHACTOMO3a C BHYTPEHHEN sipeM-
HOI1 BEHOU Yepe3 KOMMYHMKAHTHYIO BeHY OBUIO 3a(huK-
cuposaHo ¢ 22 (15,7 %) cropon u3 140, pacchlIHOM TUII
crpoenust — ¢ 15 (10,7 %) cTopoH, a OTCYTCTBUE aHACTO-
MO3a MEXIY HIDKHUMM KaMEeHUCTBIMM CHHYCAMM U BHY-
TPEHHE IPeMHOI BEHOM — TOJBKO € 4 (2,9 %) CTOPOH.

Crnennguanoctb, % IIIIII, % OIIII, %
71,4 95,7 27,8
28,6 90,2 16,7
28,6 91,5 40

IIpoBeneHHbI AUCIIEPCUOHHDIN aHAIU3 He MoKa3all
BIMSIHUSI AHATOMUUM HUXHUX KaMEHUCTBIX CUHYCOB
Ha rpagueHT YK (ANOVA: cieBa p = 0,2; ciipaBa p = 0,9).
Post-hoc-aHann3 TakKe He BbISIBUJ Pa3IM4Mil MEXIy TPYII-
[aMM MALKMEHTOB C Pa3IMYHBIMU TUIIAMU CTPOESHUST HIK-
HIX KaMEHHUCTHIX cHYCcoB (p >0,05).

CTaTUCTUYECKUIA aHAIU3 JUATHOCTUYECKOM TOUHO-
ctu rpagueHTa YK (Tabs. 4) mokasana ero HU3KOe 3Ha-
yeHUe, YYBCTBUTEIbLHOCTh IpajueHTa He MpeBbICHUIA
68,9 % BO Bcex HaOJIOAEHUSIX, a pa30poc creuOUIHO-
CTU BapbUpOBaJl B KpaiiHe IIMPOKUX Mpeaeaax — ot 28,5
10 85,7 %.

Onenka ITHO AKTT. [THO Ha ypoBHe KaBepHO3HBIX
cuHycoB >0,8 GbLI10 BbIsiBlIeHO y 44 (68,8 %) u3 64 maru-
€HTOB, Ha YPOBHE HIXKHUX KAMEHUCTBIX CUHYCOB — Y 46
(73 %) n3 63 malLuMeHTOB, yKa3biBas Ha LIEHTPaJIbHBIIA
nctouyHuK runeprapoxykunu AKTT (ta6:x. 5).

4’2023

OpurvHanbHas paboTa | Original report

45



4’2023

OpurvHanbHas paboTa | Original report

46

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

KoMIuteKkcHBI aHaN3 COOTHOILIEHUSI Ha 2 YPOBHSIX
TO3BOJINJ YBETMYUTH KOJTMYECTBO HCTUHHO MTOJIOXUTEIb-
HBIX pe3y/ibTaToB 10 54 (84,4 %) u3 64, ogHaKo mokKasare-
JIA YYBCTBUTEIBHOCTH Y CHELU(DUIHOCTA TpafUeHTa 13-
MEHUJINCH JUCKOPIAHTHO.

OBCY>XIEHHUE

B mpoBemeHHOM HaMM OTHOIICHTPOBOM MCCJICIOBA-
HUU ObUIa M3y4eHa METOAMKA OMIaTepaIbHON OTHOMO-
MEHTHOW KaTeTepu3aluy KaBEPHO3HbIX U HUXKHUX KaMe-
HUCTBIX CUHYCOB. DTO camas KpYITHasl cepusl CiIydaes,
B KOTOPO# COOOIIAETCSI O MPOBEAEHUU CUMYJbTAaHHOM
KaTeTepr3allii KaBEPHO3HBIX M HUXKHUX KAMEHHUCTHIX CH-
HycoB. [Toy4eHHBIe HAMU Pe3y/IbTaThl IT0KA3aJI1, 9TO O~
HoBpeMeHHas oneHka LI Ha 2 ypoBHSAX TO3BOJISIET CY-
IIECTBEHHO MOBBICUTD YYBCTBUTEIIHHOCTD IIPUMEHSIEMOTO
rpaguenTa — 10 93,1 % — B nuddepeHINATBHON ANAarHO-
ctuke 6one3nn Muenko—KymmHra, cnenn@uyHOCTb
pu 3TOM gocturaet 85,7 %, 4TO COOTBETCTBYET MUPOBBIM
nmaHHBIM [8, 10, 11].

OmHako, HECMOTpPsSI Ha CTOJIb TTO3UTUBHbBIC TaHHEIC,
npo0bJeMa JOXXKHOOTPULIATEbHBIX PEe3YJIBTaTOB KaTETEPH-
3allMM COXPAHSIETCSI, TP 3TOM €€ OCHOBHOM IPUUMHOMN
CUMTAIOTCSI aHOMAJINKM IPSHUPOBAHMST HIDKHUX KaMEHH-
CTBHIX CHHYCOB [8]. B Hamrem mccienoBaHNN OICHIBaeMast
3amaJa periaaach IryTeM OTHOMOMEHTHOI KaTeTepr3alui
KaBEepHO3HBIX CHHYCOB. B TO ke BpeMs B IUTepaType OIH-
caHa BTopasi mpobjemMa — BbIOOpP 30HBI OTOOpa 00pa3loB
KpPOBH U3 KaBepHO3HOro cuHyca. A. Teramoto u coaBT.
B CBOEi paboTe coo0LININ O HEOOXOAMMOCTH 3a00pa Mpod
W3 3aJHUX OTIEJIOB CHHYCOB, TaK KaK 3TH 00pa3Ilbl KPOBU
nmenu 6osee BoicoKyto KoHleHTparuio AKTT [12]. Ot
JIaHHbIE TaKXKe OBLIM MOATBepXKIeHbI 1mo3xe Y. Kai u co-
aBT., KOTOpbIE MOKa3aJu BEICOKYIO KOHLeHTpaLuio AKTT
B 00pa3iiax KpOBU CpeaHel u 3amHeit yacteit cuayca [13],
ogHako N. Hayashi u coaBT. IpogeMOHCTpUPOBAIIN,
YTO APEHUPOBAHUE BEHO3HOUW KPOBU B KABEPHO3HbBIE CU-
HYCBHI MOXET MMETh ITapaloKCaJbHBIN XapaKTep 3a CUeT
dopmMrpoBaHUS pa3BUTOM CETU SMHUCCAPHBIX BEH, BIama-
IOINX B KPBUIOBUIHOE CIICTEHHUE, YTO MOXET IOCITY>KUTh
MIPUYMHOM JIO(KHOOTPHUIIATEILHOTO Pe3yJbTaTa KaTeTepH-
3auuu [14]. Takum o6pa3oM, TOMUMO OLEHKHA aHATOMU-
YeCKUX O0COOEHHOCTEN HIKHUX KaMEHUCTBIX CUHYCOB
U TIyTel UX APEHUPOBAHUSI, KpaliHe Ba>KHO M3y4yaTh aHa-
CTOMO3BI, (hOpMHUpPYeMble KaBEePHO3HBIMU CHHYCAMHU,
ISl BBIOOpa HanOoJiee ONMTUMAaIbHOI 30HBI KaTeTepu-
3aIIHH.

bunarepanbHasi OMHOMOMEHTHAsI KaTeTepu3alus
uMeeT Oosblioe 3HayeHue 11t auddepeHInalbHONR a1~
arHoctuku AKTTI'-3aBUCHUMOro rurepKopTUiu3mMa, KOTo-
PBIIi UMEEeT TUIINIHBIC KIMHUIECKNE U OMOXUMUICCKIIE
MIPOSIBJICHUS, HO HESICHBI UCTOYHHUK TUTICPIIPOIYKIINH.
IMockonbKy KaTeTepm3alus BepUGULINPYET MCTOYHUK
AKTT He rucronornyecku, a Ha OCHOBaHMHU (DYHKLIMOHAJIb-
HBIX U3MEHEHMH, 3TOT IMATHOCTUYCCKUI METO 00IamaeT
BBICOKOI YYBCTBUTEIIBHOCTBIO U CITEIIN(PUIHOCTHIO.

[urrepkopTH30IeMUS HE OKA3bIBACT BIMSHUS Ha ypO-
BEeHb CEKPEIINM IPOJIAKTUHA TIepeIHell JoJeii Tumodusa,
TI03TOMY YPOBEHBb JaHHOTO TOPMOHA MOXET IPUMEHSITHCS
B KauecTBe He3aBrucuMoro dakropa YK [15—17]. OmHako
BCTpeYaeTCss HEKOPPEKTHASI MHTEPIIPETALINS TaHHOTO Tpa-
IEHTA «B KAUYeCTBE KOHTPOJIS ITOJIOXKEHUSI KaTeTepa B XO-
IIe CEJICKTMBHOTO 3a00pa KPOBU M3 HIDKHUX KAMEHMCTBIX
CUHYCOB», UTO He SIBJIsieTCsI BepHbIM [17].

IIpu xomnnekcHOM u3ydyeHuu rpagueHTa YK ycra-
HOBJICHO, YTO JTaHHBII MTOKa3aTellb SIBJISICTCS OTPaKeHUEM
BO3MOXXHBIX TeMOIMHAMUYECKIX OCOOCHHOCTE KOHKPET-
HOTO CHHYCA, T.¢. HOPMaJbHOCTH BEHO3HOTO IpeHaxka
ot rurtodu3za [8], a HaTMIMe y XUpypra BO3MOXHOCTH MH-
TPpaoIepPallMOHHOTO PEHTTeHOCKOITMIECKOTO KOHTPOJIS
MMO3ULIMOHNPOBAHNSI KOHYMKOB MUKPOKATETEPOB B BEHO3-
HOM pycJie UCKJTI0OUaeT TPAKTOBKY TpallcHTa B KaUueCTBE
KPUTEPHS PACIIONIOKEHNS MUKPOUHCTPYMEHTApHUSI. DTO
3aKJTIOYCHME HAaXOMUT ITOATBEPKICHIE B HEAABHUX HCCIIC-
nmoBaHUSX [18]: peHTreHOCKOMMYECKN KOPPEKTHOE TI0JIO-
JXEeHME MIUKPOKATETEPOB HE BCETIa COIMPOBOXKIACTCS aIeK-
BaTHBIM 3a00pOM 00pa3LI0B KPOBU, TOATOMY B OJAOOHBIX
HaOJIIOIEHUSX TIPAaBIUIbHE TOBOPUTH O HEONITUMATIbHOM
3a00pe KPOBU.

Xorts B HaiieM ucciegoBanuun y 15 (22,7 %) u3 66 na-
IIMEHTOB C OTPUIIATEIbHBIMU pe3yibraTaMu YK mmarsHos
0one3nu Nuenko—KymnHra Obu1 HOATBEPXKIeH Ha OCHO-
BaHuu aHanu3za LI, mnogo6Hoe HabaoaeHre ObLIO O~
cano G.B. Mulligan u coaBr. [18].

Ha nanHbiit MOMEHT olieHKa rpagueHTa YK Heobxo-
IMMa B Clydae oTpuIaTeTbHBIX pe3yiabratoB LTI 1 aHo-
MAaJIbBHOTO CTPOSHMST HIDKHUX KAMEHUCTHIX CHHYCOB C IIe-
JIBIO YTOYHEHUST KOPPEKTHOCTH 3a00pa 00pa3lioB KPOBHU
n nocaeaytomiero pacuera [THO AKTT. B nccnegosanum
G.B. Mulligan 1 coaBT. OBLIO TTOKa3aHO, YTO olieHKa YK
He BiuseT Ha uHteprnipetauuio LTI B ciydae ero moo-
KUTEJTBHOTO pe3ynbrara [18].

IIponakTuH-HOpManu3oBaHHoe oTHoweHue AKTT
SABIISIETCS KpUTEpUEM 2-i1 TMHUU B U depeHInaTbHON
nuarHoctuke 6osie3Hn MueHko—KyuivHra u skTonuye-
ckoro cuHapoMa [18, 19]. B ananmm3upyemoit Koropre ma-
mueHtoB [THO AKTI mpomemMoHCTpUpPOBaIo BBICOKYIO
YYBCTBUTEIbHOCTb — 94,7 %, OIHAKO YPOBEHbD CrieLibud-
HOCTH OKa3aJICsl JOCTAaTOUHO HU3KUM — 28,6 %, 4TO MOXET
OBITH OOYCJIOBJICHO 2 OCHOBHBIMU ITPUIMHAMM: 1) HEOOIb-
1110€ KOJMYeCTBO HabMoaeHui ¢ skTonuyeckum AKTI -
3aBUCUMBIM CHUHOIPOMOM; 2) BEIOOP TMATrHOCTHUIECKOTO
3HaYeHMSI TpaarieHTa. Ha Hal B3risim, ocHOBHASI TTpo0JIe-
Ma KpoeTcsl BO BTOpoii IpuurHe. B HacTosImee BpemMs HeT
€IMHOTO MHEHUS 00 ONTUMAILHOU TOYKE OTCEUEHMS. XO0-
TS B JINTEpaType Jalle BCero MCIIOIb3yeTcst 3HadeHne >0,8
[19], B paboTe H. Akbari u coaBT. ObIJ1a ITOKa3aHa BBICOKAS
JAATHOCTUYECKAS] TOYHOCTh TPAUEHTA ITPU UCTIOJIb30Ba-
Huu 3HayeHus >0,33 (auyBcTBUTENbHOCTE 100 %, cienu-
duunocts 80 %), ogHako BHIOOPKA Oblia IpeacTaBIeHa
Bcero nuib 20 Habmonenusmu [20]. B pabore apyrux
aBTOPOB AMArHOCTMYECKOE 3HaUeHMe rpagrieHTa OblIo >1,3



C YYBCTBUTEIBHOCTBIO U CIETN(PUIHOCTHIO, JOCTUTAIOIIIM -
mu 100 u 91 % coorBercTBeHHO [16]. OnucaHHas Bblle
mpobiieMa MMeeT MECTO U B HalreM uccienoBanum: [THO
AKTT 1mo3BojnIo BEpHO YCTAHOBUTH TOMWYECKUIA TMAarHO3
Yy 5 alIMEeHTOB C JIOXHOOTPUIIATSIBHBIMK Pe3yJIBTaTaMU
LIl Ha ypoBHE KaBepHO3HBIX W HIDKHUX KaMEHHCTHIX
CHHYCOB, HO TIPH 3TOM ITOJYICHBI JIOKHOIIOJIOXHUTETbHBIC
Pe3YJIBTaThl TAKKE Y 5 TTAIIMEHTOB ¢ SKTOIMYECKUM CHUH-
JIPOMOM. YUUTBIBasI OOJIBIION pa3dpoc IpU BEIOOPE TOYKU
orceuenus, Bonpoc oueHkn [THO AKTT ocraercsa B Ha-
cTosIIee TMCKYCCUOHHBIM U TPeOyeT MaabHEMIIEero n3y-
YeHMUSI.

Y Halero uccjaenoBaHUs UMEIOTCSI HEKOTOPBIE OTrpa-
HUYCHMS, KOTOPHIC TIPeACTaBICHBI HEOOIBIINM KOJTNYE-
CTBOM ITAIIMEHTOB C SKTOIMMYECKNM CUHIPOMOM, a TaKXKe
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CMEIIIaHHBIM IN3aiTHOM UCCIIeIOBaHUS (PETPO-/TIPOCTICK-
tiBHOE). [To3TOMY OXMmaeTcs, 4TO HaJbHEUIIME TIPO-
CIIEKTMBHbBIC MCCIICAOBAHMS C yIaCTHEM OOJIBIIIETO YMCa
MMAIIeHTOB TTO3BOJISAT YTOUHUTD TEKYIIYIO MH(MOPMAIINIO
1 TIOJTYIUThb OTBETHI Ha BOSHUKIIINE BOTIPOCHI.

SAK/TFOYEHHME

Karetepuzamus KaBepHO3HBIX 1 HIDKHIX KAMEHUCTBIX
cunycoB ¢ otenkoit LTI u ITHO AKTT obmagaet BeICO-
KO TMarHOCTUYECKOI TOUHOCThIO (92,4 %) B nuddepeH-
HUaJlbHON muarHoctuke 6one3Hu Muenko—KyinuHra
1 3KTOonMIecKoro cuHapoma. OrieHKa rpagueHTa YK 1e-
JlecoobpasHa mis nocienyiomero pacyera [THO AKTT
B cJy4yae oTpuuiateabHoro pesyabsrata LTI, yto mo3Bossi-
€T MOBBICUTH TMAarHOCTUIECKYIO TOUHOCTh METO/A.
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KoHTakTbel: EsreHus CepreesHa [lpyxuHuHa naumovaes@gmail.com

BeepeHue. CuHapom nepegHero mexkocTHoro Hepsa (MTMH) — peakas natonorus, npuYnHa KOTOpPoii A0 CUX NOP ABASAET-
ca npegmeTom AUCKyccun. OCHOBHbIE U3MEHEeHUA B CPeMHHOM HepBe Y NaLMeHTOB C KIMHUYECKUMU NPOSBAEHUAMM
“3011poBaHHoro nopaxeHus MMH obHapyxuBaloTCA Ha YPOBHE NJIeYa, a He NPeAnieYbs, YTO NOATBEPKAAETCA AAHHBIMU
HelpoBM3yann3aLmnmu u NHTpaonepaLMOHHON KaPTUHOM B BULE KOHCTPUKLMUM OTAENbHbIX (PAaCLMKYN0B B HEPBE.

Llenb pa6oTbl — onucath KNMHUKO-UHCTPYMEHTANbHBIE XapaKTEPUCTUKM NALUEHTOB C KIMHUYECKON KapTUHOM U30nupo-
BaHHOrO HeTpaBMaTMyeckoro nopaxenus MMH.

Matepunans! U MeToAbl. PeTpocnekTMBHO NpoaHann3npoBaHbl KNMHUYECKUE, 31eKTPOdU3N0N0rnYecKmne n HeitpoBun3sya-
NIN3aLMOHHbIE AaHHble 7 NALMEHTOB C KIUHUYECKON KapTUHOW M30IMPOBAHHOrO HeTpaBMaTuyeckoro nopaxenus MMH,
TPOWUM U3 KOTOPBIX MPOBEAEHO XMPYPriuyeckune nevexne.

Pesynbratbl. Bce nauueHTbl npepbaBasaun xanobbl Ha HeliponaTUyecKylo 60Nb B MOPaXeHHOW BEPXHEH KOHEUHOCTH
MHTEHCMBHOCTbIO B CpefiHeM 8 6annoB No BU3yanbHOW aHaNOroBOM WKase U NPOJOIKUTENBHOCTbIO OT 1,5 B0 4 Hep. Cna-
60CTb ANMHHOrO crubartens 6onblworo nansbua — oT 1 o 3 6annos no wkane MRC (Medical Research Council Weakness
Scale) — Habntopanace BO BCex cyyasnx, CnabocTb crubaHns aucTanbHoi GanaHru ykasatenbHoro nanblia — y 6 nauueH-
T0B (0T 1 8o 3 6ansoB), 4TO YKa3biBaNO Ha U30NMPOBAHHOE NopaxeHue MMH.

Mpwu UronbYaTonl 3neKTpOMUOrpatum BO BCEX CNYYAsnX BbiABNEHbI JeHEPBALMOHHbIE U3MEHEHUS B AJIMHHOM crubarene
00NbLWOro Nanbua, y 5 NaLMeHTOB — B KPYIIOM NPOHATOPE.

Y 6 60NbHbIX YNbTPa3BYKOBbIE U3MEHEHUA CPEAMHHOTO HepBa 0OHAPYXEHbI HAa YPOBHE NJ1eyYa Ha NOPaXeHHO CTOPOHE
B BUAE 1 Min 2 y4acTKoB hacLMKyNAPHON KOHCTPUKLMU. YBeNIMYEHNe MIOLAAN MONEePeYHOro ceyeHns CPeANHHOro HepBa
Ha YpOBHe Nyeya Mbl HabNOAANM B 2 CyyasX, B 1 M3 KOTOPbIX U3MEHEHUs HOCWAW JBYCTOPOHHMIA aCUMMETPUYHBIA XapaK-
Tep. B 2 cnyyasax Ha nopaxeHHO! CTOPOHE OTMEYEHO yBenanyeHue MAOLAAN NONepPeyHOro ceyeHns CIMHHOMO3rOBOrO
Hepsa C, — He 6onee yeM Ha 23 % OT HOpMbI. M3MeHeHMe 3X0reHHOCTH (runepaxoreHHbli) M yMeHbleH e pasmepa KBaj-
paTHOro NpoHaTopa npu COMOCTaBAeHMU C NPOTUBOMNOIOXHO CTOPOHOW OTMEYEHO BO BCEX CAyYasnX.

BbiBoAbl. MauneHTsl C U3011MpoBaHHbIM cuHapoMom NTMH TpebyioT TwarenbHOro 06cnef0BaHNUA C LeNbio NOATBEPKAEHUS
NI0Kann3aLnmy ypoBHsA NOPaXXeHNa CPefMHHOro HepBa.

Kniouesble cnoBa: CMHAPOM NepesHero MeXKoCTHOTO HepBa, CMHAPOM epcoHeliga—TepHepa, HeBpanruyeckas amuo-
Tpotus, hacunKynApHas KOHCTPUKLMUA, YNbTPA3BYKOBOE UCCEA0BaHMe nepudepuyecknx Hepeos

IOna uutuposanus: Opyxununa E.C., Apyxunun [1.C., KapanetaH A.C. u ap. ®acumkynapHas KOHCTPUKLUA CPEAUHHOTO
HepBa No TUMY «NeCcoYHble Yackl»: CepUs KNUHUYECKUX HabntogeHnit. Helipoxupyprus 2023;25(4):49-56. DOI: https://
doi.org/10.17650/1683-1683-3295-2023-25-4-49-56
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Hourglass-like fascicular constriction of the median nerve: case series
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Background. The anterior interosseus nerve (AIN) syndrome is a rare pathology, with cause is discussed. The findings
inisolated AIN patients are in the main trunk of median nerve. It is confirmed by neuroimaging data and intraoperative
picture in the form of the construction of fascicles in the nerve.

Aim. To describe the clinical and instrumental characteristics of patients with isolated non-traumatic lesion of AIN.
Materials and methods. The clinical, electrophysiological and neuroimaging data of 7 patients with isolated non-
traumatic lesion of AIN were retrospectively analyzed, three of whom underwent surgical treatment.

Results. All patients complained of neuropathic pain in the affected upper limb, with an average intensity of 8 points
according to visual analog scale and a duration of 1.5 to 4 weeks. Weakness of the flexor pollicis longus from 1 to 3 points
on the MRC (Medical Research Council Weakness) scale was observed in all cases, weakness of flexion of the distal pha-
lanx of the index finger in 6 patients from 1 to 3 points, which indicated an isolated lesion of the anterior interosseous
nerve.

Needle electromyogram revealed denervation in the flexor pollicis longus in all cases, 5 patients — in the pronator teres.
The fascicular constriction from 1 or 2 sections of the median nerve were detected at the shoulder level on the affected
side by ultrasound in 6 patients. An increase in the cross-sectional area of the median nerve at the shoulder level in 2 cases
we observed, in one case the changes were o bilateral and asymmetric. In 2 cases, an increase in cross-sectional area
of C, root was noted on the affected side by no more than 23 % of the normal value. A change in echogenicity and size
decrease of the pronator quadratus, when compared with the opposite side, was noted in all cases.

Conclusion. Patients with isolated AIN syndrome needs intensive evaluation to identify the localization of the level
of damage to the median nerve.

Keywords: anterior interosseous nerve syndrome, Parsonage—Turner syndrome, neuralgic amyotrophy, fascicular con-
striction, peripheral nerve ultrasound

For citation: Druzhinina E.S., Druzhinin D.S., Karapetyan A.S. et al. Hourglass-like fascicular constriction of the medi-
an nerve: case series. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(4):49-56. (In Russ.). DOI: https://
doi.org/10.17650/1683-1683-3295-2023-25-4-49-56

BBEJIEHUWE

IMepenuuii MexxkocTHEINM HepB (ITMH) siBisieTcst Mo-
TOPHOIT BETBBIO CPEIMHHOTO HEPBA, OT KOTOPOTO OH OTXO-
JIUT Ha 5—8 cM AucTajibHee JaTepaibHOro 1 Ha 4—6 cM
MEINATBHOTO HAIMBIIIEIKOB TUIEYEBOI KOCTU, TPOXOAUT
MEXKITy TBYMSI TOJIOBKAMHU KPYTJIOTO IIPOHATOPA, 3aTeM HU-
Ke JISXKUT MEXIY INIMHHBIM CTU0aTeIeM OOJIBIIIOTrO Malblia
(flexor pollicis longus, FPL) u rirybokuM crubdareaeM naib-
ueB (flexor digitorum profundus, FDP). IIMH umeer mmocto-
STHHYIO BETKY K INIyOOKOMY Crubarteiio yKa3aTeJIbHOIO
1 3-TO TIaJblIeB KUCTH, OCTaIbHAsI 9aCTh TTTYOOKOTO CTH-
OareJsi THHepBUPYeTCS JIOKTeBBIM HepBoM. [1oce Toro Kak
IIMH otnan BerBu K FPL u FDP, on npoxoaut Bmecte
C OJIHOMMEHHOI apTepueil 1Mo MEeXKOCTHOU MeMOpaHe
7 AMCTAJIbHO MHHEPBUPYET KBAIPATHBIN IIPOHATOD (pronator
quadratus) [1]. OmHako BkiIan B mHHepBaiio FDP cpenna-

HOTO 1 JIOKTEBOTO HEPBOB pa3HBII 3a CYET BapHATUBHOMU
aHATOMUM 3TUX HEPBOB [2, 3], YTO HEOOXOAUMO YINTHIBATD
MIpU KIMHUYECKON OIleHKe MX IopaxeHus. CHHIPOM
IIMH BniepBsie Ob11 oricad M.J. Parsonage u J.W. Turner
B 1948 1. [4] n mo3anee L.G. Kiloh u S. Nevin B 1952 1. kak
COCTOSTHME, BBI3BaHHOE HeBpUTOM [3]. B 1965 1., onmncei-
Bast cxoxue cirydan rmanuenTon, C.B. Fearn u G.W. Good-
fellow TIpeAmmoMOXMIN, YTO 3TO KOMIIPECCHOHHASI HEHMPO-
natus [5]. IIpu 3TOM HcCKIOYaeTCsI U3 OOCYXOEHMUS
TpaBMaTU4eCKOE UJIM OITyXojeBoe rnospexaeHue [IMH.

Knunnyeckas kaptuna cunapoma [IMH nposisis-
eTcsl c1abO0CThIO MU OTCYTCTBUEM aKTHMBHOTO CTMOa-
HUSA OOJBIIOrO Majbla M /WIA AUCTAIBLHON (halaHTH
yKa3aTeJbHOTO Tajblla W MPOHAIIMU IIPEATUICYbs 0e3
YyBCTBUTEJIbHBIX HAPYIIEHU, KOTOPBIM IPEIIIECTBY-
eT 00JIb.


mailto:naumovaes@gmail.com

JIBe TT1aBeHCTBYIOIIME TCOPUH BOSHUKHOBEHUS CUH-
npoma [IMH umeroT Kak CTOpOHHUKOB, TaK 1 IIPOTUBHU -
K0B. CTOpOHHUKHU (OOBIYHO 3TO aBTOPHI XUPYPIrUICCKUX
CIIeMaIbHOCTE) HeTrocpeacTBeHHOM KoMmpeccun [IMH
Ha YpOBHE BEpXHEH TPETH MPeAIIeTbs (MEXIY HOXKaMU
KPYIJIOTO ITpOHATOPA WX KpaeM MOBEPXHOCTHOTO Cruba-
TeJisl TTAJIbIIEB) COOOIIAIOT 00 YCIIEITHOM OIePaTUBHOM
JICYUCHUN TaKWX MAllMEHTOB IIPA OTCYTCTBUM BOCCTAHOB-
JIEHUs B TeyeHue 3—6 Mec OoT Hadaya 0oje3Hu [2, 5-7].
B Gosee mo3mHUX MCCaemOBaHUSIX YKA3bIBaIOT Ha BOCIIA-
JIMTENbHYIO 3THonoruio cudapoma [IMH [8, 9], a uMeHHO
HeBpaJirmuecKyto amuorpoduio [3, 10—13], mpu koTopoit
B 75—80 % ciy4aeB 0GHApYXUBaIOTCsI (DOKAIbHbIE M3MEHE-
HUS CIIMTHHOMO3TOBBIX HepBoB (CMH) BepXHIX KOHEYHOC-
TeH 110 TUITY «ITECOYHBIE YAChI» IO JAHHBIM YJIBTPa3ByKOBO-
ro uccaenoBanus (Y3W) n/vim MarHUTHO-PE30HAHCHOM
ToMorpadun nepudepmyecknx Hepsos [14]; noms [TMH
cpeny Hux cocrasiser 18—33 % [15—17].

[Ipu 5TOM B HECKOJBKUX MCCICHOBAHUAX OMHUCAHO
¢dopmMmpoBaHIe MHOXECTBEHHBIX YYaCTKOB KOHCTPUKIINHI
B OTHEJIBHOM (paclMKyjIe CPeIMHHOTO HEepBa Ha YPOBHE
mieya y maiueHTOB ¢ KiIMHUKoM nopaxenust [IMH, non-
TBePXKICHHOE TAaHHBIMM MarHUTHO-PE30HAHCHOM TOMO-
rpacdpum, Y3U u natpaonepaumonHo [11, 18—20]. OnHa-
KO, HECMOTpPS Ha 3TO, y IMAlIMEHTOB C OTCYTCTBHUEM
CIIOHTAHHOTO BOCCTAaHOBJIEHUSI IBUTATENbHON (DYyHKIIMMN
YacTo MPOBOAMTCS XUPYprudecKasi JeKOMIIPECCUs cpe-
nmuHHOTOo HepBa u/wimm [IMH Ha ypoBHe Ipenruiedbs
[21—23]. K coxaneHunIo, BLIOOp TAKTUKU BeACHUS TTalld-
eHta ¢ cuHapoMoMm ITMH MoxeT 3aBuceTh OT crielMalib-
HOCTH jiedalero Bpava [24].

Iemn paGoThl — OIMIICAaTh KIIMHUKO-MHCTPYMEHTATBHBIC
XapaKTepUCTUKU MAIlMEHTOB ¢ KIMHUYECKOW KapTHHOMU
HM30JIMPOBAHHOTO HeTpaBMaT4IecKoro rmopaxkenust [IMH.

MATEPHAJIBI 1 METO/IbI

Hamu peTpocCIieKTUBHO ITpoaHAIM3NPOBAHBI KITMHM-
YeCcKHe, 3IEKTPOMU3NOIOrNIeCKIe U HeMpOoBU3yaau3a-
LIMOHHEIE TaHHBIE 7 TTAIIMEHTOB ¢ KIIMHNIECKOM KApTUHOM
HeTpaBMaTndeckoro ropaxenus [IMH, ipencraBieHHBIC
4 MeIULIMHCKUMH IIeHTpaMmu. [1pu mepBmYHOM 0Opaiie-
HuuM 3 naunreHTam npooamian Y3U niepudepnyeckux Hep-
BOB Ha yJIETPa3BYKOBOM cKaHepe Sonoscape S20 (Kurait)
C UCIIOJBb30BAaHUEM JIMHENHOTO natyuka 8—15 MIi1 Ha
MMPOTSCKEHUN € 2 CTOPOH € OLICHKOM TUIOIIAAN TTOIeped-
Horo ceueHus (I1T1C) cpexnHHOTO HepBa B CTAHIAPTHBIX
Toukax nm3MepeHusa (MN1 — 3amsactee, MN2 — KpyIJIBIiA
mpoHaTtop, MN3 — cepeanHa 1ieda o MeIUaJIbHOU T0-
BepxHoctn) 1 CMH [25]. TITIC nepuceprdeckux HEpBOB
OLICHWBAJIM C TIOMOIIBIO BCTPOSHHON aBTOMATHIECCKOMU
¢ynkaum “ellipse tool”. IIpu IBMKEeHUM TAaTIMKOM HaJ,
YYaCTKOM M3MEHEHHOTO CPEAWHHOTO HEepBa BU3YaJIbHO
OLICHMBAJIM HAJIMIME CYKCHMST HIDKHEMEIUAIBbHOTO (hac-
IKYyJIa HepBa, HATOMUHAIOIIEE «IIE€COYHBIC YaCEl», UTO
ITOATBEPKIAIOCH IIPH IIPOIOJIHFHOM CKaHUPOBAHMM XapaK-
TepHOI nedopmanmeii (Cy>)keHrHeM) BHEIITHETO KOHTypa
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Habmomaemoro (acuykyna. s nuddepeHIMPOBKY ¢ ap-
TepUATbHBIMI 1 BEHO3HBIMU CTBOJIAMU TIPUMEHSUTA M-
TONMKY LIBETOBOTO IOIIUICPOBCKOTO KapTHUpoBaHMs. [1o-
MOJHUTEILHO Mbl TpoBoAMAM ucciaeagoBaHue [IMH Ha
npenmiedbe. HepB Bu3yaamu3npoBacss Ha MEXKOCTHOM
MeMOpaHe PsSIIOM C MepeaHei MeXKOCTHOM apTepueit,
a TaKKe B TOYKE ITPOXOKICHMS IO MBIIIIEYHBIM OPIOIITKOM
TMIOBEPXHOCTHOTO CTUOATEIS IMABIIEB U KPYIJIOTO IMMPOHA-
Topa. JIOMMOTHUTEIFHO BU3YaJIbHO OLICHWBAIW HAJU4YHE
KBaJpaTHOTO IIpOHATOpa 10 pe3ynsrataMm Y3, mpu cormo-
CTaBJICHNH C TIPOTUBOITOJIOXHOM CTOPOHOM.

Bnekrpomuorpadus (DMI') BeImoTHEHa BCeM TTalM-
eHtam Ha muorpacde Heitpo-MBII-4 (OOO «Heitpocodt»,
Poccust) Ha pa3sHBIX cpoKax OT Havyajaa OOJIE3HM C LIEJIBIO
oITpeesIeHUs] YPOBHS ITOPaXKeHMSI CPSIMHHOTO HEPBa.

XUpypruyeckoe JIeUeHNEe — SHIOHEBPOIN3 CPEIH-
HOTO HepBa Ha YPOBHE IJIeYa — IIPOBEACHO 3 MallieHTaM,
Y KOTOPBIX OTCYTCTBOBAJIO CIIOHTAHHOE BOCCTAHOBJICHHE.

[cromornyeckoe MccaemoBaHe BRITIIOIHEHO Y 1 ma-
IIMEeHTA.

XapakTepucTuKa NalueHTOB MIprBeaeHa B Ta0I. 1.

Bce matmeHTHI TIpe IbsIBIISIIN XXaJ100bI Ha HeiiponaTu-
YECKyI0 00JTb B TTOPaKeHHOM BepXHEel KOHEUHOCTH MHTCH -
CHBHOCTBIO B CpeHEeM 8 0aJUIOB IT0 BU3YaJIBHOI aHAJIOTO-
BOI IIKaJie M MPOXOJDKUTEIBHOCTBIO OT 1,5 mo 4 Hen
(B cpemHeM 2 Hem), perpecc 60JIeBOro CMHIpPOMa Ha0JIIo-
Jajach TOJIBKO Ha (hOHE IpreMe TaballeHTUHA, KOTOPBIA
OBLT Ha3HAYCH BO BCEX CIyJasIX.

Y Bcex manmeHToB HabIroIaaach ¢jradocTb JJTMHHOTO
crudaress 00bIIOro Mmajiblia — or 1 1o 3 0aJ10B 10 IIKa-
me MRC (Medical Research Council Weakness Scale),
y 6 TTalMeHTOB — C1ab0CTh CTMOAaHMS IUCTAIBLHOM (hajtaH-
T'M yKa3aTeJIbHOTO Hayblla — OT 1 10 3 0a/I0B, YTO YKa3bI-
BaJIO HA M30JIMPOBAHHOE TTOPAXKEHUE TIEPEIHETO MEXKKOCT-
HOTO HEpBa.

IIpu npoBenenun DMI (taba. 2) y 6 mauueHTOB
Ha CTOPOHE TTOpaXkKeHMS He ObIJIO CHIKEHMST aMILIATYIBI
CEHCOPHOTO I MOTOPHOTO OTBETOB 1 HAPYIIICHMS IIPOBE-
JIEHUsI TPU TECTUPOBAHUU CPEIUHHOTO HepBa. Y 1 60Jb-
Horo OMI BEITIOJTHEHA TTOCTIE XUPYPTUIECKOTO JICUCHUS:
OTMEYEHO CHUXEHUE aMILUIUTYIbl MOTOPHOTO U CEHCOP-
HOTO OTBETOB 0¢3 HapyIIeHUs IpoBeacHus. [Ipy uroms-
yaToii DMI Bo Bcex cmyJasix BBISIBJICHBI ICHEPBAIIMOHHBIC
W3MEHEHMS B BUIE CIIOHTAHHOIN aKTUBHOCTHU B JIITMHHOM
crubareJie 60JIBIIOrO Mabla, y S MallMeHTOB — B KPYTJIOM
IIpOHATOpE.

Pe3ynsraTsl yIBTpa3ByKOBOTO MCCIICIOBAHMS TTAIIMCH-
TOB IIPUBEICHBI B TA0II. 3.

[1pu monepeyHOM CKaHMPOBAaHUU CPEINHHOTO HEPBa
Ha ypOBHeE IuleYa Ha IOpPaXKeHHOI CTOPOHE Y 6 GOJIbHBIX
BBISIBJICHBI | MJIM HECKOJIBKO TUTIO3XOTCHHBIX YIAaCTKOB
B HIDKHEMeIUAJTbHOM CeTMEHTE HepBa, KOTOPHII COOTBET-
CTBOBaJI (DacCHUKYIy MEPeaHEr0 MEXKOCTHOTO HepBa.
[Tpu ipomoTbHOM CKAHMPOBAHUH M3MEHEHHOTO yJacTKa
CPEIMHHOTO HepBa BBISIBISLINCH 1 M 2 yyacTka daciim-
KYJISIPHOU KOHCTPUKIIVH.
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VBenmuuenue INITC cpenmHHOTrO HEPBa HA YPOBHE TIJIE-
Yya MBI HAOJIIOIAJIN B 2 CIyJasix, B 1 13 KOTOPBIX U3MEHE-
HUSI HOCWJIM IBYCTOPOHHUI aCHMMETPUIHBIA XapaKTep.

B 2 cydgasix Ha mopaskeHHOI CTOPOHE OTMEUYCHO YBEJIH -
yenue [MIIC CMH C, — He 6onee yem Ha 23 % OT HOPMBI.

HM3MeHeHNEe BXOTeHHOCTH (THIIEPIXOTCHHEIN)
U YMEHbLIEHNE pPa3Mepa KBaIpaTHOIO [IPOHATOpa IPU CO-
IOCTABJICHUM C IIPOTUBOITIOJIOXHOM CTOPOHOI OTMEUYEHO
BO BCEX CIIyJasiX.

Tabmmua 2. Pe3yasmamot anekmpomuoepagpuu U uccaredosanus nposede-
HUS N0 HEPBAM Y NAUUEHIMOB UCCAe008AHHOI KO2OPMbl

Table 2. Electromyography and nerve conduction studies in patients

of the studied cohort

- CA
gy A,MB  TI S,mxB

PT FPL

1 42 3,4 17 +

2 1,4 3,4 4 +

3 5,6 3,6 24 - +

4 6,5 3,6 28 + +

5 5.4 3,8 44 - +

6 6,7 32 27 +

7 7.8 3,5 36 +

*[locae xupypeuueckoeo neveHus.

*After surgery.

Ilpumeuanue. A — amnaumyoa M-604Hbl cpedunHo20 Hepaa,;

TJI — mepmunanvras raameHmHoCMy; S — AMAAUMYOQ NOMEH-
yuana deiicmeus cencoprnoeo nepéa; CA — cnonmannas
akmugrnocms; PT — pronator teres; FPL — flexor policis longus.
Note. CMAP — compound muscles potential median nerve; TL — terminal
latency; S — amplitude SNAP (sensory nerve action potential); SA —
spontaneous activity; PT — pronator teres; FPL — flexor policis longus.
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TpouM mareHTaM IIPOBEACHO XUPYPTUICCKOE BMeE-
IIaTeJIbCTBO BBUIY OTCYTCTBMSI BOCCTAHOBJICHUS ITBUTA-
TeJIbHOM (DYHKIIUM B TeueHUe 3 Mec U OoJiee, B 2 U3 3TUX
CJIydJaeB MaIlEHTHI He TTOTyJaId TITIOKOKOPTUKOCTEPOMIBI
(TKC) B ¢a3y 6omm. YeTblpe malmeHTa OTKAa3aJIMCh
OT OIlepaTUBHOTO JieueHus, 3 n3 Hux noaydann 'KC B pa-
3y 0OJIM U TOJBKO 1 M3 HMX Ha MOMEHT OCMOTpa MMeE
BOCCTAaHOBJICHHE ABUTATEIbHOM (DYHKIINM 10 3—4 0aJUIOB.
HMHTpaomepallnoHHO MOCJIe BCKPHITHSI SITMHEBPHS 00HA-
PYXEHBI YJACTKM YIIOTHEHHBIX HEBPAIBHBIX 000JI0UEK
B MecTax (DOPMUPOBABIINXCS KOHCTPUKIIMIA ITyYKOB HepBa
B COCTaBe CPEOIMHHOIO HEpBa B 00JIACTH ILIeva, IOCIIe
paccedeHMSI YIDIOTHEHHBIX MHTPaHEeBPaIbHBIX 000JI0YeK
00HapPYKMBAJICh 00JIACTA MHOXECTBEHHBIX (DaCIIMKYIISIp-
HBIX KOHCTPUKIIMIA B TUCTAIBHOM HAIIpAaBIICHUH, YTO HE
COOTBETCTBOBAJIO MPEAOIIEPAIIMOHHON YIBTPa3BYKOBOM
KaptuHe (puc. 1).

Tax y mauuenta Ne 3 mo manHeiM Y3U BwIsIBIEHO
2 yg9acTKa (haCMKYJISIPHON KOHCTPUKIINK, a MHTpaoIepa-
IIMOHHO MX KOJIMYIECTBO COCTAaBMWIIO 7 (CM. puc. 1).

Taxxke y manmeHTa N 3 B3ST y4aCTOK MEPUHEBPUS
Ha THCTOJIOTUYECKOE MCCIICIOBaHNE, TI0 pe3yIbraTaM KO-
TOPOTO BBISIBIICHA JIMMpoITapHast MHOUIBTpALINS, T0-
Ka3bIBawlllas BocHaJUTENbHBIN reHe3 cuHapoma [ITMH
(puc. 2).

Hab6monenne 3a marmeaToM N2 3 TIOCTIE OITepaTUBHO-
IO BMEIIIATEILCTBA COCTABUIIO 3 MeC C HETIOJIHBIM BOCCTa-
HOBJICHHEM JIBUTATSILHOU (DYHKITUH.

Cpoxku HaOmoneHNS 3a manneHTKoi Ne 1 cocTaBrm
3 roma TakKe ¢ HETTOJTHBIM BOCCTAHOBJIEHHEM — T1ape3 4 0ar-
na B mbiaiax FPL u FDP.

OBCYXIEHHUE

Tak e Kak 1 B Hallleif paboTe, IPaKTHIEeCKH BCe CITy-
yau onuvcanus cudapoMa [IMH siBastioTcst peTpocneKTrB-
HeiMu [2, 12, 13, 25, 26]. Bce Hamm mauneHTsl UMETN

Tab6muua 3. Pezyrbmamot yabmpaszeyKo6020 uccaedo8anus CpeOUHHO20 U CRUHHOMO32068bIX HePEo8 (NA0WA0b NONEPEUHO20 CeHeHUs), MM

Table 3. The results of ultrasound examination of the median and spinal nerves (cross-sectional area), mm?

Cpenunnbiii Heps (N1/MN2/MN3)

Ne manpeHnra
cnpasa cjieBa
1 8,2/9,2/21,1 8,9/11,2/27,2
2 — —
3 9,4/ —/10,3 7,3/ — /23,2
4 7,2/8,4/9,6 10,2/10,5/12,2
5 — —
6 6,8/8,2/9,3
7 —

Cmunnomosrosbie Hepsel (C,/C./C.)

crnpasa cjieBa

9,2/11,1/13,1 11/14,4/11,4
9,5/11,4/12,4 12,9/12,9/6,3
8,2/8,1/12,1 8,2/7,9/9,4

9,9/10,3/13,6 - -

IIpumenanue. MN1/MN2/MN3 — mouku usmepenusi naowadu nonepeuHoeo ceueHus cpeOUHH020 Hepaa (CM. NosicheHue 8 mekcme).

Kupuvim wpughmom evidenenvt 3Hauenus, npegoliuarouyue Hopmy.

Note. MN1/MN2/MN3 — cross-sectional area measurement points of the median nerve (see the explanation in the text). Values exceeding the norm are

highlighted in bold.
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Puc. 1. Knunuueckas, unmpaonepayuoHHas u yabmpaszeykoeds KapmuHsl hacyukyaspHol KOHCmpuKyuu cpedurtozo Hepaa (cayvau Ne l, 2u 3): a — caa-
60cmb 0AUHHORO ceubamens 601bUL020 NAAbYUA;, 6 — UHMPAONEPAYUOHHbIe omoepadhuu PacyuKyIapHoOl KOHCMPUKUUYU (CMPeiKl); 6 — yAbmpasgyKoeoe
uccnedosanue: npoooabHOE CKAHUPOBAHUE CPeOUHHO20 HEPEA HA YPOGHE KOHCMPUKYUU (Cmpeaku)

Fig. 1. Clinical, intraoperative and ultrasound pictures of the hourglass-like constriction of the median nerve (cases No. 1, 2 and 3): a — weakness of the flexor
pollicis longus; 6 — intraoperative photographs of the hourglass-like constriction (arrows); ¢ — longitudinal ultrasound scan of the hourglass-like constriction

(arrows)

200 mkm / 200 pm Sea

Puc. 2. Tucmonoeuueckoe uccaedosanue (cayuaii No3). Jlumgpoyumapras
UHQUABMpayUs 6 nepuxespuu 604u3U vasa nervorum (dceamolii Kpye).
Okpacka eemamoKkcusuHoM u 303unom, x200

Fig. 2. The histological study (case No. 3). The lymphocyte infiltration in the
perineurium near the vasa nervorum (yellow circle). Hematoxylin and eosin
staining, *x200

TIPENIIECTBYIONINI PA3BUTHUIO IBUTATENBHOTO Ae(UIINTA
HelponaTudeckuii 60JIeBOYi CUHIPOM, KaK U OOJIBLIUHCT-
BO TAIIMEHTOB C MUCTATBbHOU (POPMOI1 HEBPAITUIECKOM
ammotpodum [18, 27, 28]. KnmuAanyecku y Bcex 7 IMariieH-

TOB OTMEYAIOCh OMHOBPEMEHHOE BOBJIEUEHME BCEX MBITIII,
nHHepBupyeMbix [IMH, koTOopoe, 1o TaHHBIM JTUTEPATY-
pbl, HaOmonaercst y 49—75 % nalueHToOB ¢ CUMHAPOMOM
TTMH [28]. ITo nanubiM ODMT y Bcex maiiueHTOB BhISIBIIE-
HBI JeHEPBAlIMOHHBIE U3MEHEHUSI B JUIMHHOM crubaresne
6odbioro maaba u'y 5 (71 %) u3 7 malmeHTOB — B Kpy-
TJIOM MPOHATOpE, T. €. 3a npeaenamu nHHepBauuu [IMH;
aHAJIOTMYHBIC PE3yJbTaThl ObLIM TIoydeHbsl D.B. Sneag
v 50 % maumenTos 1 A.A. Maldonado —y 60 % [23, 29].

IMpu ynbpTpa3ByKOBOM CKaHWPOBAHUM CPEAWHHOTO
HepBa Ha MPOTSKEHUH Y 6 TTALIMEHTOB BbISIBJICH TUTIO9XO0-
TeHHBII YYAaCTOK B HIDKHEMEINATLHOM CETMEHTE HepBa Ha
TJieve, YTO TOnorpadniecku COOTBETCTBYET PACTIONOXKe-
HUIO (hacIMKyIa mepeaHero MexXKocTHoro Hepsa [30, 31],
a TakXke U3MEHEHNE 9XOTeHHOCTH 1 00beMa KBaIpaTHOTO
MMPOHATOPA Y BCEX MAI[MEHTOB, YTO NIEMOHCTPUPYET AUAar-
HOCTHUYECKNE BO3MOXHOCTU WCHOJb30BaHus Y3U
npu cuaapome ITMH [17, 32].

Y 06cnenoBaHHbBIX MALMEHTOB OTCYTCTBOBAIU 3HAUU-
mbie n3MeHeHus T1I1C 1redeBOro CILIeTEHUS, TOJBKO
B 2 cydasx BeisBiaeHo ysenuyenue [NIMC CMH C, na no-
paxeHHOU cTopoHe He 6ojiee 23 % OT rpaHMIIBl HOPMaJb-
HBIX 3HAYEHUI, 9YTO coracyercs ¢ pesynbratamu Y3U



HEpPBHBIX CTBOJIOB Y MAIIMEHTOB C HEBPAJIITMICCKOIN aMIO-
Tpodueii, y KOTOpbIX 0OHAPYKMBACTCSI aCHMMETPUYHOE
yBennueHre [ICC CMH Ha 30 % 1o cpaBHEHMIO C KJIH-
HUYECKM MHTAKTHO# cTopoHoii [19, 32].

Hanuuue Tonbko yBemmueHHoro 1o IITC cpenuHAOrO
HepBa y manreHTKH Ne 1 He ncKimodaeT (paciuKyISIpHOM
KOHCTPHMKIIMY HEPBA, YTO OBLIO ITOATBEPXKICHO MHTPAOIIC-
PaIlMOHHO — BBISIBJICHA MHOXECTBEHHAsT (haCIIUKYIISIpHAST
KOHCTPUKIIS.

JlaHHBIe TUCTOJIOTUIECKOTO MCCIIeOBAHMS, TTOKA3aB-
1€ BOCTIAJIUTEIBHYIO0 MHMWIBTPALINIO JICUKOLIMTAMMU TIe-
puHEeBpHUS y manneHTa N 3, moaTBepKIaT ayTOUMMYH-
HbI TeHe3 cunapoMa I[IMH. AHanoruuHblie pe3yabTaThl
OBUTM TIOJTydeHBI B paboTe Y. Pan u coast. [33] nmpu aHamm-
3¢ 42 caydaeB (pOKaIbHOM KOHCTPUKIIMU TTeprU(epruIecKrx
HEPBOB 10 TUITY «IIECOYHBIE YAChI».

OrpaHnYeHNEM HAIIMX HAOJIOACHUM SABIISICTCS OT-
cyrcrBue Y3U-mannbix [NIC cpequnnbix HepBoB 1 CMH

Russian Journal of Neurosurgery

y 4 maneHToB, a TakKe DMI -maHHBIX Ha KIIMHUYECKU
MHTaKTHOM cTopoHe. Takxke HescHa poib ' KC B mocie-
OYIOLIeM BOCCTAHOBJIEHWU ABUTATEIbHOU yHKUMU,
4TO TpebyeT HAGMIOACHUS 3a GOJBLIMM YUCIOM Maly-
€HTOB.

IINX XUPYPrUIecKoe JIeUeHNEe, IT0KAa3aHO HAJTMIKNE U3ME-
HEHMI BBIIIIE TIPEAII0IaraeéMoro KIMHNYECKH YPOBHS T10-
paXkeHMsI CpeIMHHOTO HEpBa — Ha Tuiede, a He Ha YPOBHE
orxoxnaeHuss [IMH Ha mpeamnieuybe, 4YTO corjiacyercs
C TaHHBIMU JIUTEpaTYpHI [23, 34].

HENPOXUPYPTUA
TOM 25 Volume 25

4’2023

OpHako y manueHToB ¢ cuaapomom [IMH, nomyuus-

BbIBO/IbI
IMauuentsl ¢ cunagpomom ITMH tpeOytoT TIIAaTEIBHO-

OpurvHanbHas paboTa | Original report

TO COHOTpa(pMIeCKOro 00CICIOBAHUS IS TIOATBEPKICHMS
JIOKQJIM3aLHY TIOPAKEHMS CPEIMHHOTO HepBa, 9TO IT03BO-
JIT BEIOUPATh BEPHBIN YPOBEHB IJISI HEUPOXUPYPTIECKO-
TO BMEIIIaTe/IbCTBA.

NUTEPATYPA / REFERENCES

1. Caetano E.B., Vieira L.A., Sabongi Neto J.J. et al. Anterior
interosseous nerve: anatomical study and clinical implications. Rev
Bras Ortop 2018;53(5):575—81. DOI: 10.1016/j.rboe.2018.07.010

2. Ulrich D., Piatkowski A., Pallua N. Anterior interosseous nerve
syndrome: retrospective analysis of 14 patients. Arch Orthop
Trauma Surg 2011;131(11):1561-5.

DOI: 10.1007/s00402-011-1322-5

3. Kiloh L.G., Nevin S. Isolated neuritis of the anterior interosseous
nerve. Br Med J 1952;1(4763):850—1.
DOI: 10.1136/bm;.1.4763.850

4. Parsonage M.J., Turner J.W. Neuralgic amyotrophy; the shoulder-
girdle syndrome. Lancet 1948;1(6513):973-8.

DOI: 10.1016/s0140-6736(48)90611-4

5. Fearn C.B., Goodfellow J.W. Anterior interosseous nerve palsy.
J Bone Joint Surg Br 1965;47:91-3. PMID: 14296252.

6. Park I.J., Roh Y.T., Jeong C., Kim H.M. Spontaneous anterior
interosseous nerve syndrome: clinical analysis of eleven surgical
cases. J Plast Surg Hand Surg 2013;47(6):519—23.

DOI: 10.3109/2000656X.2013.791624

7. Spinner M. The anterior interosseous-nerve syndrome, with special
attention to its variations. J Bone Joint Surg Am 1970;52(1):84—94.
PMID: 5411776.

8. Rodner C.M., Tinsley B.A., O’Malley M.P. Pronator syndrome and
anterior interosseous nerve syndrome. J Am Acad Orthop Surg
2013;21(5):268—75. DOI: 10.5435/JAAOS-21-05-268

9. Akhondi H., Varacallo M. Anterior interosseous syndrome. In:
StatPearls [Internet]. Treasure Island, FL: StatPearls Publishing,
2023. Available at: https://www.ncbi.nlm.nih.gov/books/
NBK525956/

10. Nagano A. Anterior interosseous nerve palsy. J Jpn Soc Surg
Hand 1987;3:894—7.

11. Nagano A., Shibata K., Tokimura H. et al. Spontaneous anterior
interosseous nerve palsy with hourglass-like fascicular constriction
within the main trunk of the median nerve. J Hand Surg Am
1996;21(2):266—70. DOI: 10.1016/S0363-5023(96)80114-6

12. Seki M., Nakamura H., Kono H. Neurolysis is not required for
young patients with a spontaneous palsy of the anterior interosseous
nerve: retrospective analysis of cases managed non-operatively.

J Bone Joint Surg Br 2006;88(12):1606—9.
DOI: 10.1302/0301-620X.88B12.17700

13.

14.

15.

16.

17.

18.

19.

20

21.

22.

23.

24.

Na K.T., Jang D.H., Lee Y.M. et al. Anterior interosseous nerve
syndrome: is it a compressive neuropathy? Indian J Orthop
2020;54(Suppl 1):193—8. DOI: 10.1007/s43465-020-00099-2
IJspeert J., Janssen R.M.J., van Alfen N. Neuralgic amyotrophy.
Curr Opin Neurol. 2021;34(5):605—12.

DOI: 10.1097/WC0.0000000000000968

Van Alfen N., van Engelen B.G. The clinical spectrum of neuralgic
amyotrophy in 246 cases. Brain 2006;129(Pt 2):438—50.

DOI: 10.1093/brain/awh722

Milner C.S., Kannan K., Iyer V.G., Thirkannad S.M. Parsonage—
Turner syndrome: clinical and epidemiological features from a hand
surgeon’s perspective. Hand (N'Y) 2016;11(2):227-31.

DOI: 10.1177/1558944715627246

ArAnyi Z., Csillik A., DéVay K. et al. Ultrasonography in neuralgic
amyotrophy: sensitivity, spectrum of findings, and clinical correlations.
Muscle Nerve 2017;56(6):1054—62. DOI: 10.1002/mus.25708

Pham M., Baumer P., Meinck H.-M. et al. Anterior interosseous
nerve syndrome: fascicular motor lesions of median nerve trunk.
Neurology 2014;82(7):598—606.

DOI: 10.1212/WNL.0000000000000128

Aranyi Z., Csillik A., Dévay K. et al. Ultrasonographic
identification of nerve pathology in neuralgic amyotrophy:
enlargement, constriction, fascicular entwinement, and torsion.
Muscle Nerve 2015;52(4):503—11. DOI: 10.1002/mus.24615

. Sneag D.B., Saltzman E.B., Meister D.W. et al. MRI bullseye sign:

an indicator of peripheral nerve constriction in Parsonage-Turner
syndrome. Muscle Nerve 2017;56(1):99—106.

DOI: 10.1002/mus.25480

Nzeako O.J., Tahmassebi R. Idiopathic anterior interosseous nerve
dysfunction. J Hand Surg Am 2015;40(11):2277-8.

DOI: 10.1016/j.jhsa.2015.07.021

Chi Y., Harness N.G. Anterior interosseous nerve syndrome. J Hand
Surg Am 2010;35(12):2078—80. DOI: 10.1016/j.jhsa.2010.08.018
Sneag D.B., Aranyi Z., Zusstone E.M. et al. Fascicular
constrictions above elbow typify anterior interosseous nerve
syndrome. Muscle Nerve 2020;61(3):301—10.

DOI: 10.1002/mus.26768

Van Alfen N. Trapped or twisted? Teasing out anterior interosseous
neuropathy. Muscle Nerve 2020;61(3):268—70.

DOI: 10.1002/mus.26811

55



4’2023

OpurvHanbHas paboTa | Original report

56

HENPOXUPYPTUA

Russian Journal of Neurosurgery

TOM 25 Volume 25

25.

26.

27.

28.

29.

Cartwright M.S., Passmore L.V., Yoon J.S. et al. Cross-sectional
area reference values for nerve ultrasonography. Muscle Nerve
2008;37(5):566—71. DOI: 10.1002/mus.21009

Sood M.K., Burke FE.D. Anterior interosseous nerve palsy. A review
of 16 cases. J Hand Surg Br 1997;22(1):64—8.

DOI: 10.1016/s0266-7681(97)80020-4

Nagano A. Spontaneous anterior interosseous nerve palsy. J] Bone
Joint Surg Br 2003;85(3):313-S8.

DOI: 10.1302/0301-620x.85b3.14147

Krishnan K.R., Sneag D.B., Feinberg J.H., Wolfe S.W. Anterior
interosseous nerve syndrome reconsidered: a critical analysis review.
JBJS Rev 2020;8(9):¢2000011.

DOI: 10.2106/JBJS.RVW.20.00011

Maldonado A.A., Amrami K.K., Mauermann M.L., Spinner R.J.
Reinterpretation of electrodiagnostic studies and magnetic
resonance imaging scans in patients with nontraumatic “isolated”.
anterior interosseous nerve palsy. Plast Reconstr Surg
2016;138(5):1033—9. DOI: 10.1097/PRS.0000000000002689

Bkuag aBTopos

30.

31.

32.

33.

34.

Jabaley M.E., Wallace W.H., Heckler ER. Internal topography

of major nerves of the forearm and hand: a current view. J Hand
Surg Am 1980;5(1):1—18. DOI: 10.1016/s0363-5023(80)80035-9
Hawasli A.H., ChangJ., Reynolds M.R., Ray W.Z. Transfer of the
brachialis to the anterior interosseous nerve as a treatment strategy
for cervical spinal cord injury: technical note. Global Spine
J2015;5(2):110—7. DOI: 10.1055/s-0034-1396760

Rosmalen M., Lieba-Samal D., Pillen S., van Alfen N. Ultrasound
of peripheral nerves in neuralgic amyotrophy. Muscle Nerve
2019;59(1):55—9. DOI: 10.1002/mus.26322

Pan Y., Wang S., Zheng D. et al. Hourglass-like constrictions

of peripheral nerve in the upper extremity: a clinical review and
pathological study. Neurosurgery 2014;75(1):10—22.

DOI: 10.1227/NEU.0000000000000350

Wang T., Qi H., Wang D. et al. The role of ultrasonography

in diagnosing hourglass-like fascicular constriction(s) of the
anterior interosseous nerve. Acta Radiol 2022;63(11):1528—34.
DOI: doi:10.1177/02841851211052995

E.C. OpyxuHuHa: 0630p My0OIuMKal1ii 110 TeMe CTaTbU, HallMCaHWEe TEKCTa CTaThy;

I C. IpyXUHUH: HaNlMCaHKE TEKCTa CTaTbU, MPOBEPKA KPUTUUECKU BaXKHOTO MHTEJUIEKTYaJIbHOTO COMIEPKAHUS;
A.C. Kaparnersin, H.H. Anuntekos, [I.I. HakoHeuHblii: cOOp JaHHBIX /151 aHAJIU3A;

1O.B. Porosckasi: cOop 1aHHbBIX, HAITMCAHUE TEKCTa CTaThU;

H.H. 3aBageHko: HanMcaHue Tekcra CTaTbM, OKOHYATCJIbHOC YTBECPKIACHUE CTAaTbU 151 ny6m/n<auwn.

Authors’ contribution

E.S. Druzhinina: review of publications on the topic of the article, article writing;
D.S. Druzhinin: article writing, checking the critical intellectual content;

A.S. Karapetyan, N.N. Alipbekov, D.G. Nakonechny: data collection for analysis;
Yu.V. Rogovskaya: data collection, article writing;

N.N. Zavadenko: article writing, final approval of the article for publication.

ORCID aBrtopos / ORCID of authors

E.C. ApyxwunuHa / E.S. Druzhinina: https://orcid.org/0000-0001-7853-0210
I.C. Apyxunusn / D.S. Druzhinin: https://orcid.org/0000-0002-6244-0867
A.C. Kapanetsin / A.S. Karapetyan: https://orcid.org/0000-0001-9312-6814
H.H. Anun6ekos / N.N. Alipbekov: https://orcid.org/0000-0002-1584-2126
J1.T. Hakoneunsrii / D.G. Nakonechny: https://orcid.org/0000-0002-7853-4825
10.B. Porosckast / Yu.V. Rogovskaya: https://orcid.org/0000-0001-5553-7831
H.H. 3aBanenko / N.N. Zavadenko: https://orcid.org/0000-0003-0103-7422

KondumkT unrepecoB. ABTOpPbI 3asIBJISIIOT 00 OTCYTCTBUU KOH(IMKTA UHTEPECOB.

Conlflict of interests. Authors declare no conflict of interest.

(I)uHchnposaHue. HccrenoBanue rnpoBeaeHo 63 CIIOHCOPCKOM MOUIEPXKKU.

Funding. The study was performed without external funding.

Co0Jtto/ieHue npas NANMEHTOB U MPABWJI 0M03THKH. [TaliueHTHI moanucaau MHGOPMUPOBAHHOE COIacue Ha ITyOIMKALIMIO CBOMX TaHHBIX.
Compliance with patient rights and principles of bioethics. The patients signed an informed consent for the publication of their data.

Crartps nocrymuna: 16.11.2022. IpunsTa K nyonmmkamuu: 24.10.2023.
Article received: 16.11.2022. Accepted for publication: 24.10.2023.


https://doi.org/10.1302/0301-620x.85b3.14147
https://doi:10.1002/mus.26322
https://doi.org/10.1177/02841851211052995
https://orcid.org/0000-0002-6244-0867
https://orcid.org/0000-0002-1584-2126
https://orcid.org/0000-0002-7853-4825
https://orcid.org/0000-0001-5553-7831
https://orcid.org/0000-0003-0103-7422

DOI: https://doi.org/10.17650,/1683-3295-2023-25-4-57-67

Russian Journal of Neurosurgery ‘ HEMPOXUPYPIUA
TOM 25 Volume 25

PE3EKIIVA OITYXOJIEM KOCTEM YEPEITA
C OJHOMOMEHTHOM ITTJIACTUKOMU JE®EKTA
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BBepeHue. [1ns nauMeHTOB C OMyX0NAMU KOCTEN Yepena Oblso MOKA3aHO, YTO He TOJIbKO OHKONOTUYECKUIA, HO U KOC-
MeTUYEeCKUN pe3ynbTaT eyeHMs OKa3biBaeT CYILeCTBEHHOe BAMAHME HA OTAaNEeHHble NCXOAbI NevyeHuns. Tpaauum-
OHHbIM MOAXOJOM K XMPYPTrUYECKOMY NeYeHUI0 OMYyXONEeBbIX NOPaXEHUt KOCTEeN yepena ABNAeTCA yAaneHue
OMyYX0/IN C OLHOMOMEHTHOM NAAacTUKOi 06pa3oBaBllerocs fetekTa Yepena ¢ UHTPAONEpaLUOHHbBIM MOAENMPOBA-
HMEeM ayTOreHHbIMM KOCTHbIMM TPAHCMNAHTAaTaMW, TUTAHOM UK LPYTUMU CUHTETUYECKMMU MaTepuanamu. B no-
cllefiHee BpeMs BCe 60Jiblie BHUMAHNA NOJYYaeT TEXHONOrMA OLHOMOMEHTHOTO BbIMOJIHEHUA PE3EeKLUN KOCTHO
ONyXoNu U NNacTMku fedekta yepena c NOMOLbLIO MHAUBUAYANBHOMO UMNAAHTA HA OCHOBE BUPTYaNbHOrO NaaHu-
pPOBaAHUA TPaHUL, Pe3eKLUm.

Llenb uccnepoBaHmna — cpaBHUTL pe3ynbTaTbl XMPYPruyecKoro e4eHns NauMeHToB C ONYyXONAMU KOCTe! yepena ¢ npu-
MeHeHWeM TPafMULUOHHOrO NofxoAa (MHTpaonepaumoHHoe hopMUpoOBaHME NNACTUHBI AN1A 3aKpbITUA AedeKTa) U OfHO-
MOMEHTHOW pe3eKuum ¢ nocnepyolen nnacTukoii gedekta nepcoHMbULMPOBAHHBIM UMNNAHTOM, U3TOTOBNEHHbIM C NO-
MOLLbI0 NpeAonepaLuoHHOro BUPTYaNbHOIO MOAENMPOBAHNA.

Marepuanbl n MeToAbl. B uccnefoBaHne BKNOYEHbI 24 NaLneHTa C HOBOOOPA30BaHUAMM KOCTEN Yepena unu 0bosouek
rONI0BHOrO MO3ra C 3KCTPaKpaHWaabHbIM POCTOM. B 3aBUCUMOCTY OT METOAMKM NPOBeAeHNA ONepaTMBHOTO BMeLaTenbCT-
Ba MauMeHTbl GbIN pasfeneHsbl Ha 2 rpynnsl: 1-7 rpynna (n = 13) — npuMeHeHWe NpeAonepaLuoHHOro NIaHUpPOBaHHUA
006/1aCTN KOCTHOI Pe3eKLMUM U U3TOTOBNEHWNE UHAMBUAYANLHOTO UMNNAHTa 1S 3aMeLLeHUs KOCTHOro fedeKTa; 2-a rpyn-
na (n=11) - onepaTuBHOE BMelATeNbCTBO C NPUMEHEHUEM TPAANLIMOHHOTO NOAXOAA — C MHTPAONepaLMoHHbIM QOpMK-
poBaHMeM NNACTUHbI AN1A 3aKpbITUsA AedeKTa Yepena.

Pesynbrathl. [pynnbl CTaTUCTUYECKN 3HAYMMO HE Pa3NUyYannUCh NO NONY, BO3PACTY, NPOJOMKUTENBHOCTU ONEPaTUBHOMO
BMeLIaTenbCTBa, 06beMy KPOBONOTEPH, BpEMEHU NpebbiBaHUA B CTauuoHape. NpuMeHeHne NpefonepaLnoHHOro BUPTY-
aNbHOTO MOAENMPOBAHUSA HE NPOAEMOHCTPUPOBAO CTAaTUCTUYECKM 3HAYUMOTO NIyYLIero pe3ynbTaTa B acnekTe COXpaHeHu!s
CUMMETPUM Yepena Nno CpPaBHEHWIO C TPAAMLMOHHBIM NOAXOAOM. Y BCeX NaLueHTOB OTMeYeH XOPOLLMWiA KOCMETUYEeCKU
pe3ynbTaT, 0CNOXKHEHU He Bbino.

BbiBoAbI. TeXHONOrMA OLHOMOMEHTHOTO BbINOJHEHWUS PE3eKLMN KOCTHOI ONYX0NK U NNacTUKK fedekTa Yepena c NOMO-
Wbl0 MHANBUAYANbHOTO UMMNAHTA Ha OCHOBE BUPTYANbHOMO NNAHMPOBAHUA TPaHUL, pe3ekLun aBnseTcs IPMeKTUBHbIM
METO[IOM JIeYeHU s NaLMeHToB C HOBOOOPa30BaHUAMM KOCTeil Yepena. HecMOTps Ha OTCYTCTBME CTaTUCTUYECKU 3HAYUMbIX
pasnuumnit B pesynbratax ieqeHns onyxonen KoCTei yepena Mexay AaHHbIM METOLOM W TPAAULMOHHBIM MOAXOKOM C WUH-
TpaonepaLyMoHHbIM MOJIeIMPOBAHUEM NNACTUHbI, BUPTYaNbHOE MOAENMPOBAHME ONEepaLymn C 3roTOBNEHNEM UHANBUAY-
aNbHOTO UMMNAHTA BbIMARNUT O0Nee NPeLU3NOHHBIM METOLOM, NO3BOAAIOWMM 06eCNeYnTb HanyYIMn KOCMETUYECKHIA
3 heKT Npu NpoBeAEHUM ONepaTUBHbIX BMELLATENbCTB B 061aCTH NLEBOTO CKeNeTa.

Kntouesble cnoea: CAD/CAM-UMNNAHTLI, KOCMETUYECKNMII pe3ynbTar, WabaoH Ans 0CTE0TOMUM, OAHOMOMEHTHAS pe3eKums
1 PEKOHCTPYKLIMS, ONYX0NU KOCTei Yepena, TUTaH, KpaHUONNACTMKA, MHAUBUAYabHbIE UMMNAHTbI, PEKOHCTPYKLMS Yepena

IOna untnposanua: Awun K.C., 3unarynnun P.[1., bpatues W.C. u gp. Pesekuus onyxoneii KocTeii Yepena c 04HOMOMEHT-
HOI1 NnacTuKoii fedekTa nepcoHUdUUMpoBaHHbLIM UMNNAHTOM. Helipoxupyprus 2023;25(4):57-67. DOI: https://doi.org/
10.17650/1683-1683-3295-2023-25-4-57-67
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Resection of tumors of the cranial bones with single-step defect reconstruction using
a personalized implant
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Background. In patients with skull bone tumors, it was demonstrated that not only the oncological but also the cos-
metic result has a significant influence on the long-term outcome. The traditional approach to the surgical treatment
of tumor lesions of the skull bones is removal of the tumor and intraoperative modeling an artificial bone flap without
a template. Recently, the technology of simultaneous resection and computer-aided design/computer-aided manufac-
turing (CAD/CAM) cranioplasty has received more and more attention.

Aim. To compare the results of surgical treatment of patients with tumors of the cranial bones using the traditional
approach (intraoperative formation of a plate to close the defect) and simultaneous resection followed by plastic surgery
of the defect with a personalized implant made using preoperative virtual modeling.

Materials and methods. The study included 24 patients with tumors of the skull or meningiomas with extracranial
growth. Depending on the surgical procedure, patients were divided into 2 groups: group 1 (n = 13) — the technology
of simultaneous resection and CAD/CAM cranioplasty; group 2 (n = 11) — where surgery was performed using a tradi-
tional approach based on intraoperative modeling an artificial bone flap without a template.

Results. There were no statistically significant differences between groups in gender, age, time of surgery, blood loss,
or time in hospital. The use of simultaneous resection and CAD/CAM cranioplasty did not demonstrate a statistically
significant better result in terms of maintaining skull symmetry compared to the traditional approach. All patients had
a good cosmetic result and there were no complications.

Conclusion. The technology of simultaneous resection and CAD/CAM cranioplasty is an effective method of treating
patients with neoplasmas of the skull bones. Despite the absence of statistically significant differences in the results
of treatment of cranial bone tumors between this method and the traditional approach based on intraoperative mode-
ling an artificial bone flap without a template this method seems to be a more precise providing the best cosmetic effect
in patients with lesion in fronto-orbital region.

Keywords: CAD/CAM, cosmetic outcome, drilling template, single-step resection and reconstruction, skull bone tumors,
titanium cranioplasty, custom-made implants, skull reconstruction

For citation: Yashin K.S., Zinatullin R.D., Bratsev I.S. et al. Resection of tumors of the cranial bones with single-step
defect reconstruction using a personalized implant. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(4):

57-67. (In Russ.). DOI: https://doi.org/10.17650/1683-1683-3295-2023-25-4-57-67

BBEJIEHUWE

711 MallMeHTOB C OITyXOJISIMU KOCTEH deperia ObLIOo
ITOKAa3aHO, YTO HE TOJbKO OHKOJIOTMUECKHI, HO M KOCME-
THUIECKUI pe3yIbTaT JeUYCHMS OKa3bIBaeT CYIIeCTBEHHOE
BJIMSIHUE Ha OTJaJIeHHbIe UCXOAbI JieueHus [1, 2]. DyHK-
LIMOHAJIBHBIC W CTETHYECKIE Pe3yIbTaThl ONIEPAaTUBHOTO
BMEIIATEJIbCTBA UMEIOT 0C000€ 3HAUCHUE TIPH ITOpaxKe-
HUM KOCTel JIMIIEBOrO CKejleTa, TIe BOCCTAaHOBIICHHE
KOHTPYIHTHOCTH YepeTia IIPeACTaBIIsIeT COO0M CITOKHYIO
3agauy [3, 4].

TpanuIIMOHHBIM TTOAXOIOM B XUPYPIrUICCKOM JIeUue-
HUM OIYXOJIEBBIX MOPaXXeHWI KOCTEH depera SIBISIeTCS
yIaJeHNE OITyXOJIM U OMHOMOMEHTHasI TUIacTHKa 00pa30-
BaBllIeTOCs AedeKTa yepera ¢ MHTpaonepalMoOHHbIM MO-
JIeIIMPOBAaHIEM ayTOTeHHBIMI KOCTHBIMU TPAaHCIUIAHTATAMH,
TUTAHOM WJIW APYTUMU CUHTETMYCCKUMHM MaTepHaa-
mu [5]. Ipyrum BapraHTOM SIBJISIETCSI OTIepaTUBHOE JICUeHUE
B 2 3Tama: Ha 1-M 3Tare IIpoBOAUTCS YIAJICHHE OITYXOJIH,
Ha 2-M — IIJIacTHKa aedeKkTa yeperna mpeaBapruTeIbHO U3-
TOTOBJIEHHBIM UMITIIAaHTOM [6]. OgHAaKO rpu BEIOOPE ABYX-

3TAITHOU TAKTHKHN HEOOXOIUMO NHINBUAYAIHHO OLICHUTD
PUCKY pa3BUTHS OCIOKHEHWI, CBSI3aHHBIX C BEITTOTHCHH -
€M TTOBTOPHBIX OMEePAITNIA TSI JOCTIKCHUSI OIITUMAIBbHO-
ro KocMeTu4ecKoro adgexra.

151 TOBBIIICHUSI PaIUMKaTbHOCTH XUPYPTAIECKOM pe-
3eKINU W TOCTIKCHMST ONITUMAIBHOM KOHTPYSHTHOCTHU
Yyepera Iocjie POBeAeHUSI PEKOHCTPYKIIUM MOTYT OBITH
HCITIOJIF30BaHbI BUPTYAIbHOE IIPEAONIepallnOHHOE TITIaH-
poBaHMe U MHTpaolepalioHHas HaBurauus [4, 5, 7, 8].
B nocnenaee BpeMs TTOSIBIISIETCS Bce OOJIbIIIee KOJTNIECTBO
MyOJIMKAITN, B KOTOPHIX IPEICTaBICHBI Pe3yIbTaThl OfI-
HOMOMEHTHOTO BHITIOJTHEHUSI PE3EKIINHM KOCTHOM OITyXOJIH
¥ TJIACTUKU AeeKTa deperra ¢ TOMOIIbI0 MHINBUIYAThb-
HOTO MMITJIAHTAa Ha OCHOBE BUPTYaJIbHOTO TNTAHNPOBAHUS
rpaHul pe3ekuuu [5, 9—11].

IHea» uccnenoBannsi — CpaBHUTh PE3YyJIbTaThl XUPYp-
TMYECKOTO JIUeHUSI MALIMEHTOB C OIMYXOJISIMU KOCTEN ue-
pera ¢ IpUMeHEeHUEM TPaTuIIMOHHOTO moaxona (MHTpa-
orepaiioHoe (popMUPOBaHUE TIACTUHBI IJIST 3aKPBITHS
nedexTa) 1 OTHOMOMEHTHOM PE3eKIINHU C TTOCTIeAyIOIeH



IUTACTHKOM medeKTa IMepCoOHN(PUIMPOBAHHBIM UMILIAH-
TOM, U3TOTOBJIEHHBIM C TTOMOUIBIO MPEAONEPALUOHHOTO
BUPTYaJIbBHOTO MOJIECTMPOBAHUSI.

MATEPHAJIBI 1 METO/IbI

ITanuenTsl. B vcciienoBanme BKIIIOYCHEI 24 IMaliieHTa
(7 Mmy>xumH # 17 KeHIIINH) C HOBOOOPa30BaHUSIMU KOCTE
Yyepera WM 000JI0YeK TOJIOBHOTO MO3Ta ¢ 9KCTpaKpaHU-
aJIbHBIM pocTOM. MenraHa Bo3pacTa MallieHTOB COCTaBH -
11a 45 ner (mrara3oH 24—82 roma). Kpureprem BKITIOYeHUS
B MICCIJIEAOBAaHNE SIBJISIIOCH HAJTMYME OITYXOJIM C TTopaxke-
HUEM KOCTeil yepema, ITOCJie YIaJIeHHUs KOTOpOil Oblia
OITHOMOMEHTHO BHITIOJTHEHA TUTACTHUKA 00pa30BaBIIETOCS
nedexra.

C y4eToM HaJIW4YMS B BEIOOPKE IITUPOKOTO CIIEKTpa
IMaTOJIOTUI MOKAa3aHUSIMH K OIEpallii B 3aBUCUMOCTHU
OT KOHKPETHOI KJIMHUYECKON cuTyaluu ObLu: 1) Hanu-
Yre 3HAYMTEIBHOTO KOCMETHUYECKOro nedekra; 2) mpo-
TPECCUPYIOIINI POCT OITyXOJIH; 3) B CIIydae IIpOopacTaHUs
OITyXOJI B TIOJIOCTh Yepelra — HaJTMIne OTeKa TOJIOBHOTO
MO3ra, HEBPOJIOTMIECKOM CUMIITOMATUKM; 4) HEOOXOMM-
MOCTbh BepHU(HKAIIUH MPoIiecca.

BceM manmeHTaM IpoBeacHO OMTHOMOMEHTHOE yIaje-
HHE OIIYXOJIM 1 3aKPBITHE 00pa3oBaBIierocs aedekra ye-
pema. B 3aBUCHMMOCTHA OT METOIMKM BBITIOJTHEHUS OITe-
PaTUBHOTO BMeEIIATEIbCTBA MALIMEHTHl OBLTA pa3mesIcHBI
Ha 2 TPYIIILL: 1-5 rpyIa — IpuMeHeHHe IIpeaoIepalim-
OHHOTO TJTAHNPOBAHUS 00JIACTA KOCTHOM PEe3eKIINH 1 13-
TOTOBJICHNE MHINBUAYATHHOTO MMITIAHTA TS 3aMEIIICHUST
KOCTHOTO AedeKTa; 2-s TpyIllia — OIepaTuBHOE BMellla-
TEIBCTBO C IPUMEHEHNEM TPAINIIMOHHOTO TIOIX0Ia C MH-
TpaoIlepalliOHHBIM (hOPMUPOBAHUEM TUIACTUHEI TS 3a-
KpeITusS Aedekra dyeperna. OCoOOEHHOCTH BBIOPAHHOTO
XMPYPIIYECKOTO BMEIIAaTeIhCTBA 00CYKIATCh MHIUBHIY-
aJIbHO C TALIMEHTOM C ITOJIydeHUEM TOOPOBOIBLHOIO MH-
¢GOpMUPOBAHHOTO COTJIACHS HA TPOBEACHNE OTIIePAIUH.

IIpenonepanmuonHoe MWIAHUPOBAHKE 00JIACTH Pe3EeKIUN
1 H3TOTOBJIEHHE MHIAWBHIYAILHOIO NMILIAHTA IS KPAHHO-
miacTuku. [lraHnpoBaHWe OTHOMOMEHTHOI pe3eKIINU
¥ TJIACTUKM AeeKTa deperna MHANBUIYaJIbHBIM MMILIaH-
TOM IIPOBOAMJIOCH B HECKOJIBKO 3TaIIOB COBMECTHO CO CITe-
LyaarcTaMu mpon3BoacTBeHHBIX Kommanuii: LOGEEKS
DM (00O «Jlomkukc», HoBocubupck, Poccus), OO0
«UTK «BamonpunT» (Mocksa, Poccusa) u ICONLAB
(000 «AiikonJlab Imox», Husxumit HoBropon, Poccus).

Ha 1-M aTane rpaHu1IbI OITyXOJIEBOI pe3eKILUU 10 Cpe-
3aM KOMIIbIOTEPHOM ToMorpaduu toamuHoi 0,5 MM 0T-
MedJaeT oIepupyoimuii xupypr (puc. 1, a2, a3). Hanee
CJIeyeT MPOoLIeCcC BUPTYATbHOTO MOIEINPOBAHMS TIIACTH -
HBI ¢ 00pabOTKOM MOCTYIIHMBIIETO KOMITBIOTEPHOTO M30-
OpakeHHUsI, KOTOPOe ONTUMU3UPYETCS, a TTOBEPXHOCTH
ITOATOTABIMBACTCS I HajibHeiteit paboTsl. [1ocie momn-
TOTOBKM ITOBEPXHOCTH HaMEUaloT JTUHUIO IPEACTOSIICIH
pe3eKIIMH 1 Kpast OyAyIel TUIACTUHEL ¢ y4eTOM aedeKTa
(puc. 1, 61), manee Bocco3maeTcsa aHaToMHIecKasi (popma
OTCYTCTBYIOIIETO yYacTKa KOCTH, OCHOBaHHAs Ha 3I0PO-
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BOI1 JIEBOI1 CTOpoHe 4epena mamueHTa (puc. 1, 62). Ilo-
BEPXHOCTH B HAJbHEMIIIEM 3aJar0T TOJIINHY, KOTOpas
¥ OYJIET SIBJISITHCS TOJIITMHOM MTOrOBOTo M3nenus (puc. 1, 6.3).
TonmumHy 3amar0T ¢ 3aITacoM, IS TOTO YTOOBI BIIOCIIEACT-
BUU TIPY BEIPE3aHUM MOJIEIN Yepelia U3 TOTOBOI IIaCTH -
HBI OBIJIO 00€CIIeYeHO MaKCUMAJIPHOE TIPIJICTaHHNE K de-
pemry. Ha ciemyiomem 3Tame Ha OCHOBE ITOJYYEHHOTO
MIPOMEXYTOYHOTO pe3yibrata ¢opmupyercs 3D-ceTka,
cayXarmast Just 00JierdeHUsI KOHCTPYKIIUM U JIydIleil MH-
Terpallii TKaHeH ¢ TOBEPXHOCTHIO TUTaCTUHBL. Ha mocnen-
HEM 3Tale MPOeKTUPOBAHMS TUIACTUHBI MOIIEb Yeperia
BBIpE3alOT U3 MOMEN IUIacTUHE (puc. 1, 61, 62). I1ocie-
nytoiast pabota uaeT yxe ¢ mabdaoHamu. I1abmoH ast pe-
3eKIINHM CO3MACTCS Ha OCHOBE camMoro medekTa, a MMEH-
HO Ha OCHOBE pe3ernrpyeMoro yJactka (puc. 1, ¢3). s
MIpeIoNepalliOHHOTO TJIaHUPOBAHUS TTOATOTABINBAIOT
rabJIOHBl — MOJECNIM Yeperia U pe3eupPyeMOoro yJacTKa
(puc. 1, e/—e3). I1pu MTponU3BOACTBE TUTAHOBO TJIACTUHBI
JETAJIA TIPOXOAT TAKWE CTaIUN, KaK BbIPAIIMBAHNE MeE-
togoM DMLS, meckocTpyitHast 00paboTKa, yJIETpa3ByKo-
Bast MOMKa, Ie3MH(MEKIINA.

OnepaTuBHOE BMEIATEIBCTBO. Y TTAIIICHTOB 1-11 TpyII-
TIBI OTIEPAITs TIPEACTABIISIa COOOI TOBTOPEHME BCEX dTa-
TIOB BUPTYaJIbHO CMOACIMPOBAHHOTO OIIEPATUBHOTO BME-
marteabcTBa (puc. 2).

OnepaTuBHOE BMEIIATEIBCTBO BBHIIOIHSIOT ITOI 00-
el aHecTe3reil COTJIaCHO TPeIoIIepalliOHHOMY BUPTY-
agpHOMY TuTaHy. [Tocie BeIIeIeHUs MOBEPXHOCTH Yeperia
C HOBOOOpAa30BaHMEM YCTAHABIMBAIOT IT1A0JI0H 1 IIPOBOIST
JIMTHUIO OCTEOTOMUM II0 ero Kpaio (cM. puc. 2, 62, 63).
Haiee BBITIOJHSIIOT OCTEOTOMMIO 110 JIUHUM U YIAISIOT
OITyXOJIb B TIpenesiax 340POBOIM KOCTH (CM. puc. 2, 64).
3areM yCTaHABIMBAIOT MMIUIAHT Ha 00J1aCTh AeheKTa Je-
pena ¥ (PUKCHUPYIOT IIPU TIOMOIIM BUHTOB (CM. pHC. 2, 6.5).

Y nmanmeHToB 2-1 TPYIIIBL OITIepaTUBHOE BMEIIIaTe b-
CTBO OBLIO MIPOBEIACHO MO TPAIUIIMOHHON TEXHOJIOTUH,
KOTJa MOJSIMPOBaHNE TIACTUHBI TS 3aKPBITHS AedeKTa
Yyeperia OCYIIeCTBIISIIIOCh HETTOCPEACTBEHHO BO BpeMsI OIle-
pauuu (cM. puc. 2, 62—e4).

Eme omwH mipuMep MpUMEHEHUSI TEXHOJIOTUN TIPe-
OITePalIMOHHOTO TJIAHNPOBAHUS O0JIACTH PE3CKIINU 1 M3~
TOTOBJICHUSI MHAWBUAYAJILHOTO MMIUIAHTA IJISI KPaHNO-
TUTACTMIKY TIPEICTABIICH Ha pHUC. 3.

ITapamerpsl cpaBHeHus rpynn. PeTpocnieKTMBHbBIN aHAIN3
TIO3BOJIMJI CPABHUTD TPYIIITHI IT0 CPOKaM TOCIIMTAIN3alINH,
BpPEMEHHM YCTAaHOBKHU TUTACTUHBI, 00beMYy MHTPAOIICPALIM-
OHHOI KPOBOIIOTEpH M HAIMIHUIO MOCJICOTEPAIMOHHBIX
OCJIOKHEHMI. AHAJIN3 JTaHHBIX MYJIBTUCITUPATLHON KOM-
neiotepHoil ToMorpadpum (MCKT) mpoBomuiau B mpo-
rpamMe Vidar Dicom Viewer 3.1, olleHUBaJIM TUIOIIATb
nedekTa M MHAEKC KpaHUaIbHON cumMmerpun, miau CIS
(Cranial index of symmetry) [12, 13].

Cratuctudeckas o0padoTKa JaHHbIX. /JJaHHBIC OBLIH
paccumTaHbBI ¥ IPOaHAIM3UPOBAHEI ITPH ITTOMOIIIN IIPOTPaM-
Mol Statistica 10.0 (StatSoft Inc., CIIIA), cTaTUCTIYECKYIO
00pabOTKy MaHHBIX TIPOBOAWIM C MCIIOJIb30BaHUEM
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Puc. 1. IIpedonepayuonroe modeauposarue 00HOMOMEHMHOI Pe3eKyuu KOCHHOLU ORYX0au U NAACMUKU 00pa30easue2ocs depekma Ha 0CHO8e NAAHUPO8A-
Hus epanuy pesexuyuu xupypeom (al—a3); 3D-modeauposanue obaacmu 0nyxo1egoil pe3eKyuu U aHamoMu4eckoi hopmbl pe3eyupyemoil yacmiu Kocmu
(61—63); 3D-modeauposanue umnianma, movex Qukcayuu u pe3eKyuoHHo2o wabaoua (6 1—63); wabaonsl npedonepayuonHo2o naaHuposanus (e1—e3)

Fig. 1. Preoperative modeling of single-step bone tumor resection and reconstruction of the formed defect based on the surgeon’s planning of resection margins

(al—a3); 3D modeling of tumor resection area and anatomical shape of the resected part of the bone (61—063); 3D modeling of the implant, fixation points and
resection template (6 1—63); preoperative planning templates (e1—e3)
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Puc. 2. Pesexyus onyxoneii kocmeii yepena (a—e) ¢ 00HOMOMEHMHOU nAACMUKOU deghekma ¢ npuUMeHeHueM npeodonepayUoHH020 MOOeAUPOBAHUS HA OCHO-
BaHUU a00umMuHbIXx mexnonoeuil (62—64) u mpaouyuonroeo nooxoda (62—e4). Y nayuenmiu, 40 aem, ¢ onyxoavio 10010l Kocmu (al) evinoanena 00Ho-
MOMEeHMHAsL ONepayus no yOaseHuio Onyxoau U npoeedena nAacmuKka Kocmuoz2o degpekma mumanoswvim umnianmom (62—65) 6 coomeememeuu ¢ npedone-
DAUUOHHBIM BUPMYANbHOIM NAGHUPOGAHUEM epPaHUuy pesekyuu (a2—al) ¢ ucnoav3osanuem wiabaona 0as ocmeomomuu (63) u ¢ 00HOMOMEHMHbBIM
ebinoaHeHueM kpanuonsacmuxu (65). Y nayuenma, 51 eoda, ¢ eueanmekoii adamanmunomoi 3amvla04HoU Kocmu (6 1) 6vbinonenst 00HOMOMEHMHAsS Pe3eK -
Yyusi Onyxoau U naacmuka deghexma uepena npu nomowu mamepuana «Penepen» (62—64)

Fig. 2. Resection of cranial bone tumors (a—e) with single-step defect reconstruction using preoperative modeling based on additive technologies (62—64) and
traditional approach (62—e4). The female patient, 40 years, with tumor of the frontal bone (a 1) underwent single-step surgery with resection and bone defect
reconstruction using a titanium implant (62—065) in accordance with preoperative virtual planning of resection margins (a2—aJ) using osteotomy template (63)
and simultaneous cranioplasty (65). The male patient, 51 years, with giant adamantinoma of the occipital bone (81) underwent single-step tumor resection
and defect reconstruction using the Reperen material (62—64)
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Puc. 3. Pesekyus eueanmcioii eunepocmamuiecKoi MEHUHUOMbL NPAGOLL MeMEeHHOL KOCMU ¢ IKCmpa- U UHMPAKpaHuansbHoim pocmom (al—a4, 61) ¢ oono-
MOMeHMHOI naacmukoil degpekma ¢ npumenenuem npedonepayuoitoeo 3D-modeauposanus (6 1—e4). Ha sxcmpakpanuarshom smane no u3e0moeaeHHOMY
Ha npedonepayuoHHoOM 3mane wabaony o015 pesekyuu (02) Hamevenvl epanulbl Kpanuomomuu (03), 3amem 6blNOAHEHA KPAHUOMOMUSL U3 HECKOAbKUX (hpe-
3e6bix omeepcmuii (64, 65). [lanee noo yseauuenuem onepayioHH020 MUKPOCKONA GbINOAHEHO YOaieHue UHMPAKPAHUANbH020 KOMHOHeHma onyxoau (65),
NAOMHO CRASHHORO C OKPYIHCAIOUUM MO3208bIM eujecmeom (06). Ha 3ainaiouumensHom amane nocae ycmaHogKu cyo0ypansHoil Memopansi 045 npoguaak-
muku pyoyogo-cnaeuHozo npoyecca (07) 6binoaHeHa KOMOUHUPOBAHHAS NAACMUKA M8epioil MO32080il 00010YKU NPU NOMOWU UMNAAHMA, QUOPUHOEH
mpomouno8oii 2yoxu u gubpurosoeo eepmemura (68). Aanee evinosnena naacmuka degpexma vepena npu NOMOWU U320MOBAEHHOL HA NPedoNnepayUOHHOM
amane mumanoeol naacmusl (69)

Fig. 3. Resection of giant hyperstatic meningioma of the right parietal bone and extra- and intracranial growth (a I—a4, 61) with single-step defect reconstruction
using preoperative 3D modeling (6 1—e4). At the extracranial stage, craniotomy margins (63) were marked on the preoperative resection template (62), then
craniotomy was performed using several burr holes (64, 65). Under surgical microscope, resection of the intracranial tumor component (65) tightly intertwined
with the surrounding brain tissue (66) was performed. At the final stage, after installation of subdural membrane for prevention of scarring process (67), combi-
nation reconstruction of the dura mater using an implant, fibrinogen/thrombin sponge and fibrin glue (68) was performed. Then the defect was reconstructed
using the titanium plate manufactured at the preoperative stage (69)



KpuTepus 2 ¢ Tonpaskoii Merca, U-kputepuss MaHHa—
YutHu, kKputepus y? [TupcoHa. YauTbiBasi HEHOPMaJTbHBII
XapakTep pacrpeneeHus MOJyIYeHHBIX TaHHBIX, IT0Ka3a-
TEJI paCCUMTAHEI M TIPEACTaBICHEI B BUIEe MEIUAH U 3Ha-
yeHui 25-ro u 75-ro nepuentuieit (Me [Q,; Q,]). Cratu-
CTUYECKH 3HAYMMBIMU CUNTAIN pa3mmaus mpu p <0,05.

PE3VJIBI'ATHI

ConocrtaBumocTb rpymn. OO0IIast XapaKTepUCTHUKA T1a-
LIMEHTOB 00EUX rPYMII IpeacTaBieHa B Tad. 1. MeauaHa Bo3-
pacra TalMeHToB 1-i1 rpynmsl coctaBwia 39 jet, 2-it rpyim-
bl — 49 et (p = 0,29). CooTHOIIEHNE MY>XXUVH U KSHIIIMH
B 00€MX IpyIIIax CTATUCTUYECKU He pa3andanock. 1o ru-
CTOJIOTUIECKOMY CTPOCHHIO OOpa30BaHUIA, TTOPAKAFOIITIX
KOCTB, TPYIIIBI TAKXKE OKa3aJMCh COMMOCTAaBUMBI; Jallle
BCETO BCTPEYAINCh MCHIHTMOMBI, TeMaHTHOMBI U OCTEO-
Mbl. KpaHMOIUTACTHKA Y TTOAABIISIIONIETO OOJIBIIMHCTBA
MMAIIeHTOB ObLJIa BHITTOJIHEHA TUTAHOBOM TIJIACTUHOM, Of1-
HaKO B 00eMX rpymiiax ObUIN MAIleHTHI, KOTOPBIM ITIPOBO-
ITAIACh IIACTHKA MedeKTa deperia Mpy ITOMOIIH ITOJIMMep-
HbIX MatepuaioB Pexkoct® (1-a rpymnma) u PemepeH®
(2-s rpyrma) (OO0 «AiikonJIad [M6x», Poccus).

Pe3ynbraThl onepaTMBHbIX BMEMIATENbCTB. [10 TaHHBIM
MCKT rpyrimsi ObIIM COTTOCTAaBUMBI 11O TIIOMIAI nedeKTa.
ITpu 3TOM NIpUMeHeHNE TIpeaoTepallntoHHOro 3D-Monen-
pOBaHUS He MPOAEMOHCTPHUPOBAJIO CTATUCTUYECKH 3Ha-
YHMOTO JIYYIIETO pe3ybTaTa B aClieKTe CTeTICHN COXpaHe-
HUS CHUMMETPHH Yeperia II0 CpaBHEHMIO C TPATULIMOHHBIM
moaxomoM (Taoir. 2).

g manreHToB 1-ii TpyITEI TTOJI0XEeHNE UMITJIAHTOB
BO BCEX CJIyYasiX COOTBETCTBOBAJIO IIPEIOIIePALTMOHHOMY
IUTAHUPOBAHWIO. PeBU3MOHHBIX OIEpaTUBHBIX BMeEIIa-
TEJILCTB HEe OBLIO. B OOIBITMHCTBE CIyJaeB JOIIOTHUTEIb-
HOTO MHTPAOTIEPAIIMOHHOTO MOICINPOBAHUS NMILJIaHTA
He nmoTpebdoBanochk. ToabKo y 1 MmauueHTa UMILIAHT ObLI
TIOTTOTHUTETFHO CMOAEIMPOBAH BO BpeMsI OITepaIliy C CO-
XpaHEHNEM BeTBeil n. supraorbitalis. B ciydae mpoTsKeH-
HoOI (pUOPO3HOUN AMCIUIa3UM MCIOJIb30BaHUE 11a0I0HA
OBLTIO HEBO3MOXKHBIM M3-3a (DOPMBI 1 pa3Mepa Pe3CKIINI.

KommaecTBo Touek (prkcarym iacTvH B 1-1 v 2-i1 TpyTI-
max coctaBwio 3 [3; 4] u 4 [4; 6] coorBercTBeHHO (p = 0,12)
(Tabn. 3). O6mee BpeMs omnepaliii CTAaTUCTUISCKU 3HA-
YUMO HE Pa3INJaloch B TPYIIIAaX M COCTABUIIO 85 MHWH
B 1-i1 rpyrrre u 115 muH Bo 2-# rpymre (p = 0,87) (cM. Tadm. 3).
HMHTpaonepanoHHass KpoOBOIIOTepsI B 00eUX TpyMIIax
He pa3iInJajiach U He TpeBbimrana 450 mo.

IpymIiel JOCTOBEPHO HE pa3IMYaIMCh IO CPOKAM TIpe-
OBIBaHUS B CTAIlMOHApPE — KOJMYECTBO ITOCIICOIICpaIlH-
OHHBIX KOMKO-IHe B 1-i1 rpyrme coctaBuiio S [4; 7], a BO
2-1 rpynne — 4,5 [4; 8] (p = 0,94).

Y BceX MalMeHTOB OTMEUYEH XOPOIITHA KOCMETIEeCKII
pe3yIIbTaT, OCTIOXHEHUI He OBLIO.

OBCYKIEHUE
TexHONIOTUST PEKOHCTPYKLIMU OOIIMPHBIX M CIIOXKHBIX
nedeKToB yepena ¢ UCMOJIb30BaHNEM WHINBUAYAIBHBIX
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Taomua 1. O6was xapaxmepucmuka nayueHmos

Table 1. General characteristics of patients

1-a rpynna 2-4 rpynma

XapakTepucTHKa n=13) @(@=11)

[ennepHoe pacnpeneiaeHue, 1.

Gender distribution, #:
MY>XKUMHBI 2 5
men
JKEHIIMHBI 11 6
women

Bospact, Me [Q1; Q2], neT
Age, Me [Q1; Q2], years

0,12%;
0,24*

40 [35; 61] 49[39;61] 0,4**
TucTonormyeckuii TUII
OITyXOJIU, N:
Histological type of the tumor, #:
MEHUHTMOMA
meningioma
reMaHruoMa
hemangioma
ocreoma
osteoma
503MHOMUIbLHAS TPaHyIeMa
eosinophilic granuloma
MeTacTas 1 1
metastasis
XoJiecTearoMa 1 0
cholesteatoma
XOHApoOIacToMa 1 0
0

(== O RV
N

0,71%%*

hondroblastoma

Grbpo3HasT TUCIIIA3US 1

fibrous dysplasia

HEBPUHOMA 0 1
neurinoma

agaMaHTUHOMA 0 1
adamantinoma

O061acTh TOPaXKEHUS, 7:

Affected area, n:
JINLIEBOM CKEJIET 8 4
facial skeleton
BHE JIMLIEBOTO CKeJIeTa 5 7
outside of facial skeleton

0,2***;
0,417%x

CropoHa rmopaxeHusl, A:

Affected side, n:
JieBast 5 5
left
npaBas 8 4
right
CpeauHHasi
medial

0,2***

Marepuan uMILUIaHTa, #:

Implant material, n:
TUTaH 12 7
titanium
MOJIUMEDP 1 4
polymer

0,11%;
0,22*

* Tounniii kpumepuii Puwepa u kpumepuii y* ¢ NONPABK oL
Hemca; **U-kpumepuii Manna—Yumuu; ***cpumepuii y*
Ilupcona.

*Fisher’s exact test and y’-test with Yates’s correction; ** Mann—Whitney’
U-test; *** Pearson’s y*-test.

Ilpumenanue. 30eco u 6 mabauye 2, 3: Me — meduana; [Q1;

Q2] — 3nauenus 25-e0 u 75-20 nepyenmuneil pacnpeoeneHus..
Note. Here and in table 2, 3: Me — median; [Q1; Q2] — 25" and

75" percentiles.
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Tabmuua 2. AHaau3 0auHbIX MYALMUCRUPANBHOU KOMPbIOMepHOU momoepaguu, Me [Q1; Q2]

Table 2. Analysis of multispiral computed tomography data, Me [Q1; Q2]

IToka3arenn 1-s rpymna (n = 13) 2-s rpymna (n = 11) ?
2
R e 7.615.9:8.3] 7,712,6;20,2] 0,9*
efect area, cm
WHpaekc KpaHUaIbHOM CUMMETpUH, % 97,8 [96.5: 98,4] 97,7 [96.8; 98,4] 0.93*
Cranial index of symmetry, % ’ (e ’ T ’
*U-kpumepuii Manna—Yummnu.
*Mann—Whitney’ U-test.
Ta6mima 3. Humpaonepayuonnsie dannvie, Me [Q1; Q2]
Table 3. Intraoperative data, Me [Q1; Q2]
IToka3arenn 1-s rpymna (n = 13) 2-a rpynna (n = 11) P
Obren kposoroTept, M 100 [50; 250] 125 [50; 150] 0,48*
ood loss volume, mL
KommuecTBo Touek pukcanyum . .
Number of fixation points 4137 4[4; 6] 0,4
JmuTebHOCTb Onepalyuu, MUH 180 [75; 310] 115 [55; 180] 0,51%

Operative time, min

*U-kpumepuii Manna—Yumuu.
*Mann—Whitney’ U-test.

WMITIAHTOB, CO3MaHHBIX TP MOMOIIA KOMITBIOTEPHOTO
MOIETUPOBAaHUS, SIBJIISICTCS HanOoJiee MepCIeKTUBHBIM
HaIpaBJiecHHEM B HEUPOXUPYPTUU U YETIOCTHO-TTUIICBOI
xupyprum [14—17]. OntumanbHble (YHKIMOHAIbLHBIE
1 KOCMETUYECKIE Pe3YJIBIAThI AeIal0T JaHHY0 TeXHOJIOTHIO
HauboJiee MPEArOYTUTEIbHBIM METOJOM B KIIMHMYECKOI
MMPAaKTHKE 10 CPAaBHEHUIO C TPATUIIMOHHBIM ITOIXOIOM,
OCHOBAHHBIM Ha MHTPAONEPALIUOHHOM MOJEINPOBAHUU
AMITIaHTa. TeXHOIOTMSI OMHOMOMEHTHOTO BBITTOJTHCHMS
PE3eKIINY KOCTHOM OITyXOJI1 M ITUIACTUKHM AeheKTa yepera
C TIOMOIIBIO MHIWBUAYAJTBHOTO UMITIAHTA HAa OCHOBE BUP-
TyaJIbHOTO TUTAHMPOBAHMS TPAHUIL PE3EKIINH TaKXKe TIPe-
CTaBJISIETCSA Hambojee MEPCIIeKTUBHBIM ITOIXOI0M TIPU
OITyXOJIEBBIX TTOPAKEHUSIX KOCTEH Yeperia, 0COOEHHO B 00-
JIACTH JINIIEBOTO CKeJIeTa.

[MomoGHEBIE omepaliny 0 MOBOMY PE3eKIIN KOCTHBIX
OITyX0JIeit ¢ OMHOMOMEHTHOI KpaHMOTUTACTUKOM IT0 3apa-
Hee M3rOTOBJICHHOMY IIA0I0HY YK€ OBLIM OIIMCAHBI B JIM-
TepaType Ha mpuMepe MaeHToB ¢ (PpMOPO3HOM IHCIIa-
3Meil 1 MEHMHTHMOMAaMM C 3KCTpaKpaHUAJIbHBIM POCTOM
[9—11, 18]. [laHHAsa MeTOMMKA BHITJISIIAT OOJiee YIOOHOM
IIJIST IPUMEHEHUS B PyTUHHOM KIIMHUIECKOU ITPaKTUKE 10
CPaBHEHMIO C TPATUIIMOHHBIM HHTPAOTIEPAIIMTOHHBIM MO-
JIleIMpOBAaHWEM MMIUIAHTA He 1o 1mabiony [1, 19] unn
o crepeonuTorpadudeckoit Mmogenu [20].

B HacTos1IIeM MICCIIenOBaHNH HE OBIJIO BEISIBICHO CTa-
TUCTUIECKH 3HAYMMBIX Pa3IMUMil MEXIYy TPYIIIIaMHU B 10-
CTIDKEHUH KOHTPYSHTHOCTHU (DOpMBI Yeperia. OmHaKO MBI
He IPUMEHSITA yIaJeHHE OIyXO0JIeil KOCTei uepera ¢ He-
MOCPEACTBEHHO UHTPAOTIEPALIMOHHBIM MOJEIUPOBAHUEM

MMITIaHTa y TTAlMEHTOB ¢ HOBOOOPA30BaHUSIMU B 00JIACTH
JINIIEBOTO CKeJIeTa B CIydae BRICOKHUX PUCKOB (hOPMHUPO-
BaHMSI BRIPAXKEHHOTO KOCMeTH4YecKoro aedekra. Takum
00pa3oM, pe3ynbTaThl HACTOSIILETO UCCIEIOBAHUS IEMOH-
CTPUPYIOT, YTO B TMOJABJSIIOLIEM OOJBIIMHCTBE CIydyaeB
TIpY pe3eKIINH OIMyXO0JIeil KOCTel CBoIa yepelra He Tpeoy-
eTcsl MHOIUBUAYAIbHBIM MMITIAHT, TaK KaK CTaHIAPTHYIO
TUTAHOBYIO TUIACTUHY JOCTAaTOYHO JIETKO aIalTUPOBaTh
non medekT. OmHaKO MPH yIAJCHUN OITyXOJIeii B 00J1acTH
JINIIEBOTO OTAeJIa Yeperia IpUMEeHEeHUEe TeXHOJIOTHUH TIPe-
OITePalIMOHHOTO MOICIMPOBAHNS MHINBUIYATEHOTO M-
IUTaHTa U TIPOBEACHNE PE3CKIIMHU IT0 IIa0JI0HY BHITJISIINAT
OoJiee TIPEATTOITUTEIBHBIM IIJIT JOCTYKCHUST ONTAMAITh-
HOTO KOCMeTH4ecKoro addexra. B 3ToM KOHTEeKCTe maH-
Hasl TEXHOJIOTHSI TIPEACTAaBIISIET cO00M YHUBEPCATbHBIN
CITOCO0 yaayieHrsI 00pa30BaHUI KOCTEH yepera BHE 3aBH-
CHMOCTH OT JJOKan3amuy oyara. CTOUT TaKXKe OTMETHUTD,
YTO MCIOJIb30BaHNUE MIA0I0HA [IJIST OTIPEeIEICHMS TPAHUII
KOCTHOM pe3eKIIMM He 3aMCHUT HAaBUTAIIMOHHBIC CUCTE-
MBI, OCOOEHHO TIPY OTCYTCTBUM 1 /WJIY TUIOXOM BU3YaJIH-
3aIMH SKCTPaKpaHUAIEHOTO KOMITOHEHTa oImyxonu [8, 21].
O06¢ TeXHOJIOTUH TOTOIHSIOT APYT APYTa VTSI OTIPEICIICHIS
rpaHull omyxouu [7].

OO6e rpynIel B HAIlIEM MCCIEIOBAHNM OKa3aJINCh CO-
TIOCTaBUMBI TT0 00BEMY HHTPAOIIePALIMIOHHOM KPOBOITOTE-
pH, BpeMEHH OTIepaTUBHOTO BMEIIIATEIBCTBA, [UTUTSIIEHOCTI
TIOCJICOTIEPALIMOHHOTO MpeObIBaHMS B cTarmoHape. Kpome
TOTO, Y ITALIMEHTOB 00EMX TPYIII He OBUTO BBISIBJICHO ITOCITE-
OIlepaIlMOHHBIX OCTIOXHEeHM. HecMoTpsT Ha cormocTaBh-
MOCTb OO€UX TPy, MOXHO BBLICJIUTD PSifl TPEUMYLIECTB



TeXHOJIOTMY MOJIEIUPOBAHMS 10 CO3MaHHOMY Ha Mpe-
OITePaIlIOHHOM 3Talle IIa0JIOHY Y M3TOTOBJICHUS MHIVBH-
IyaJJbHOTO MMILIAHTA IT0 CPAaBHEHUIO C TPATUIIMOHHBIMH
METOAVKAMM: MEHBIIIME 3aTPAaThl BPeMEHN 1 MaTepUAIbHBIX
CPEICTB Ha 3Talle MpeaoTepPallMOHHON ITOATOTOBKH, TaK
KaK MOJCINPOBAHNE SIBISICTCS BUPTYaJIbHBIM, a He GH-
3MYECKNM; COKpaIlleHNe BpeMeHH ollepalny — paboTa
10 1I1a0JIOHY YCKOpPSIET U AeiaeT 00jee TOUHBIM 3Tam pe-
3¢KIINH, a OTCYTCTBHE HEOOXOIUMOCTH MOIETUPOBAHUS
IUTACTUHBI BO BPEeMSI OTiepalliy yMEHBIIIAeT BPEeMSI ITPOBE-
JIeHNST dTara KpaHWOIUTACTUKM [3].

J 711 KpaHUOTLTACTUKY UCIIOIB3YIOTCS pa3IMIHBIC ajl-
JIOTUTACTUYECKHE MaTepHalIbl: THAPOKCUATIATHUT, TIOJIMME-
THUIMETAKPUJIAT, TTOJIMATePITEPKETOH, TUTAH W IPYTHe
aKTUBHO pa3pabarbIiBaeMble MaTepuasl [17, 22—24]. Kax-
IIBIA MaTepHral IMeeT KaK IMPEeUMYIIeCcTBa, TaK U HeIOCTaT-
KM, a TaKXXe OIpele/IeHHBII YPOBEHb MOTECHIIMAIbHOM
OMOTOKCMYHOCTH (3a MCKITIOUYEHUEM THAPOKCHAIIATHTA).
Bosbliast 4acTh U3 BBILIETIEPEUNCICHHBIX CTAHIAPTHBIX
MaTepHajIoB MOIXOINT IIJISI MCIIOIb30BAHUS B TEXHOJIOTHUN
MIPEIOTIEPALIMOHHOTO KOMITHIOTEPHOTO MOIETMPOBAHMS [25].
B HacTosmeM mccaeqoBaHUA OCHOBHBIM MaTepHaIoM
IIJIST TIPOBEICHMST TUTACTUKM OBLT TUTaH, TaK KaK OH CII0CO-
OeH HanboJIee MOJIHO 3aKPhIBAaTh 00JIACTh AeeKTa U JaeT
BO3MOXKHOCTh MHTPAOIICPAIIMOHHO CKOPPEKTUPOBATh Pa3-
Mep KOCTHOM pe3eKunu. Takke B cIydae MeTacTasza paka
ITOYKM ObLJIa MPOBeACHA IUIACTHKA AeeKTa ¢ IPUMEHEHM -
€M KOCTHO-3aMeIaIero Mmatepmia «Pekoct-M» ¢ xopo-
IIM Pe3YJIETaTOM, UTO COOTBETCTBYET OITMCAHHBIM PaHee
IIprMepaM YCITeIITHOTO TTPUMEHEHHSI TTOTMMEPHBIX MaTe-
PpHAJIOB IIJISI OMHOSTAITHOMN Pe3eKIIUM OITyXOJH U BEITION-
HeHwus riactuku [11, 26].

ITpu omyxoJisax, mopaxamoIInX KOCTHA Yeperia, BEIOOp
MaTepuaa ISl BBIIIOJTHEHUS TIACTHKY MOXKET MMETh 3Ha-
YeHHE B CBSI3M C BO3MOXHOI HEOOXOIMMOCTHIO IIPOBEIe-
HUs B JaJbHEUIIEM JIy9eBOI Tepalvu. TWTaH SBJISIETCS
OITUMAaJIbHBIM MaTePHAaJIOM B CIyJ9ae OMHOITAITHOTO ya-
JICHUSI OITyXOJIM C TIPOBeACHUEM IUIACTHKU IedeKTa Impu
IOOPOKAYEeCTBEHHBIX OITyXOJsaX. JJaHHYI0 TEXHOJIOTHIO
BO3MOXHO MCITOJIB30BATh U TIPU XUPYPTHUECKOMN Pe3eKIINU
3JI0KAYECTBEHHBIX OITyXoJeil [27], omHaKO M3-3a €ro BbI-
COKO#1 CITOCOOHOCTH OTpaXaThb M3JIy4yeHUE BO3pacTaeT
PYICK 00Pa30BaHMS JTyYEBBIX SI3B MITKUX TKaHEH TOJIOBHI [28].
B cirydae 3mokauecTBEHHBIX OITyXOJICH CIIeAyeT TakKe OT-
METHTb HEOOXOIMMOCTbh MUTHUMM3ALINY BPEMEHHBIX CPO-
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KOB MEXIY IPOBEICHUEM KOMITBIOTEPHOI ToMOrpaduun
1 CO3aHMEM 11a0JI0HA, YUYUThIBAsl UX ObICTPbIA MHBA3UB-
HBII POCT.

Haie nccnenoBanue orpaHn4eHO HEOOIBIION BHIOOP-
KOI MalMeHTOB, MOCKOJbKY OMyXOJeBble MOpaKeHUS
yepera BCTpevaloTcsl He Tak yacTo. B ¢BsI3u ¢ 3TUM OTCyT-
CTBYET €IMHOE MHEHME 00 MUCKIIOUUTENbHOU HEOOX0a1-
MOCTH UCITOJIb30BaHUSI OMTHOMOMEHTHOMN PEKOHCTPYKTUB-
HOW omepalyu ¢ MPUMEHEHUEM MpeaonepaluoHHOTO
KOMITBIOTEPHOTO MOJEINPOBAHUS UHAMBUIYATbHOTO UM-
rwiaHTa. CyIIecTByeT OOJIBIIIOe KOJIMYECTBO MHIUBUIYAITb-
HBIX TTOAXOI0B K PEIIEHNIO BOMPOCOB MOJAEIUPOBAHUS
W U3TOTOBJIEHWS UMILJIaHTa, a TaKKe BbIOOpa MaTtepuana
IS U3TOTOBJIEHUS MiacTUHbI. [Ipu 3TOM mpobdiemoit
OCTaeTCsl OTCYTCTBUE €AMHOM CUCTEMbI OLIEHKU PE3YJbTa-
Ta B KOCMETMYECKOM IIJIaHE, U B OCHOBHOM aHaJIU3UpPyeT-
Csl YIOBJETBOPEHHOCTb MAllMEHTAa KOCMETUUYECKUMU pe-
3yJibTaTaMu OIepaluu.

SAK/ITFOYEHME

TexHOIOTMSI OMHOMOMEHTHOTO BBITIOJTHEHUS Pe3eK-
LIMM KOCTHOM OITYXOJIM M TIJIACTUKU IedeKTa yepera ¢ mo-
MOIIBIO MHANBHUIYAJIPHOTO MMILIAHTa Ha OCHOBE BUPTY-
aJbHOTO TIJIAHWMPOBAHUS TPAHUII PE3CKIIUU SIBISICTCS
3G GEKTUBHBIM METOIOM JICUCHHS ITallUEHTOB ¢ HOBO-
00pa3oBaHUSAMU KOCTei yeperia. HecMoTpst Ha oTcyTCTBIC
CTaTUCTUYECKN 3HAYMMBIX a3 ININii B pe3ysIbTaTax Jieue-
HUS OITyXOJIe KOCTeH depera MeXIy TaHHBIM METOIOM
U TPAIWIIMOHHBIM ITOIXOIOM C MHTpPAOIIePAllMOHHBIM
MOIEIMPOBAHNUEM IJIACTUHBI, BUPTYAIbHOE MOACINPOBa-
HHE OIepalli ¢ M3TOTOBICHUEM MHINBUIYATbHOTO MM-
IUIaHTA BBHITJISIIAT OoJiee MPEeIM3MOHHBIM METOIOM, T10-
3BOJISTIONIMM O0CCIICYNTh HAMIYYIINIA KOCMETHUICCKUIA
3¢ dEeKT MIpHu MPOBEACHUN OIEPAaTUBHBIX BMEIIATCILCTB
B 00JIACTH JIMLIEBOTO CKeJIeTa.

B Hacrosiee BpeMs B JICYCHUM OITyXOJIei KOCTE de-
pena IpeacTaBIeHO OOIbIIOe KOIMISCTBO MHINBHUIYATh-
HBIX PeIICHUI IT0 OTHOMOMEHTHOMY YIAJICHHUIO OITyXOJIN
1 BBITIOJTHEHUTO TUTACTUKY JAeheKTa dyeperta, TTO3BOJISTIOITINX
B TOM WJIM MHOM CTeTICHU JOCTUYIb XOPOIIINX OHKOJIOTHYE-
CKHUX U 3CTETUYECKUX pe3ynsTaToB. OMTHAKO B OCHOBHOM
Pe3YJIBTaThl MCCIICIOBAHMIA IIPEICTABIISTIOT COOO0I OIMcaHe
eMMHWYHBIX WIN cepuii cirydaeB. [T cTaHmapTA3aIK OTIM-
CaHHOI METOIVKM HEOOXOIMMBI JAJIbHEHIIINE UCCIea0Ba-
HMSI, BKITIOYAOIIIHE OOJTbIIee KOJIMYECTBO IMAIICHTOB.
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OLIEHKA PE3VJIBTATOB JIEYEHUW
3/IOKAYECTBEHHOT'O MIIIEMMYECKOTO MHCYJIBTA
B BACCEVMHE CPEIHEN MO3TOBOM APTEPUU

Canax M.M. Cexgeiin, 3.A. Tonuaposa
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BeepeHue. O6LWMpPHOE UWEMUYECKOE NOPaXKeHWe NPY 3/10KaYeCTBEHHOM MILEMUYECKOM UHCYNbTe B HacceiiHe cpegHeit
mo3rosoit apTepuu (CMA) sBnseTca npuynHON pa3BUTUA MaCCUBHOTO OTEKA NOJyLWAPUSA TOJIOBHOMO MO3ra, MPUBOAALLErO
K BO3HMKHOBEHMIO AUCNOKALLMOHHOMO CUHAPOMA M B BONbLIMHCTBE C/y4YaeB K JeTalbHOMY UCXOAY. [lekomnpeccuBHas
reMUKpaHuU3KToMUs — 6onee 3hheKTUBHbINA CNOCO6 NeYeHUs 3N10KaYeCTBEHHOTO UIIEMUYECKOTO UHCYNBTA, YEM KOHCep-
BaTMBHAA Tepanus.

Llenb uccnepoBaHua — oueHUTb 3 HEKTUBHOCTb JIEYEHUs 3/I0KAYECTBEHHOTO ULIEMUYECKOTO UHCYAbTa B HacceitHe CMA.
Marepuans! u meTopbl. [lpoaHanu3npoBaHbl UCTOPUM GoNe3HU 57 NALUEHTOB CO 3N10KAYECTBEHHBIM UWLEMUYECKUM UH-
cynbtom B 6acceitHe CMA, n3 HUX 64,9 % COCTaBUAM KEHIWUHBI U 35,1 % — MyXUYUHbI. B uccnegoBaHme Gbin BKIKOYEHDI
nauueHTbl B Bo3pacTe oT 49 1o 90 nert, B cpefiHeM — 72,7 roaa. Bce naumeHTbl 66111 pasgeneHbl Ha 2 rpynnbl: NauueHTbl
1-it rpynnbl (n = 47, 82,5 %) nony4anu ToNbKO KOHCEPBATUBHOE NeYeHUe; nauueHTbl 2-i rpynnel (n =10, 17,5 %) noa-
BEPIUCb XUPYPruyecKomy neyeHuto.

Pe3ynbratbl. Y nauneHToB 1-i rpynnsl NPOAOMKUTENBHOCTb HAXOXAEHUA B CTalLMOHape cOoCcTaBuna ot 2 fo 73 fHei
(B cpegHem 14,4 + 1,8 fHA). JleTanbHblil UCXO[ B rpynne KOHCEPBATMBHOTO JIeYEHUA Obin 3aperucTpuposaH B 46,8 %
C/ly4aeB B YCJOBUAX CTaLMoHapa B CPOK OT 2 1o 21 gHA (B cpepHeM 7,7 + 1,7 aHA). [IUCNOKALMOHHBIA CUHAPOM U €ro
nocneacTaus 6biM NPUYMHOIA NeTanbHoro ucxopa y 90,9 % nauueHToB 1-i rpynnbl B YCNOBUAX CTaLMOHAPa NO AaHHbIM
NaTooroaHaTOMUYECKOro UCCNeA0BaHNUSA.

Y naumeHTOB 2-i1 rpynnbl NPOAOIKUTENbHOCTb HAXOXAEHUSA B CTaLMOHape BapbupoBana oT 22 o 33 fHeil (B cpegHem
19,6 + 4,3 gHs). MocneonepaunoHHas neTanbHoCcTb coctaBuna 40 %. MatonoroaHatommyeckoe obcefoBaHKe NoKkasano,
4TO NPUYUHOW NETaNbHOrO MCXOAA ABUANCH HAPACTaHMe [UCNOKALMOHHOIO CUHAPOMA U ero NOCNefCTBUSA.
3aKknioyeHue. 3n10KaueCTBEHHbIN UWeMUYecKUil MHCYNLT B BacceiiHe CMA aBnsaeTcs Hanbonee Taxenoi hopmoil Uwemm-
YeCKOro MHCYNbTA U XapaKTepu3yeTcs CTOMKOI MHBaNuAnN3aLve nayMeHTos. HecMoTps Ha BbiNOJHEHME LeKOMMPeCCHB-
HOM reMUKPaHMIKTOMUM NALUEHTAM CO 3/I0KAYECTBEHHBIM ULIEMUYECKUM UHCYNbTOM B BacceiiHe CMA, coxpaHseTcs Bbl-
COKMI MPOLEHT NeTabHbIX UCXOA0B, OCHOBHON NPUYMHON KOTOPBIX ABNAETCSA pa3BUTUE ANCIOKALMOHHOTO CUHAPOMA.

KnioueBble CNOBa: 3/10KaYeCTBEHHbI UWEMUYECKNIT MHCYNLT, AEKOMMPECCUBHANA TEMUKPAHUIKTOMUSA, CPEAHSAA MO3rOBast
apTepus, AUCIOKALMOHHBIA CUHAPOM

IOna uutupoBaHua: Cexseitn Canax M. M., ToHyapoBa 3.A. OueHKa pe3ynLTaToB IEYEHMSA 3/I0KAYECTBEHHOMO UIWIEMUYECKOTO
MHCynbTa B 6acceiiHe cpefiHeii Mo3roBoil apTepun. Hellpoxupyprus 2023;25(4):68-78. DOI: https://doi.org/10.17650/1
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Assessment of the results of treatment of malignant middle cerebral artery infarction
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Background. A vast ischemic lesion in cases of malignant middle cerebral artery infarction causes a massive edema
of the affected cerebral hemisphere, which leads to development of the dislocation syndrome and, in most cases, death.
Decompressive hemicraniectomy is a more effective method for treatment of malignant ischemic infarction, than con-
servative therapy.
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Aim. Evaluation of the effectiveness of treatment of malignant middle cerebral artery infarction.

Materials and methods. Analysis was carried out of the case histories of 57 patients with malignant middle cerebral
artery infarction, out of which number 64.9 % were women and 35.1 % were men. The patients’ ages varied from 49
to 90 years, with the average of 72.7 year. All patients were divided into two groups: Group 1 patients (n =47, 82.5 %)
received only conservative therapy, while Group 2 patients (n = 10, 17.5 %) were subjected to surgical treatment.
Results. The in-hospital stay of Group 1 patients varied from 2 to 73 days (the mean stay being 14.4 + 1.8 days). Le-
thality in the conservative therapy patients was 46.8 % during the in-hospital stay varying from 2 to 21 days, with the
average of 7.7 + 1.7 days. Based on the postmortem examination, dislocation syndrome and its consequences were the
cause of death in 90.9 % of the patients, who received in-hospital conservative therapy.

The in-hospital stay of Group 2 patients varied from 22 to 33 days, with the average of 19.6 + 4.3 days. The postoperative
mortality was 40 %. The postmortem examination showed that the cause of the deaths was exacerbation of the dislo-
cation syndrome and its consequences.

Conclusion. Malignant ischemic syndrome in the territory supplied by the middle cerebral artery is the most severe form
of ischemic infarction accompanied by constant disability of patients. Despite decompressive hemicraniectomy, lethal-
ity for the patients with malignant ischemic syndrome remains high, the principal cause being development of the
dislocation syndrome.

Keywords: malignant ischemic infarction, decompressive hemicraniectomy, middle cerebral artery, dislocation syndrome
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BBEJIEHUWE

3710KauyeCcTBEHHBIN nineMudecKuii mHCYIbT (3UN)
B OacceliHe cpemgHeil Mo3roBoii apTepun (CMA) xapakTe-
pusyercst nopaxenuem 50 % u GoJiee 30HbI ee KPOBOCHA0-
xenus [1, 2]. DopmupoBaHre MaCCUBHOTO OTeKa MOy~
IIapus TOJOBHOTO MO3ra B Pe3yJbTaTe UIIEeMHUIECKOTO
MMOpaXkeHMsI TIPUBOIUT K PAa3BUTUIO AMCIOKAIITMOHHOTO
cuHapoma [3—6]. Bo3HuUKHOBEHHUE OMCIOKALMOHHOTO
CHHIpOMA, B YaCTHOCTH BUCOYHO-TEHTOPHAIBHOTO, SBJISI-
eTcsl TIPUYMHON JICTAIBHOTO MCXOAa B TeUYECHUE IEPBHIX
HezleNnb ¢ MOMeHTa pa3BuThsd nHcyabTa [7—10]. KoHcep-
BatuBHas Tepanust 3 B 6acceitne CMA He TpUBOIUT
K OOJIBIIINAM yCIIeXaM B KIIMHUYECKOM ITPAKTUKE 1 COIIPO-
BOXKIaeTCsI JIETATbHBIM MUCXOIOM B GoJiee ueM 80 % ciyda-
€B, HECMOTpPSI Ha MHTEHCUBHYIO Tepanuio, BKIIOYasT Ha-
XOXIEeHNE B YCIOBUSIX PeaHMMAIMOHHOTO OTIOCICHMUS
[11—-17]. dexommpeccuBHas remuKpanuakromust (JII'K)
sBsieTCsl Hanbosiee 3PPEKTUBHBIM CIIOCOOOM XUPYPTU-
yeckoro jiedeHnst 3N, KoTophIii IPUBOIUT K CHIDKEHUIO
YPOBHSI JIETAJTBHOCTH U YAYYIICHUIO (PYHKIITMOHAIBLHOTO
craryca nmanuenTa [ 18—20]. OmHako coxpaHsieTCsI BRICOKAsT
(mo 55 %) nocieornepauroHHas JeTaabHOCTh [17, 21, 22].
Kpowme Toro, mo mueHuto psiga apropos, 'K He mpuBo-
INT K YIyYIIeHWI0 QYHKIIMOHATBHOTO MCX0a IallieHTa
[23—26]. HecmoTpst Ha orpaHuUYeHME 110 BO3pacTy (He
crapite 60 jieT) npu onpeaeaecHUM MOKa3aHWi K BbIIOJI-
nenuio AI'K npu 3UU [9, 26—28], HEKOTOpbIE aBTOPHI
oTMevJaloT ee 3 (HEeKTUBHOCTH Y IMAIIMEHTOB CTapIINX BO3-
pactHbIX Tpymm [18, 21, 29—32]. Onepannst HampaBiIeHa
Ha co3maHue OOJIBIIIOro KOCTHOTO AedeKTa uepera ¢ 1o-
CIIEAYIONINM pacCedeHNEM U IIJIaCTUKOM TBEpHIOil MO3TO-
BOI1 000JIOUKHM, YTO OOECIIeUNBAET CHIKEHIE BHYTPUUEC-
PEITHOM TUIIePTeH3UN U MPEeAyIIpeKaaeT MOBPeXIeHIE
CTPYKTYP TOJIOBHOTO MO3Ta OT ITOC/ICACTBUI pa3BUBAIOIIC-
rocst IMCJIIOKAIMOHHOTO cuHapoma [33—36].

Iean uccaenoBanusi — oLEHUTb 3(PPEKTUBHOCTD Jie-
yenust 3N B 6acceitne CMA.

MATEPHAJIBI 1 METO/IbI

Hamwu npoananuzupoBaHbl UCTOpUM O0ie3HU 57 ma-
LIMEHTOB, U3 HUX 64,9 % cocTaBuiIn XeHIIMHbI 1 35,1 % —
MYXJMHEL. B rccienmoBanme ObUIM BKIIIOYCHBI ITAITACHTEI
B Bo3pacte ot 49 mo 90 jet, B cpemHeMm 72,7 roma. Beem
naleHTaM IIPOBOAMIN KIMHUKO-1a00paTopHOE 00CIe-
IOBaHME U OECKOHTPACTHYIO MYJIBTUCTIUPAIBHYIO KOM-
neloTepHyo TomMorpaduio (MCKT) romoBHOrOo Mo3ra
Ha MOMEHT TOCTYIUICHMS B CTallMOHAp U B IWHAMMKE,
BhITTOJIHAEeMYyI0o Ha anmaparax Brilliance CT 64 slice
(Philips Medical System) mwm Revolution EVO CT 128
slice (GE Healthcare), ¢ nenpro moaTBepKIeHUS UIIEMU-
YeCKOTO XapaKTepa IMopakeHHsI, UCKITIOYCHUST KPOBOM3-
JIUSTHUSI, OTIPEIeICHMS BEIPAXKEHHOCTHU OTeKa ITOJTYIIapHUs
TOJIOBHOT'O MO3Ta U OIICHKH AMCIOKAIIMOHHOTO CUHIPOMA.
O1eHKY MIIIEeMUYeCKOTO MOpaXkeHMs TOJIOBHOTO MO3Ta
B Oacceiitne CMA mpoBogmnu mo mkaire ASPECTS
(Alberta Stroke Program Early CT Score) [37].

B uccienoBanme OBLIN BKITIOYCHBI ITAITUEHTHI, ¥ KOTO-
PBIX 00bEM UIIIEMUH TTOJTYIIAPHs TOJTOBHOTO MO3Ta COCTa-
B >145 cm?. OObEM MILEMAYECKOTO MOPAKEHUS TTOJTY-
Irapusi TOJJOBHOT'O Mo3ra orpeaensiiu 1mo nfaiHHeiM MCKT
TOJIOBHOTO Mo3ra 110 (hopmyire: A X B x C/2, rae A — HanboJIb-
Wi guamMeTp nHdapKTa, B — Hanboee IUIMHHOE TIePIICH-
IUKYJISIpHOE M3MepeHUe WH(apKTa MO0 OTHOLICHWIO K A
Ha aKCHaJbHOM cpe3e, C — o0IIee KOIMIECTBO CPe30B, CO-
JepxKalmx MHPapKT Ha KopoHapHOM cpese [38, 39]. U3 uc-
CJIeIOBaHMSI UCKITIOUEHBI ITALIMEHTHI, Y KOTOPHIX B aHAMHE3¢
OBIT MIIIEMUIECKUIA MHCYJIBT ¥ COITYTCTBYIOIIHE 3JI0KAYeCT-
BEHHBIE HOBOOOpa30BaHUsI JIFO00i1 JTOKATM3AITUN.

[NaToreHeTMYECKMIA TTOATUI UIIEMIYECKOTO MHCYJIETA
ompenesu cornacHo Kiraccudurkanuu TOAST (Trial of
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Org 10172 in Acute Stroke Treatment) [40]. I1poBommim
€XeTHEBHYIO OIICHKY YPOBHS CO3HAHMS IO IITKaIe KOMBI
[1asro, TsoKecT HEBPOJIOTUYECKOTO AeUIINTA T10 IIKajIe
WHCYNIBTa HanmmoHambHBIX THCTUTYTOB 310poBbhs (National
Institutes of Health Stroke Scale, NIHSS) [41], ¢yHK-
IMOHAJIBLHOIO CTAaTyca MaIlleHTa 110 MOITU(UIINPOBAHHOM
mkane Pankuna, mkanam Pusepmug u bapren.

B 3aBUCHMMOCTH OT TaKTUKHM JICUCHUSI BCE OOJbHBIC
ObUIM pa3mesieHbl Ha 2 Tpynimbl. [lammeHTsl 1-1 TpymIimsl
(n =47, 82,5 %) nonydyanu TOJbKO KOHCEPBATUBHOE Jie-
yeHue. Bo 2-1o rpymiy Bouutu nauuenTsl (n = 10, 17,5 %),
KOTOpKIE OBIIN TIpoorneprupoBaHbl. [lammenTsr 1-it u 2-i
TPYIII OBLTA COTTIOCTABMMEI 10 TTOJTY, CTOPOHE ITOPaKeHUSI,
TSDKECTH HeBposiormyeckoro aedummra mo mkaiae NTHSS,
HAJIMYUIO COIYTCTBYIOLUEW CepAeYHO-COCYAUCTONU MaTo-
Jloruu 1 00beMy nopaxenus (2145 cm®) (p >0,05). OnHa-
KO B 1-i1 rpymrie nmauuveHTsl ObLau crapiie (76,1 = 1,3 ro-
nma), yeM Bo 2-it rpymme (57 £ 2,7 roma), 9TO CBSI3aHO
C HaJiMuMeM orpaHudeHuit K BeinoaHeHuo AI'K mo Bo3-
pacty. KoHcepBaTuBHasI Tepamnusi, IIOMUMO 0a3MCHOM
(HampaBJICHHO Ha TToIepXaHNe BUTAJIBHBIX (DYHKITUIA,
KOPPEKINI0 METa0OIMIECKIX M BOJIEMHUIECKIX HapyIIle-
HUI, KOHTPOJIb YPOBHS apTepHaJbHOTO IaBIICHUS,
MPOMWIAKTUKY U JICYCHIE TPOMOO03a IITyOOKHX BEH, ITHEB-
MOHUWU U APyTruX MHMOEKIIMOHHBIX OCITIOXHEHUI), BKITIO-
Yajia HeHPOpOTEeKTOPHYIO U aHTUOKCHIAHTHYIO TePaITHIO.
BceM manmeHTaM TPOBOIMIIACH MEPOTIPUSITHS TIO CHIDKE-
HUIO BHYTPHYEPEITHOTO JaBJieHUS (BO3BBIIICHHOE TT0JI0-
JKeHUe TOJIOBBI, BHYTpUBEHHOE BBeaeHue 15 % pacTBopa
MaHHUTOJA). [TareHTaM, iepeBeIcHHBIM Ha MCKYCCTBEH-
Hylo BeHTWIsSIHIO jieTkux (MUBJI), ¢ 11enp0 CHIDKEHUS
BHYTPUYECPEITHOTO JaBJICHUS IIPOBOIWIIN TUTICPBEHTUIISI-
muo. KoptukocTtepouapl B Ka4eCTBE IMPOTUBOOTCUHOM
Tepanuu He mpuMeHsuti. KoMITeKcHOe JIedeHNe TTalueH-
Ta TIPOBOIMJIA C YYETOM COITYTCTBYIOIIEH COMAaTHUECKOM
ITaTOJIOT M.

[MoxazaHus K XUPYpPrudecKOMY JICUCHHIO OITPEeIeIIsITN
COIJIACHO peKOMEHIAIMSIM ACCOLIMALINY HEMPOXUPYPIOB
Poccum [26]: 1) ypoBeHb 60ApCTBOBaHMSI TTO IIKAJIE KOMBI
[1asro >9 6amtoB; 2) ypoBeHb NOMEPEIHOM TUCTOKAIINMHI
>2 MM B iepBbIe 24 4 1 >7 MM B iepBhIe 48 4; 3) Bo3pact
nanureHTa <60 yieT; 4) U30AMpOBaHHAasI UllleMust B bacceii-
He CMA; 5) OTCYTCTBHE TSIKEJIOM COITyTCTBYIOIIEH coMa-
TUYECKOM MATOJOTUK; 6) OTCYTCTBME MPU3HAKOB TeMOp-
parndyeckoil tpaHchopmanuu no gaHHbIM MCKT.
IMpy HammuMKM TMOKa3aHUN K XUPYPTAICCKOMY JICICHUIO
nalueHTaM Oblia BeinogHeHa ctaHnaptHas 'K, kotopas
BKJTIOYAJIa PE3eKIIMIO OOJIBIIIOrO KOCTHOTO (DparMeHTa pas-
MepaMmu He MeHee 12 x 12 cM ¢ pe3eKimeil BUCOTHOI KO-
CTH IO OCHOBaHUSI CpeaHEN YepermHOM SIMKU C TTOCTIeHy-
IOIIUM BBITIOJTHEHUEM IUIACTUKM TBEPHOM MO3TOBOM
000s109KkK. Bo BpeMst onepaiiuy pe3eKIusl OTeYHOM MJTH
HEKpOTU3UPOBAHHOM TKAaHU TOJIOBHOTO MO3Ta HE IIPOBO-
nwack. [1pyn CHIDKEHUH ypOBHS TeMOTJIOOMHA M O0IIEeTo
0eiIKa malreHTaM BBIMOJHSIIA WH(PY3UIO0 SpUTPOLIUTap-
HOI1 MacChl, CBEXXe3aMOPOKEHHOM TIJIa3MbI 1 aJTbOYMMUHA

C LIEJIBIO MOAAEPKaHUS HOPMAJIBHBIX MTOKa3aTeleil reMo-
TJIOOMHA 1 00IIero 0ejkKa.

KaTtaMHe3 manueHTOB U3yJyaiad B TeUeHHE ToAa ¢ MO-
MEHTA pa3BUTUS UHCYJIBTA.

Jng aHanmm3a pe3ysbTaToB BIAUSHUS JIEYEHUS OB
MMPUMEHEHBI METOIbI HelTapaMeTPUIECKON CTaTUCTUKM
JIJIST CBSI3aHHBIX BEIOOPOK: KPUTEPUHU 3HAKOB U YUITKOKCO-
Ha. CpaBHeHHUe MoKa3aTesiel (PyHKIIMOHAJIBHOTO cTaTyca
U TSDKECTU HEBPOJIOTMYECKOTO JeUIInTa B 2 TPYMITaX BbI-
MMOJTHEHO C MOMOIIBI0 HermapaMeTpUYeCKUX KpUTEpUEB
Banbga—Boabdosuiia 1 ManHa—Yutau. Cratuctuye-
CKYI0 00pabOTKY pPe3yiIbTaToB IMTPOBOIMIIM C MCITOIb30Ba~
HHMEM ITpOrpaMMHOro Iakera Statistica 6.0.

PE3VJIBI'ATHBI

BpeMst ¢ MOMeHTa TTOSIBJICHUSI TIEPBBIX KITMHUIECKIX
CHMIITOMOB 3a00JIeBaHUS 10 TTOCTYIUICHUS B CTAIlMOHAP
10 JIMHUH CKOPOI MOMOIIM cOCcTaBWIO OT 40 MUH O Cy-
ToK. [IpaBocTOpOHHEE TOpaskeHIE TOJTOBHOTO MO3Ta MMe-
J0 Mecto y 61,4 % naunentoB. KapanosmGonnueckuii
MAaTOreHEeTUYECKU1 TOATUII BhisiBiIeH y 44,0 % nalueHTOB,
aTepoTpoMOOTHYECKUi — Y 24 %, NIIeMUIECKUIA UHCYIIET
HEYCTAaHOBJIEHHOM 3THosoruu — y 32 %. Y Bcex maLueH-
TOB B IMHAMMKE I10 Mepe HapacTaHUs OTeKa IOJIyIIapys
roJioBHoro Mo3ara, 1o gJanHeiM MCKT rojloBHOro Mo3ra,
OBLIO OTMEUYCHO HapacTaHME TSLKECTH HEBPOJIOTHYECKOTO
nmedunmta no mkane NIHSS n yrueTeHue ypoBHS co3Ha-
Hus. [Ipu stomy 51,1 % naimeHToB ycyrybjieHue yrHere-
HUSI YPOBHSI CO3HAHUS OBIJIO OTMEYCHO B TEUCHME TTEPBBIX
cyToK. PazBuTie nucaoKalMoHHOTO CHHAPOMa HabIoma-
jgochky 100 % nauueHTOB 00eUX IPYIII, YTO IIOATBEPXKAa-
Joch KimHUYeckn 1 naHHeIMEM MCKT romoBHOTO MO3ra
B IMHaAMMKe. MaKCcHMaIbHBIN YPOBEHB JIaTePaIbHO qHC-
JIOKAITMY Y TIAIIMEHTOB IPYIIIThl KOHCEPBATUBHOTO JICYCHUS
B IMHaMuKe coctaBui oT 1,38 mo 23,7 MM (B cpemHeM
6,3 = 0,8 MM), pa3BUTHE BUCOYHO-TEHTOPHAIBEHOTO BKJIH-
HEHUs UMeJIo MecTo B 46,8 % ciydaeB. Y MallMeHTOB TPyTI-
MBI XUPYPTUYECKOTO JICUCHUS] MaKCUMAaJIbHBIN YPOBEHD
JIaTepaibHOM TUCIOKALIMUA B TMHAMUKE COCTaBUI OT 3,34
1o 14,1 MM (B cpemHeM 8,2 * 1,5 MM), pa3BUTHE BUCOYHO-
TEHTOPUAJIbHOI'O BKJIMHEHUSI uMeio MecTo B 80 % ciy4a-
eB. OlleHKa WIIEMUYECKOTO ITOBPEXICHUS TCPPUTOPUU
bacceitHa kpoBocHa0OxeHust CMA mo mkane ASPECTS
cocTaBua OT 1 1o 9 6ayI0B IMPH TTOCTYIICHUH C TIPOrpec-
CHPYIOIIMM HapacTaHHEM 00beMa MIIEMUM 3a BpeMsI Ha-
omomenus. O0beM HUIIEMHUHM B IWHAMHWKE IO IIIKaje
ASPECTS cocrasun 0—3 6ania.

Bospact manmeHTOB 1-ii TpynIibl (KOHCEPBATUBHOTO
JedeHust) Bappuposai ot 49 o 90 net (B cpenneM 76,1 +
1,3 roma). Ha MOMeHT IMOCTyIUIEHUS B CTALIMOHAP SICHOE
CO3HaHME UMeJIo MecTo Y 29,3 % maleHTOB 3TOM TpyI-
1bl, ornyiieHue I crenenu —y 29,3 %, ornyiuenue 11 cre-
rneuu — y 26,8 %, conop —y 9,8 %, koma 1 —y 2.4 %,
koma Il — y 2,4 % nauueHtoB (cMm. Tabauiy). OueHka
TSDKECTH HeBpoJiornyeckoro aedunmta mo mkaixe NITHSS
Ha MOMEHT MOCTYIUIEHHsT cocTtaBuiia oT 11 go 39 GamioB



(B cpemrem 20,1 + 0,0 6amia) ¢ mporpeIMeHTHRIM Hapa-
craHueM. Y TAaMEeHTOB C TSKECTHI0O HEBPOJIOTUYECKOTO
nmeduunra o mwkaine NIHSS Ha MmoMeHT noctyrenus <16
0aIoB 3a BpeMsI HAONIOACHUS OTMEYEeHO HapacTaHUe
CUMITOMATUKU 10 16 6a/U10B 1 6oJiee, YTO COOTBETCTBYET
3UHN. Ha MOMEHT MOCTYIUIEHUS Yy TMALIMeHTOB TPYIITHI
KOHCEPBAaTUBHOW Tepanuu olleHKa (yHKIMOHATBHOTO
craryca o mkane PuBepmun coctaBuiia ot 0 1o 15 6amioB
(B cpemreMm 1,1 = 0,4 6amma), mo mkame bapren — ot 0
o 45 6autoB (B cpemHeM 8,7 + 2,2 6amna), mo Mmogudu-
LIMPOBaHHOM 1mKane PankmHa — oT 1 10 5 6as1oB (B cpea-
HeM 5 + 0,3 6armia).

Ha ¢one neyeHnst y mauimeHTOB 1-i TPYIIIBI OIleHKA
TSKECTU HeBposiornuecKkoro Aeduimra mo mkane NIHSS
cocTaBuia ot 6 10 37 6auioB (B cpeaHem 19,2 + 2,1 Gai-
J1a), olleHKa mo mKane PuBepmunm — ot 0 mo 11 6auioB
(B cpemaeMm 1,1 * 0,4 6amna), mo mkane baprer — ot 0
1o 45 6awtos (B cpenHeM 8,0 £ 2,5 6amna), mo Mmogndu-
LIMPOBaHHOM 1Kane PankmHa — 0T 4 1m0 5 6aiioB (B cpel-
HeMm 4,6 £ 0,2 GaJi1a), YTO COOTBETCTBYET BHICOKOI CTEIIe-
HM WHBAJIWAMW3ALMM TAOMEeHTOB (CM. TabIUILy).
CpaBHeHMe n3ydeHHBIX mokasareneil (NIHSS, Pusepmun,
Bapren, ParkuH) y mallmeHTOB 0 U TTOCJIe KOHCepBAaTUB-
HOTO JICUCHUSI C TTOMOIIBI0 METOIOB HEeITapaMeTPHIECKOM
CTaTUCTUKM (KPUTEPUHU 3HAKOB M YIJIKOKCOHA) ITOKA3aJI0
OTCYTCTBHE JOCTOBEPHBIX U3MEHCHUI 3TUX XapaKTepHC-
Tuk (p >0,05).

Y marmeHTOB 1-# TpyIITBI TPOIOJDKUTETEHOCTD HAXOX-
IIeHUsI B CTaIlMOHApe COCTaBWIA OT 2 1o 73 mHeit (B cpel-
HeM 14,4 + 1,8 nHst). B peciupaTopHOIt momaepKKe C me-
peBonoMm Ha UBJI nyxnanucek 54 % OONBHBIX B CBA3U
C TIPOTPEeIUEeHTHBIM YTHETCHIUEM YPOBHSI COZHAHMS 1 pa3-
BUTHUEM JIBIXaTeJIbHOM HemocTaTOUHOCTH. OCTabHEIC Ma-
LIMEHTHI HYXXIAJUCh B PeCIIMPATOPHON MOIACPKKE B BUIE
MMOJAYM YBIAXKHEHHOTO KUCIOpOoAa Yepes3 JINIEBYIO KHC-
JIOPOITHYIO MacKy. TpaxeocToMmueckasl TpyOKa ObLIa ycTa-
HoBJIeHA 32 % MALMEHTOB B CBSI3U C MPOIOJIKUTETbHBIM
nposegeHueM WMBJI. JleTanbHbli UCXOM Yy MALIMEHTOB IPYII-
bl KOHCEPBATUBHOM Tepanuu B 46,8 % citydaeB ObLI 3a-
PETUCTPUPOBAH B YCIIOBUSIX CTallMOHApa B CPOKH OT 2 10
21 nous (B cpeadem 7,7 £ 1,7 nust). ¥V 36,2 % nauueHTOB
JIETAJTBHBIN MCXO HACTYIIMII TTOCJIE BBITIMCKY M3 CTAIlIOHA-
pa B cpok ot 2 mo 50 gHeit (B cpeqHeM yepe3 22,1 £ 3,1 ous),
u3 HUX y 82,4 % neTanbHblil KCX0 ObLI 3aperMCTPUPOBAH
Ha MaJUIMaTUBHOM Koiike, y 17,6 % — Ha nomy. M3ydenue
KaTaMHe3a B TeUCHHE rofia y OCTaJIbHBIX MAIlUeHTOB ITOKa-
3aJI0, 4TO ITAIIMEHTHI HE MOTYT Ce0sT 0OCITy>KMBaTh, TIepe-
JIBUTAIOTCSI TOJIBKO C IIOCTOPOHHEH ITOMOIIIBIO.

JMCIIOKAalIMOHHBI CUHIPOM M €TO IIOCIIEeICTBUS,
10 TaHHBIM TAaTOJOTr0AaHATOMUYECKOTO MCCIIeIOBaHMSI,
OBUTH ITPUYMHOM JIETAJTBHOTO MCX0/a B YCIOBUSIX CTAIINO-
Hapa y 90,9 % manueHTOB IpyIIlbl KOHCEPBATUBHOIO
nevyeHus. Y 4,5 % nauyeHTOB IPUYKMHOM JIETAIbHOIO KC-
Xoma OBIIO BO3HMKHOBEHHE HMH(papKTa MHUoKapia,
vy 4,5 % — pa3BUTHEe HO30KOMMAIBbHOM ITHEBMOHUU B pe-
3yJIbTATe TSLKEJIOTO TeUCHUS 3a00IeBaHUS U [UTUTSILHOM
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pecrpaToOpHON MOAAEPXKKY ¢ TIoMolibIo anmapara VBJI.
VY 88,2 % nauueHTOB 1-i rpyIIibl IpUcoeIMHeHE MH(bEK-
LIMOHHO-BOCTIAJIMTEIbHBIX OCIIOXXHEHWI SIBUJIOCH TIPUYH -
HOW JIETATbHOTO MCXOJ MOCJe BBIMUCKY U3 CTAllMOHAPA.
VY 5,8 % mauveHTOB IPUYMHON JIETAJTBHOTO MCXOMa CTaJIo
pasBuTHe ocTporo nHpapkra Muokapna. ¥ 5,8 % naiueHToB
JIeTaTbHBIN UCXOJT HACTYTIVJI B PE3YJIBTAaTe PA3BUTHSI TPOMOO-
sMbomu sierouHoit aprepunt (TDJIA) (cM. Tabmmity).
KnnHnveckum mprMepoM KOHCEPBATUBHOTO JICYEHUST
3U1MU B bacceitne CMA s1BnIsieTCS cienytoliee HaboneHHe.
Ilauyuenm K., 64 1em, docmasnen bpueadoii ckopoii me-
QUYUHCKOLI noMOWU 8 meveHue 2 4 ¢ MOMeHMA NOsIGAeHUs
nepeoix npu3Hakos 3abonesanus. l[lpu comamuueckom 0006-
caedosanuu odpawanu Ha cebsi BHUMAHUe OaHHblE SX0KAPOUO-
epaguueckoeo uccaredoganus cepoua: en0barbHAs COKPa-
mumenbHas cnoCOOHOCMb MUOKAPOa CHUMNCEHA, PpaKyus
svibpoca 48—49 %, axurnes HuiCHENEPE2OPOOOUHOO CeeMeH-
ma 6 6azanvnom omoene. Ilpu yrempaszeykogom uccaedosa-
Huu 6paxuyeanrvHblx apmepuil @bis8AeH OKKAOUPYIOUWULL
mpom603 connbix apmepuii ¢ obeux cmopoH. Ilo pesyssma-
Mam KOHCYAbMauyuu co CMeNCHbIMU CReYUAAUCMAaMU y Nayu-
eHma 0blAa 8biABAEHA CAe0YIOWAsl NAMOA02US: OKKAIO3US
BHYmMpeHHell COHHOU apmepul ¢ 0beux CMopoH, uuleMu4eckas
b01e3Hb cepouya, NOCMUHMAPKMHbLIL KapoUoCKaepo3, CMeHo-
Kapous Hanpsidcenus yHKuuoHarvHoeo kaacca (PK) 2, xpo-
Huueckas cepdeynas Hedocmamoyrocms I cmaduu, OK 2,
eunepmoHuyeckas oboaesus 111 cmaduu, 11 cmenenu, epynna
cmpamugukayuonHoeo pucka — 4, Hapyulenue moaepanm-
Hocmu K yenesodam. Ilpu nocmynaenuu obujee cocmosHue
nayueHma ObLA0 MANCEAIM, HCAN00 He NPedssiBasn 6 ce:3U
€ MAAHCECMBIO COCMOSIHUS U HApYuleHuem co3Hanus. [vixanue
camocmosimenvHoe, apmepuanvhoe dagnerue 170/97 mm pm.
cm. Hesponoeuueckuii cmamyc: ypogens co3Hanus — o0any-
wenue I cmenenu, no wixane komot Inaseo — 13 6annos, na-
pe3 30pa 6:ae6o, 3pauku D = S, pomopeakxyuu npsamas u co-
OpyJicecmeeHHas COXPaHeHbl, 1e60CHOPOHHIS 20MOHOMHAS
2eMUAHONCUSL, 21a3008UdICEHIUe 8 NOAHOM 00BeMe, nape3 Mu-
MUHECKOU MYCKYAamypsl CAe8a NO YEeHMPANbHOMY MUNY
(no wkane Xayca—bpaxmana — 3 6anna), desuayus sa3vika
6/1€60, 1€60CMOPOHHSIS 2eMUNAC2USl, NOAOICUMENbHBLI CUMA-
mom Babumnckoeo ¢ 2 cmopon. Dnusenmuueckux npunaokos
Ha MOMeHm 0CMOmpA He 3ape2ucmpuposano. MenuHeeanbHoix
3Hako6 nem. OueHKa madicecmu Hegpoa02UYeCcK020 deuyu-
ma no wxanre NIHSS — 20 6a1108, ouenka hyHKYUOHANbHOO
cmamyca no wkane Pusepmud — 0 b6aanoe, no wikanre bap-
men — 0 6aanos, no mooupuuuposanroil wikare Pouxuna —
5 6annos. Ilayuenmy 6 3KkcmpeHHOM NOPSAOKe GbINOAHEHA
MCKT 201061020 MO32a, 8biA6UBULAS YMPAMY XAPAKMEPHO-
20 pebpucmoeo cmpoeHusi OCMpo8Ka Cnpaeaq, NPU3HAKU 2u-
nepdencuenoii CMA cnpasa, coasnrenue KOHBEKCUMANbHBIX
060p030 nosyulapus 20106H020 M032a CHpABA, OMCYmcmaue
NpuU3HaKo8 duciokauyuouHozo cundpoma (puc. 1). B ceasu
C MANCENOU CONYMCMBYIOWEll COMAMUUYecKoll namoao2uei
8DAUEOHbIM KOHCUAUYMOM XUpypeuueckoe nevenue 0bi10 npu-
3HaHO Heuenecoobpasuvim. Ha 2-e cymiku Obiia ommeuena
ompuyamenvrHas OUHAMUKA 8 @ude YeHemeHUs YDOGHS
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CpaeHume/tha;z Xapakmepucmuka KAUHUYECKOU KapmuHsl U pe3yabmamaoe Ae4eHus nNayueHmoe co 310Ka4eCmeeHHbIM UemMUu4eCKUM UHCY1bmom

Comparative characteristics of clinical data and treatment results of patients with malignant ischemic stroke

1-s rpynna (KoHcepBa- 2-51 rpynna (Xupypra-

IToka3arean THBHAS Tepamnus) Yeckoe JieueHne)
Bospacr, ner 49-90 47-76
Age, years (76,1 £1,3) (57 £2,7)

VYpoBeHb CO3HAHUS IIPH IMOCTYIUIEHUH B CTAllOHAp, %:
Level of consciousness at hospitalization, 3%:

SICHOE 29,3 60
lucid
ornyirenue I creneHu 29,3 0
obtundation I
ornyirenue 11 crenexu 26,8 20
obtundation II
corop 9,8 20
stupor
KoMa | 2,4 0
coma I
koma II 2,4 0
coma II
MakcumanabHbIN ypOBEHb JaTepaIbHOU AUCIOKALIMY B AMHAMUKE, MM ot 1,38 mo 23,7 ot 3,34 no 14,1
Maximal level of lateral dislocation in dynamics, mm (6,3£0,8) (8,2 1,5)
ITpono/kuTeIbHOCTh HAXOXIEHUS MAallMeHTa B CTAlMOHAPE, AHU 2-73 22-33
Duration of hospitalization, days (14,4 £ 1,8) (19,6 £4,3)
IMoamepkKa ¢ KICKYCCTBEHHOM BEHTWIISALIMEN JIETKUX, 3% 54 100
Support with mechanical ventilation, 3%
VcraHoOBKa TpaxeoCTOMUYECKOM TpyOKH, 3% 30 100
Installation of tracheostomy tube, 3%
VpoBeHb TOCMUTAILHOM JIETATBHOCTH, 3% 46.8 40
Level of hospital mortality, 3% ?
[MprymHa rocnMTaabHOIM JIeTaTbHOCTH, 3%:
Cause of hospital mortality, 3%:
JIMCIIOKAIIMOHHBINA CUHIPOM 90,9 100
dislocation syndrome
WHMapKT MUOKapaa 4,5 0
myocardial infarction
HO30KOMMUaJIbHAasl THEBMOHMS 4,5 0
nosocomial pneumonia
TIprunHa BHETOCTIUTAILHOM JieTaTbHOCTH, 3%:
Cause of out-of-hospital mortality, 3%:
WH(EKIIMOHHO-BOCITAIMTEIbHBIE OCIOKHEHMS 88,2 20
infectious-inflammatory complications
WH(APKT MUOKapaa 5,8 0
myocardial infarction
TpoMO0O3MOOJIMSI JIETOYHOM apTepun 5,8 20
pulmonary embolism
OlieHKa Mo HIKaJlaM 10 JIeYeHUs, 6asuIbl:
Scale scores prior to treatment, points:
NIHSS 11-39 (20,1 £ 0,0) 19-25 (22,3 £ 0,8)
Pusepmun 0—15 (1,1 £0,4) 0—1(0,4+0,1)
Rivermead
bapren 0—45 (8,7 £2,2) 0-25(5,5%2,9)
Barthel
Psnkuna 1-5(5%£0,3) 5
Rankin

O1eHKa M0 LIKAaJIaM IOCJIe JIeYeHUST, OaJUIbI:
Scale scores after treatment, points:

NIHSS 6—37 (19,2 £2,1) 15—18 (16,5 £ 1,1)
Pusepmun 0—11(1,1 £0,4) 0—1(1x0,2)
Rivermead

bapren 0—45 (8,0 £ 2,5 0

Barthel

PsnkuHa 4-5(4,61£0,2) 5

Rankin
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Puc. 1. Myasmucnupansras KomneiomepHas momozpagus 201061020 mosea nayuenma K., 64 aem: a — npu nocmynienuu: omcymemeue NPU3HaKo8 ouc-
JNOKAUUOHHO20 CUHOpOMA, Ympama pebpucmoeo cmpoeHus 0CmpoeKa cnpasa; 6 — e — KOHmMpoavHoe 06caedosanue Ha 2-e cymku: 6 — coagaenue KOHGeKCU-
MAanvHbIX NPOCMPAHCIME NOAYULAPUS 20108HO20 MO32A CHPABA; 8 — QOPMUPOBAHUE 2UNOOEHCUBHO20 04aea uueMul 8 bacceline cpeoHell M032080il apmepuu
U nepedHeil M032060ll apmepuu cnpaea, cmeujeHue cpeournblx cmpykmyp 0o 23,7 Mm; e — NPUSHAKU BUCOYHO-MEHMOPUANbHO20 8KAUHEHUs (YKA3aHO

cmpenxoii)

Fig. 1. Multispiral computed tomography of the brain of patient K., 64 years old: a — at admission: no signs of dislocation syndrome, insular ribbon sign on
the right; 6 — e — control examination on day 2: compression of the cerebral hemisphere convexity spaces on the right (6); formation of an ischemic focal area
of hypodensity in the territory supplied by the middle cerebral artery and the anterior cerebral artery on the right, dislocation of the midline structures of up to

23.7mm (8); signs of a tentorial herniation (shown by the arrow) (2)

cosHaHus do conopa — komsl I, no wkane komol Inazeo —
8—9 bannos. Ilossunruce anuzokopus (3pauxku D >S), npu-
3HAKU ObiXamenvbHol HedocmamouHocmu. B cea3u ¢ smum
nauuenm 6v11 nepeseden Ha UBJI. Ilpu konmponvnoit MCKT
20/108H020 M0O324 8blsi6AeHA OOWUPHAS 30HA UlueMuU 8 004a-
cmu kpogocHabcenus npasoti CMA u nepedneii m0o32080ii
apmepuu cnpasa, coasaenue KOHEeKCUmManbhuix 60po30 no-
AYULapUsl 20108H020 M032d, CMeujeHue CPeOUHHbIX CMPYKMYD
00 23,7 MM, NpU3HAKU BUCOYHO-MEHMOPUANBHO20 BKAUHEHUS
cnpasa, obsem uwiemuu cocmaegun 794 cm’, oyenka uwemuu
no wkane ASPECTS cocmasuna 0 6anrno6 (cm. puc. 1).

Ha 3-u cymku y nayuenma Hapacmana ompuyamensHas
JuHamuka 8 gude yeHemeHus YPoHsi cO3Hanus 00 komol 11,
npucoeouUHUNaCs 08YCMOPOHHAS NHeeMOHUs. JlemanbHblil

UCX00 HACMYNUA Ha 5-e CymKU ¢ MOMeHma pazgumus 3a00-
Aesanus (nOCmynaeHus 8 CmayuoHap).

Tlamoaoeoanamomuueckoe o6caedoéanue nokKaszano,
Ymo NPUYUHOT AEMANLHO20 UCX00a AGUAUCH OUCAOKAUUOHHDLI
CUHOPOM U e20 credcmeue (8mopu4Hoe nogpedcoeHUe Cmeoaa
201108H020 M032a).

IMaueHTs! 2-it TPYIIIBI, TTOABEPTHYTHIE XUPYpTUYe-
CKOMY JIeUeHHI0, OBUTM MOJIOXKE — CPEHUII BO3pacT CO-
craBui 57 £ 2,7 roga (ot 47 po 76 net). Tpu nauueHTa
B Bo3pacrte crapiiie 60 JieT GbIT TPOOTIepUPOBaHbI B CBA3U
C OTCYTCTBUEM TPOTUBOMIOKA3aHUI N KIMHWMYECKU 3HAYM -
MOI1 coIyTcTByolIei natonorny. Onepaius Obiia BbITOIN-
HeHa B CPOK 110 48 U ¢ MOMEHTA TOSIBJICHUST TIEPBbIX CUMIITO-
MOB 3a00JIeBaHUSI.
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Ha MoMeHT MmoCTyIIeHHs B CTallMOHAP SICHOE CO3Ha-
HKe UMeJIo MecTo y 60 % maLueHTOB 2-ii IPYIIIbI, OLJIYILe-
nue 11 crenenu — y 20 %, conop — y 20 % (cm. Tabiauiy).
OLieHKA TSKECTU HEBPOJIOTMYECKOTro AedUIIMTA I10 IIKajIe
NIHSS cocraBmra ot 19 mo 25 6awtoB (B cpenHem 22,3 =+
0,8 6amma). OneHkKa (YHKIIMOHAJIIBHOTO CTaTyca Ha MO-
MEHT ITOCTYIUICHUS 10 mKaixe PuBepmmn cocraBmia ot 0
mo 1 6amra (B cpemdem 0,4 + 0,1 6ajura), mo mkane bap-
tea — ot 0 mo 25 6amioB (B cpeaHeM 5,5 + 2,9 Gamna),
OlIeHKa IT0 MOAM(pUIIMPOBAaHHOM mIKaje PaHKMHA y Bcex
MaluueHToB cocTaBuia 5 6amwioB. Ha ¢oHe mpoBeaeHus
XUPYPTUYECKOTO JICUCHHSI K MOMEHTY BEITIMCKHY ITaIlliEHTA
W3 CTallMOHAapa OLICHKA TSKECTH HEBPOJOTMYECKOTO JIe-
¢unmra o mkane NIHSS cocrasnsina ot 15 go 18 6amios
(B cpennem 16,5 £ 1,1 6ajuta), ouieHka 1o 1kajie Pusep-
mun — ot 0 1o 1 6ayuta (B cpenHem 1 & 0,2 6aia), mo mkae
Bapren — y Bcex manmeHToB () 0a/TOB, OIleHKA ITO0 MO-
IuuIUpoBaHHON mIKajae PaHKMHA — 5 0aiiaoB, 4TO
COOTBETCTBYET BBICOKOU CTEIIEHN MHBATUAN3AIIAY TaIlH-
€HTOB (CM. TaOJIMILY).

CpaBHeHHME M3YYEHHBIX ITOKa3aTejieil (OIeHKa IT0
mkajgaM PuBepmun, bapren, PankwHa) y mameHTOB 10
1 TIOCJIe XUPYPTUISCKOTO JCUCHUSI ¢ TIOMOIIIBIO METOIOB
HelmapaMeTPpUIEeCKOM CTaTUCTUKU (KPUTEPUM 3HAKOB
1 YMJIKOKCOHA) HE BBISIBWIO JOCTOBEPHBIX Pa3IduMid
(p >0,05). OT™Mevanach IOJIOKUTETbHAS] TMHAMUKA B BUIE
CHIKCHMSI BEIPAXKCHHOCTH HEBPOJIOTUIECKOTO Ae(hHUITATA
o mkae NIHSS (p = 0,0277).

[ponomxrTe IbHOCTh HAXOXKICHMS TTALIEHTOB B CTAIIN-
OHape cocTaBiIa oT 22 10 33 axeii (B cpenHem 19,6 4,3 nHs).
B pecnuparopHoit moagepxkke ¢ repeBogoM Ha MBJI
Hyxzaanuch 100 % nauueHToB, C MOCIeaYIOLIEH YCTAHOB-
KOI TpaxeocToMUUYecKou Tpyoku. [lociaeonepalimoHHast
JieTaJlbHOCTh cocTaBuiia 40 % 1 Oblia MeHbIIIe, YeM B IpyTI-
e KOHCepPBaTUBHOM Tepamuu. [1aToioroaHaToMmaeckoe
o0cemoBaHMe TTOKA3aJI0, 9YTO MIPUIMHOM JIETaTEHOTO HUC-
X0Ja SBUJIOCh HapacTaHWe TUCIIOKAIIMOHHOTO CUHApOMa
U €T0 MoceAcTBuiA. M3yueHne KaTaMHe3a MallueHToB 2-i
IPYMIIBI TOKa3ao, 4to y 20 % nalmeHTOoB JeTaIbHBIM Uc-
XOI HACTYITHJI B TEUCHME MECSIIa TTOC/Ie BBIITUCKH U3 CTa-
IIMOHApA B pe3ysIbTaTe MPUCOCTUHEHNS MH(MEKIIMOHHO-
BOCITAJIMTEILHBIX OCIOXHeHU, y 20 % — 4yepe3 6 mec
C MOMEHTA BBIMTUCKU U3 CTALMOHAPA B CBSI3U Pa3BUTUEM
TBJIA; 20 % mauueHTOB Ha MOMEHT aHajan3a 0a3bl JaH-
HBIX XXMBBI, 0OCITy>KABAIOT Ce0SI C TIOCTOPOHHEN MOIIepXK-
KOIt (CM. TaOIHUILY).

[MpuBomMM onvcaHNe KIIMHUYECKOTO CITydast TTalfeH-
Tta co 3N B GacceitHe CMA, 1eMOHCTPUPYIOWIETO 3(-
dextuBHOCTh AI'K.

Ilayuenm 2K., 63 nem, docmaenen 6 cmayuonap dpuea-
001l cKopoil MeOUYUHCKOU NOMOWU 6 meyeHue 2 4 0m MOMeH-
ma nosiéaeHus Nepebix NpU3HaKos 3avoseeanus. Comamuue-
cKkoe 0000caedo8aHue 8blABUN0 AMEPOCKAEPO3, UEMUHECKYHO
bonesnsb cepoua, cmernokapouro Hanpsycenus OK 2, napyuwe-
Hue pumma cepoya no muny nepcucmupyrouieil gopmoi gu-
opuarnayuu npedcepouii. lemodunamuuecku: He3HAUUMDbLI

Ccmeno3 GHympeHrHell COHHoU apmepuu cnpaga 0o 45 %. Ap-
mepuanvras eunepmensus 111 cmaduu, I cmenenu, puck — 4
(oueHb 8blCOKUIL), XpOHUYECKas cepOeyHas Hedocmamou-
Hocmo I cmaduu, DK 1. Xponuueckas obcmpykmuenas 60-
Ae3Hb eeKUX, cpeOHemsicenoe mevenue 3abonresanus. Cma-
Ous pemuccuu. Tlapapekmanvubiii céuuy.

Ilpu nocmynaenuu nayuenm x3cano6 He npedsssasn
6 cea3u ¢ aghamuueckumu paccmpoiicmeamu. Obujee cocmo-
sHUe madxcenoe, apmepuanvhoe dagaerue 170/97 mm pm. cm.
Heesponoeuueckuii cmamyc: co3Hanue scHoe, no WKane KOMbl
Inhaszeo — 15 6annos, cencomomopuas aghasusi, napes 63opa
enpaeo, 3pauxku D = S, pomopeaxyuu npsamas u coopyice-
CMBEeHHAsl COXPAHEeHbl, 21a3008UdCeHUe 8 NOAHOM 00seme,
napes MUMUYECKOL MYCKYAAMYpPbl CHPABA NO YEHMPAAbHOMY
muny (no wikanre Xayca—bpaxmana — 3 baana), desuayus
A3bIKA 8NPABO, NPABOCMOPOHHSISA 2eMUNAe2Usl, NOA0NCUMENb-
Hblll cumnmom babunckoeo cnpasa. Dnusenmuueckux npu-
naokoe Ha MOMeHM 0CMOMPA He 3apecucmpuposano. Menun-
eeanbHbix 3HaKo8 Hem. OyeHums 0OCmMo8epHo 000HAHUE,
noas 3peHus, 8KYc, CAYX U 4y8CMEUmenbHble paccmpoicmea
HeB03MOJICHO 8 CBS3U C adamuueckumu paccmpoiicmeami.
Ouenka mscecmu He@poA02UYECK020 dehuyuma no wKaie
NIHSS — 23 6aana, oyeHka QYHKUUOHAAbHO20 cmamyca
no wxane Pusepmuod — 0 6asnoe, no wkanre bapmens — 0
6ann086, no moduguyuposannoil wkanse Panxuna — 5 6a1108.
Ilayuenmy 6 sxcmpennom nopsoke bovtaa evinoasnena MCKT
20/108H020 M032Q, BbIABUBULAS YMPAMY PeOPUCMO20 CIPOEHUS
ocmpoeka caesa, npuznaxu eunepoencuenoil CMA caesa,
omcymcmaue NPU3HaAKoe OUCA0KAUUOHHO20 CUHOpoma (puc. 2).
B c6a3u co cmabunvhbim cocmosinuem nayueHma u omcym-
cmeuem NPpU3HAK08 OUCAOKAUUOHHO20 CUHOPOMA ObLA0 npu-
HAMO peulenue 0 NpogedeHUU KOHCep8amugHol mepanuu.
Ha 2-e cymku 6bina ommevena ompuyamenshas OUHAMUKA
8 8ude yeHemeHUsl YPOBHs CO3HAHUsL 00 oenyuenus I cmenenu,
Hapacmauue nape3a 630pa 6npago (NOCMOSHHbLL BbIHYHCOeH-
Hblll NOBOPOM 204108bl 8NPABO); HAPACMAHUE CIENeHl msiice-
cmu Hesponoeuteckoeo deguuyuma no wkare NIHSS do 24
oannoe. llayuenmy 6 s3xcmpenHOM nopsi0Ke BblNOAHEHA
MCKT 201061020 MO32a, 6bI564€H OOUUPHDBLLL 2UNOOCHCUBHDLIL
ouae 6 30He kpogocHabcenuss CMA cnesa, coasnenue KoH-
seKcumanbHuix 60po30 cresa, ympama xapaKmepHozo peopu-
CMO020 CMPOEHUsI OCIMPOBKA CAe6d, CMeujeHue CpedUHHbIX
cmpykmyp eénpago 00 2,1 mm, obsem uwiemuu cocmasun
239,6 cm’, ouenxa uwemuu no wikare ASPECTS cocmasuna 0
bannoe (cm. puc. 2).

B c6s3u ¢ yenemeHuem ypoHs CO3HAHUS U NOsGAEHUEM
NpU3HAKO08 OUCAOKAUUOHHO20 CUHOPOMA NAUUEHMY 8 IKC-
mpernom nopsdke svinoanena JAIK caesa. Ilpu konmpoawvHoll
MCKT 20106H020 M032a, 8b1N0AHEHHOU Ha [-e cymKu nocie
onepayuu, 8bis681eH0 8blOYXaHUe NOAYULAPUsL 20108HO20 MO3-
ea uepe3 KocmHulli deghekm uepena, coagneHue 1e6020 60KO-
6020 Jiceaydouka u Hapacmauue 1amepanbHoll OUCIOKAYUU
00 5,27 mm (puc. 3). Ilocae onepayuu nayuenm ne sxkcmyou-
posaH, dvixaHue vepe3 IHOOMPaxeanbHyo mpyoKky, co3Ha-
Hue — oenyuenue I—II cmenenu. I[layuenmy Ovina ycma-
HosaeHa mpaxeocmomuyveckas mpybka. Ha 4-e cymku
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Puc. 2. Myasmucnupanvhas Komnsromepras momoepaghus 201061020 Mosea nayuenma K., 63 aem: a — npu nocmynaeHuu: omcymemeue nPpU3HaKoe ouc-
JNOKAUUOHHO20 CUHOPOMA, OMCYMCMEUe NPU3HAKO8 2UNO0CHCUBHO20 04aza 6 bacceline cpedneii mo3206oi apmepuu (CMA); 6—e — cocmosinue Ha 2-e cymKu
nocae nocmynaenus: eunepoencusras CMA caeea (ykaszana cmpenxoii), popmuposanue o0uupHo2o eunodencusHoeo ovaea 6 dacceiine CMA caeea (6); rame-
panvhas ducrokauus 0o 2 mm (8); ouae uwemuu 6 bacceline kposocnabicernus CMA caesa, omcymemaue npusHaK08 8UCOYHO-MEHMOPUANbHO20 BKAUHEHUSL (2)

Fig. 2. Multispiral computed tomography of the brain of patient G., 63 years old: a — at admission: no signs of dislocation syndrome, no signs of a focal area
of hypodensity in the middle cerebral artery (MCA) supplied territory; 6—e — condition at Day 2 after admission: MCA hypodensity on the left, shown by the
arrow, formation of a vast focal area of hypodensity in the MCA-supplied territory on the left (6); lateral dislocation of up to 2 mm (8); an ischemic focal area

in the MCA-supplied territory on the left, no signs of tentorial herniation (2)

nocae onepayuyu NPUCOeOUHUAUCHL SHOUHbLI MpaxeobpoH-
xXum u 08yCMOPOHHsIS HO30KOMUANbHAS nHeemonus. Kop-
peKyus anmubaKmepuaibHoli mepanuu npo8ooULaAcsh CO-
21ACHO PeKOMeHOayuam KAUHUYEeCK020 (apmakosoza
U daHHbIM noceea MOKpomol. Y nayuenma 0oviao 3apesucm-
PUPOBAHO msdicesoe meueHue 3a004e8anusi @ Nocieonepa-
YUOHHOM nepuode 8 gude HAPACMAHUS yeHemeHUs YPOBHS
co3HaHus do conopa — komsl [ Ha 7-e cymKu @ cé53u ¢ Ha-
pacmaHnuem omeKa noAYuapus 20108H020 M032a U OUCA0-
KayuonHozo cunopoma 0o 6,5 mm no dannvim MCKT eo-
A08H020 mo3ea (cm. puc. 3). Boccmanosaenue yposus
CO3HAHUs 00 ACHO20 0bLA0 3apeaucmpuposaro Ha 10-e cym-
xu nocae onepayuu. Ilo dannoim MCKT eonoeHnoeo mo3sea,

gvinoanenHoll Ha 10-e cymku nocae onepauuu, 066110 om-
MeueHo coxpaHeHue coasnenus 1e6020 nepednezo poea 60-
K08020 Jceny0ouKa npu Omcymcmeul cmeujerus cpeOUuHHbix
CMPYKMYp, COXpaneHue 8bl0yXaHus M03208020 Geu,ecmea
yepes Kocmublil degpexm (cm. puc. 3).
Tpaxeocmomuueckas mpybka bviaa ydanrena Ha 26-e
CYmKU nocae onepayuu Ha @one cmabusuzayuu ObiXaHus
u peepecca dvixamenbHuix ocaoxchenuil. Ilayuenm 6vin 6oi-
nucau u3 cmayuonapa Ha 40-ii denv nocae onepavuu. K mo-
MeHmYy 8bINUCKU Y NAUUeHmMa CO3HAHUe ObL0 SICHbIM, N0 WKae
xomut Inazeo — 15 6annos, bvina ommeuena noaoHCUMenbHas
JuHamuka @ eude 4acmuuHo20 peepecca agamuuecKux pac-
cmpoiicmeé u napesa 63opa eénpago. Ouenka mscecmu
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Puc. 3. Myasmucnupanshas komnvtomepHas momoepagus 2010681020 mo3zea nayuernma K., 63 aem. Cocmosinue nocie 0eKoMnpeccusHol eeMUKpaHudIKmo-
Muu crega: a — I-e cymku nocae onepayuu: Hapacmaue 1amepansHoi oucrokayuu 0o 5,27 Mm, @bl0yxXanue 0me4Ho20 U UMeMU3UPOBAHHO20 MO3208020
geujecmea uepe3 KocmHulii deghpekm vepena; 6 — 7-e CymKu ¢ MOMeHMA NOCMYNACHUS 8 CMAYUOHAD: HAPACMAHUe Aamepanvholl duciokayuu 9o 6,58 mm,
CMeleHue OMeYH020 U UEeMUSUPOBAHHO20 MO3208020 6eleCmea Hepe3 KOCmHblil deghekm uepena; 6 — cocmosiue Ha 10-e cymiu ¢ MOMeHma nocmynieHus
8 CMAUUOHAD: pespecc CMewjeHUs CPEOUHHbIX CIPYKMYP, COXPAHEHUE CMEeUWeHUs OMeYH020 U UWeMUZUPOBAHHO20 MO3208020 8eUECEA Yepe3 KOCHHbII
deghexm uepena

Fig. 3. Multispiral computed tomography of the brain of patient G., 63 years old. Condition after decompressive hemicraniectomy on the left: a — Day 1 after
surgery: exacerbation of the lateral dislocation of up to 5.27 mm, extrusion of the edemic and ischemic brain substance through the skull bone defect; 6 — Day 7
after admission to hospital: exacerbation of the lateral dislocation of up to 6.58 mm, extrusion of the edemic and ischemic brain substance through the skull
bone defect; 6 — Day 10 after admission to hospital: regression of the midline structure dislocation, persistence of the extrusion of the edemic and ischemic brain

substance through the skull bone defect

Heaponoeuueckoeo degpuyuma no wrxare NIHSS — 17 6annos,
oyenKka yHKyUoHanbHoeo cmamyca no wkane Pusepmuo —
0 6aanos, no wxkane bapmen — 0 6ann08, no moouguuupo-
eanHoil wkane Pankuna — 4 6anrna. Uszyuenue kamamuesa
nayueHma nOKA3ano, 4mo yepes 2 mec nocie blNUCKU NAyU-
eHm cmoe 00CAyHCUBAMb cedsl ¢ NOCMOPOHHEH N000ePIHCKOU.
Jlemanwhblii ucxod Hacmynua uepe3 6 mec nocae 8bINUCKU U3
cmayuoHnapa 6 ceasu c pazeumuem THJIA.

JaHHblii ipuMep AeMOHCTpUpYeT 3(PPeKTUBHOCTD
JATI'K y manuenTta co 3N B 6acceitne CMA. Taxenoe
TeueHue 3a0o0yieBaHUS OBLIO CBSI3AaHO C HapacTaHUEM
oTeKa TOoJTyIapusl TOJIOBHOTO MO3Ta, JUCIOKAIIMOHHOTO
CUHIIpOMA U TIpUCOeNUHEHEeM MH(MEKIIMOHHO-BOCITAIH -
TETHHBIX OCIOXKHEHUIA.

OBCYXIEHUE

BonbmuucTBo naumentos co 3UU B 6acceitne CMA
ITOJTy9alOT KOHCEPBAaTUBHOE JICUCHNE B CBSI3M C HAJTMIMEM
npoTuBoIoKa3aHuii K BeinojiHeHUto JII'K. KoncepBatus-
HOE JIeYCHNE COTIPOBOXIAETCS BHICOKMM IPOILICHTOM JIe-
TaJbHBIX MCXOIOB B TeUCHUE HEIEI C MOMEHTA TTOSIBIIC-
HUSI IIEPBBIX IPU3HAKOB 3a00eBaHus (10 46,8 %). bonee
3¢ heKTUBHBIM JieueHreM naureHToB co 3UU B b6acceiine
CMA gBngerca BeimonHenue JI'K, mo3Bossioniee cHI-
3UTh IIOCJEONEPALMOHHYI0 JeTaJlbHOCTh a0 40 %.
ITpu 5TOM OCHOBHOI TPUIMHOM JIETATLHOTO MCXO/IA Y TTa-
LIMEHTOB 00EWX I'PYIIIT SIBJISICTCS pa3BUTHE TUCTOKAIIMOH-
HOTO CMHIPOMA M €TO0 IOCICACTBUIA, HECMOTPS Ha HAJIM-
YHe TOCTAaTOYHOTO PE3ePBHOTO IPOCTPAHCTBA B MOJIOCTU
yepera, Jaxe y IMalMeHTOB CTapuecKoro Bo3pacTa.

ITpumeHeHue o01IEU3BECTHBIX CIOCOO0B (BO3BBIIIEH-
HOE TTOJIOXKEHUE TOJIOBBI, OCMOINYPETUKI) HE OKa3bIBaeT
CYIIIECTBEHHOTO BIIMSHUSI Ha OOPHOY ¢ OTEKOM ITOJTYIIApHST
TOJIOBHOTO MO3T'a U €TO ITOCIISACTBUSIMM. B CBSI3U ¢ TSTKeTbIM
TeUeHNEM 3a00JIeBaHMS ITALIMEHTHI Hy>KIAIOTCS B IUTUTEIEHOM
JICUCHU 1 HAXOXKICHUN B YCIOBUSIX cTamoHapa. [1pu cpaB-
HEeHMHM TT0Ka3aTesiell (DyHKIIMOHAIBHOTO CTAaTyca M TSDKECTH
HEBPOJIOTMIECKOTo Ae(HUITNTA 2 TPYIIIT, BBITOJIHEHHOM C T10-
MOIIIBIO OIICHKM HeTlapaMeTpUUeCKNX KpuTepreB Bambma—
Bonndosuiia 1 ManHa—YUTHU, YCTAaHOBJIEHO OTCYTCTBHE
JMOCTOBEPHBIX pa3IMIMii MEXKIY TPYITITaMU [T BCeX ITOKa3a-
teneir (NIHSS, Pusepmun, bapren, PankuH) Kak 1o, Tak
u niocrte JiedeHust (p >0,05). Tsokenmoe TedeHre 3a00IeBaHST
¥ mmTenbHoe HaxoxaeHue Ha MBJI seisiorcest (hakTopamu
PpHCKa IIPUCOSTMHEHMS OCITOKHEHMI, B OCHOBHOM MH(EKIIN-
OHHO-BOCITAJIMTENIEHBIX 1 KapAHO3MOOIMIecKX. BrIcokuin
YPOBEHb JICTAIbHOCTH Y MHBAJIMAN3ALMY TTAITUCHTOB 00CHX
TPYMIT TUKTYeT HEOOXOOUMOCTDb OITUMM3AINU JICUCHMSI,
KaK KOHCEePBAaTUBHOTO, TaK Y XUPYPTHUUECKOTO.

SAK/TIOYEHHME

310KaYeCcTBEeHHBI NIIIeMUYECKUIA MHCYJIBT B Oacceii-
He CMA sBIIsIeTcst HanboJtee TSLKeIoi (hopMOoil NIeMmde-
CKOI'O MHCYJIBTA U XapaKTepU3yeTcsl CTOMKON MHBAIMAN3A-
M€l MalMeHTOB U BBICOKMM YPOBHEM JETAJIbHOCTHU.
JTI'K — 3(p(eKTUBHBIN CITOCOO XMPYPrUYECKOTo JIeUeHUs
31UN. OnHako TSoKeNIoe TeYeHNE W BBICOKUI TTPOLICHT Jie-
TaJIbHBIX KUCXOMIOB B MOCJIEONEPALIMOHHOM T€pUOIE TPEOy-
I0OT YCOBEPLIEHCTBOBAHUSI KaK TEXHOJOTMU BbIMOJTHEHUS
JI'K, Tak 1 cucTeMbl peabUIMTALIMOHHBIX MEPOITPUSITUA.
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N30OJIMPOBAHHDBLIN LIEPEGPAJIBHBIN BAPUKO3:
KIIMHWUYECKUE HABJIIOAEHUA 1 OB30OP
JIUTEPATYPLI

.B. Cenbko', E.C. PoxkosaZ, O.H. ITanan', M.B. [Toarymmn!

'DI'BY «Dedepanvhbiii yenmp mo3ea u Heiipomexnonoeui> Dedepanvhoeo meduko-ouonoeureckozo acenmemea Poccuu; Poccus,
117997 Mockea, yauya Ocmposumsnosa, 1, cmp. 10;

2QI'BOY BO «Mockosckuii 2ocyoapcmeerHblii MedukKo-cmomamonoeuyeckuii ynugepcumem um. A. U. Eedokumosa» Munzopasa
Poccuu; Poccus, 127473 Mockea, ya. Jleneeamckas, 20, cmp. 1

KonTtakTtbl: Wnbs Bnagumuposuy Cenbko senko.ilya@mail.ru

Lienb paboTbl — NpeAcTaBUTL PeAKuUe KNMHUYECKUE CyYan N30AMPOBAHHONO LiepebpanbHOro Bapuko3a, 0606WuTh JaHHbIe
Hay4HOIi NNTEpaTypbl O METOAAX €ro ANArHOCTUKMN U NIeYeHUs.

B cTatbe onucaHbl 2 KAMHUYECKUX HabNOAEeHUsA N30NMPOBAHHOTO LiepebpanbHOro BapuKo3a, NPefACcTaBieH aHanus nute-
paTypbl N0 AaHHOM TeMe, a TaKXKe TaKTUKa leyeHUs GONbHBIX C JaHHOI natonorueil.

B nepBoM KAMHWYeCKOM HabniodeHUW y nauueHTa 72 NeT No JaHHLIM KOMMblOTEPHO-TOMOrpaduyeckoit aHrnorpacbum
MHTPaKpaHWaNbHbIX apTepUii ro0BHOTO MO3ra U30NMPOBAHHBIN LepedpanbHblil BAPUKO3 Obll MHTEPNPETUPOBAH Kak AuC-
TanbHas MewWwoTyaTas aHeBpM3Ma NpaBoi CpefiHelt MO3roBoM apTepuu. [IpoBefeHo onepaTuBHOE NeyeHmne: U3 NOABUCOY-
HOTO JoCTyna B 061acTv fHa CPefHeil YepenHoi AMKKU BU3yanu3npoBaHbl LepebpanbHblii BApUKO3, NPUBOAALLAA U OTBO-
AAWAs BeHbl. BbINONHEHO KAMNMPOBaHWe NpUBOAALLEA M OTBOAALWEN BEH, aHeBPM3Ma MCCeYeHa, OTNPaBieHa Ha
rucronoruyeckoe uccnefosaHue. lNayneHT BeinncaH Ha 8-e cyTku nocne onepauuu. Mo pesynsrataM rucToNOrMYeCKoro
UCCNELOBAHUSA CTEHKU LiepebpanbHOro BapuKO3HOro y3na obHapyXKeHbl TUNUYHbIE ANl BEHO3HOW CTEHKU KOMMOHEHTHI,
a MMEHHO efiHUYHbIE MAJKOMbILEYHbIE BONOKHA, OTCYTCTBUE 3M1aCTUYECKON MeMOpaH®I.

Bo BTOpOM KnuHMYecKoM HabnoAeHWUM Y NaLWUeHTKU 59 NeT no AaHHbIM MarHUTHO-pe3oHaHcHoi (MP) Tomorpacum,
MP-aHruorpadpuu n MP-seHorpacun B npoekuun nepefHebasanbHbiX OTAENO0B NEBO BUCOYHON 061aCTW BbIABNEHO
aHeBpuU3MasnbHoOe yTONILeHNe, NepexoAsLee B NOBEPXHOCTHYIO CPEAHIO0 MO3roByio BeHy. C y4eToM BEHO3HOrO natoreHe-
3a COCYyAMCTOro 06pa3oBaHus NPUHATO pelleHne 0 AMHAMUYECKOM HabN0AeHUN 33 NALLMEHTKON.

N3onupoBaHHbIi LepebpanbHbiil BapUKO3 — pefKasn COCYAMCTan NaTtoforus, He UMEIOLWasn cneuuduyeckoil KTMHUKO-UHCT-
pyMeHTaNbHOW KapTUHBbI. YToObI M36exaTh 0WMGOYHOI NOCTAaHOBKY AMArH03a U ONPeenuTh fanbHelLyio TaKTUKY eYeHus
nalueHTa, PEKOMEHLYeTCA NPOBOAMTL JONONHUTENbHbIE uccnefoBanua: MP-tomorpaduio, MP-aHruorpaduio n MP-seHo-
rpacuio.

KnioueBble coBa: BeHO3Has aHOMaus Pa3BUTUS, BEHO3HAs aHEBPU3MA, U30IMPOBAHHBINA LiepebpanbHbIil BapuKo3, Ba-
PUKO3HOE pacluMpeHune BeH rofloBHOTO MO3ra, LepeGpanbHas BapuKko3Has 6onesHb

IOna uutupoBanus: Cenbko W.B., Poixkkosa E.C., Mauan 0.W., Jonarywux M.B. M3onupoBaHHbIii LepebpanbHbiil BapuKo3:
KIMHMYeckue HabnogeHns n 063op nutepatypsbl. Helipoxupyprus 2023;25(4):79-86. DOI: https://doi.org/10.17650/
1683-1683-3295-2023-25-4-79-86

Isolated cerebral varices: clinical observations and literature review

LV, Senko', E.S. Ryzhkova®, O.1. Patsap’, M. B. Dolgushin’

!Federal Center for Brain and Neurotechnologies, Federal Medical and Biological Agency of Russia; Bld. 10, I Ostrovityanova St.,
Moscow 117513, Russia;

?A.1. Yevdokimov Moscow State Medical and Dental University, Ministry of Health of Russia; Bld. 1, 20 Delegatskaya St., Moscow
127473, Russia

Contacts: Ilya Vladimirovich Senko senko.ilya@mail.ru

The aim of the study is to present rare clinical cases of isolated cerebral varices, summarize scientific literature data
on their diagnosis and treatment.
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The article describes 2 clinical observations of isolated cerebral varix, presents a literature review of this topic, as well
as treatment tactics for patients with this pathology.

In the first clinical observation, in a male 72-year-old patient isolated cerebral varix was interpreted as distal saccular
aneurysm of the right middle cerebral artery per computed angiography data. Surgical treatment was performed: from
subtemporal approach in the area of the floor of the middle cranial fossa, cerebral varix, inflow and outflow veins were
visualized. The inflow and outflow veins were clipped, aneurysm was resected and sent to histological examination. The
patient was discharged on day 8 after surgery. Histological examination of the cerebral varix wall showed typical com-
ponents for a venous wall, in particular, individual smooth muscle fibers, absence of elastic membrane.

In the second clinical observation, in a female 59-year-old patient magnetic resonance (MR) imaging, MR angiography
and MR venography in the projection of anterior basal parts of the left temporal area showed an aneurysmal malforma-
tion transitioning into the superficial middle cerebral vein. Taking into consideration venous pathogenesis of the
vascular lesion, dynamic observation of the patient was chosen.

Isolated cerebral varix is a rare vascular pathology without a specific clinical and instrumental picture. To avoid erro-
neous diagnosis and determine further treatment tactics, additional examinations are recommended: MR imaging,
MR angiography and MR venography.

Keywords: developmental venous anomaly, venous aneurysm, isolated cerebral varix, varices of the cerebral veins,
cerebral varicose veins

For citation: Senko I.V., Ryzhkova E.S., Patsap 0.I., Dolgushin M.B. Isolated cerebral varices: clinical observations and
literature review. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(4):79-86. (In Russ.). DOI: https://doi.
0rg/10.17650/1683-1683-3295-2023-25-4-79-86

BBEJIEHUWE

MzonnpoBaHHbII LIepeOpaibHbIi BAPUKO3, WU Liepe-
OpaJibHasi BEHO3Hasl aHeBpU3Ma, — peaKas cocyaucTas
MaTOJIOTHS TOJIOBHOTO MO3ra, KOTOPYIO OMMCBIBAIOT KakK
04YaroBo€ pacliMpeHue ONHON BeHbl 0€3 BOBJICUYECHUS
HEPBHOM TKaHM Y APYTMX COCYAUCTBIX Marojoruii. Yariie
BCEro IaHHasl MaTOJOTUsI COYETAETCS C IPYTUMU COCYIMC-
ThIMU aHOMAJIUSIMU TOJIOBHOTO MO3ra, TAKUMU KakK apTe-
PUOBEHO3HBIE MaTb(hOPMAIIK, APTEPUOBEHO3HBIE (DUCTY-
JIbI, BEHO3HBIE Majibopmaumu [1—11].

M3onupoBaHHbIl LiepeOpaibHbII BAPUKO3 O€3 coCcy-
JIUCTOU MaTOJOTUU — PEAKO TOKYMEHTUPYEMOE SIBJIEHUE
C HESICHOI 3THOJIOTUEN, KOTOPOE Yallle BCEro OMMChIBAET-
csl KaK cllydyaiiHasi HaxoAkKa UM B OOJBIIMHCTBE ClIy4yaeB
He COIPOBOXIACTCS HEBPOJIOTMIeCcKUM neduiinrom. Kpo-
Me€ TOT0, 13-3a HE3HAYUTEIbHBIX KIMHUYECKUX MPOSIBIIE-
HU €ro 4acTo HeMpPaBUJIbHO AMarHOCTUPYIOT KaK KUCTO3-
HO€ WJIM OITyXOJIEBOE IMOpaxXeHue, YTO, HECOMHEHHO,
3aTPYIHSET €T0 TUarTHOCTUKY [12—14].

B cratbe onmcaHo 2 KIIMHUYECKNX CIyJast N30JUPO-
BaHHOTO 1IepeOdpaIbHOTO BapUKO3a, MPEACTaBIeH aHAIU3
JIUTEPATYpbl MO JAHHOW TeEME, a TaKXKe TaKTUKA JEUEHUS
OOJIBHBIX C JAaHHOI MaTOJIOTUEN.

KIIMHNMYECKOE HABJITOJIEHUE 1

IHlauuenm K., 72 nem, nocae naanoeoeo ouchauceprozo
00c1e008aHUsL ¢ pe3yAbMamamy amoy1amopHbIX Ucciedosa-
Hull koHcyromuposan Heiipoxupypeom 6 PI'BY «Dedepans-
HbLll yeHmp mosea u Helipomextnonoeuilry OMBA Poccuu.
Ha momenm ocmompa sncanob ve npedessieasnn. B nesponoeu-
YeCKOM cmamyce 04ae0801l He@poA0UYeCKOl CUMNMOMA-
MUKU He 8bIABAEHO, 8 AHAMHe3e — 2UNePMOHUYecKdst 001e3Hb
C MAaKCUMAanbHuiM NodseMoM apmepuanrbHo20 0asaeHus
0o 160/100 mm pm. cm. Ha npedocmaeaeHHbIX CHUMKGX KOM-
nblomepHol momoepaghuueckoil aneuoepaguu UHMpaKpaHu-

ANbHBIX apMepull 20108H020 M032a 8U3YANUZUPOBAHA MEUUOM -
uamas anespuszma pazmepom 1,89 x 1,07 cm, aokanuzyroujascs
8 Npaegoli cpedHell YepenHoi AMKe, 3aN0AHAOUAACA 8 apme-
PUAABHYIO U 8eHO3HYI0 (hasbl. laHHoe cocyducmoe 0bpa3oea-
Hue 0bl10 UHMePNPemUpo8aHo KaK OUCMANbHAsL Meom4a-
mas ane8puzma npasoii cpedueli Mo32080ii apmepuu (puc. 1).
Yuumwieas 6oavwioil pasmep u nokaruzayuro cocyoucmoeo
00pa3z08anus, OMcymcmaue msdiceaol COnymcmayuleil na-
moAaoeuU U Jdceaanue nayuenma, npUHAmMo peulerHue 06 one-
PAMUBHOM 8Meulamenscmee.

Tlayuenm eocnumanuzuposan é na1aHo8om nopsde  om-
deneHue Helipoxupypeuu 0415 0nepamueHo2o Aeverus. Boinon-
HeH nodeucouHblil 0ocmyn 045 0CyuecmeneHus nooxooa K 6a-
3QNbHbLIM 0mOeaam npaesoli 8uco4Holl doau. B obaacmu dua
cpedHell uepenHoll AMKU 8U3YANUZUPOGAHbBI U30AUPOBAHHbLI
B€HO3HbLIL 6aPUKO3, He UMEIOWULl apmepuanbHo2o nPUmoKa,
npuoodawas u omeodauias eenvl (puc. 2).

Kynon yepebpansroeo 6apurxo3noeo y3na omcenapuposan
OM OKPYICAUUX MKaHell, 8bl0eneHbl npueodsawas u om-
600auwas eenvl. Boinoaneno kaunuposanue cocyoos, yeped-
PanbHbLI 8aPUKO3HbLIL y3en ucceuer, UHAaNbHbLI eeMocmas
ocyujecmenet ¢ NpUMeHeHueM mMonuYecKko20 2eMoCmamuKa
Surgicel Fibrillar (puc. 3). Ilpenapam omnpaenen Ha eucmo-
Joeudeckoe uccredosanue.

Ilocreonepavuonnsiii nepuod npomexan 6e3 0caoicHe-
HUll, nayueHnm eovinucan uepe3 § OHell nocae onepayuu.
Koumponvnas komnvromepras momoepaghusi (KT) npedcmas-
JAeHa Ha puc. 4.

Tucmonoeuueckoe uccredosanue: onepayUoHHbII Mame-
puan 6 aude y0anreHH020 yepedpanbHO20 8apUKO3HO20 Y31a
Obi1 nomeuer 6 3a0ygepennbiii netimpanviuiii 10 % pacmeop
gopmanuna 0na ukcayuu u nocie CMAHOAPMHOU UCMON0-
eu4eckoll nposooku Ovi 3aium 6 napagurossie onoku. Tuc-
monoeuueckue cpe3vl MOAWUHOU 3—4 MKM U320MO8AEeHbL
¢ ucnonb3zoeanuem pomauyuonusix muxpomomos (CUT4062,
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Puc. 1. Komnsromeprnas momoepagus uHmpaKpanHuaibhvix apmepuii 201081020 mo3ea nayuenma K., 72 aem: a — 3D shaded surface display (SSD-peacum);
0, 6 — multiplanar reconstruction (MPR-pexcum). 1 — uzonuposantolii uepeOpanrbHolii 6apukos; 2 — npasas cpeoHsis Mo3208as apmepus, 3 — npueooauas

u omsodﬂwa}z BCHbL

Fig. 1. Computed tomography of the intracranial arteries of patient K., 72 years: a — 3D shaded surface display (SSD mode); 6, ¢ — multiplanar reconstruction
(MPR mode). 1 — isolated cerebral varix; 2 — right middle cerebral artery, 3 — inflow and outflow veins

Puc. 2. Humpaonepayuonnsie pomoepapuu (nayuenm K., 72 aem). 1 — uzonuposaniulii yepe6panvholii 6apuKo3;, 2 — npueooamas eena; 3 — omeooauas
6ena; 4 — OHo cpedHeil uepentoil AMKU

Fig. 2. Intraoperative photos (patient K., 72 years). 1 — isolated cerebral varix; 2 — inflow vein; 3 — outflow vein; 4 — floor of the middle cranial fossa

SLEE medical, lepmanus), okpauens eeMamoxcuiuHom
U 303UHOM NO CMAHOAPMHOU MemoduKe U 3aKAI0HeHbl
nod nokposnyio naenky (eucmocmeiinep Tissue-Tek Prisma,
Tissue-Tek PrismaFilm, Sacura, Anonus). Taxice npenapamoi
CMEHKU YepebpanbHo20 8apuK03H020 Y3na Oblau OKPAuieHbl
no Maanopu 045 8visieAeHUs KOMHOHEHINOE 2UCTON0UHECK Ol
cmpykmypul. TIpu eucmonoeuseckom u eucmoxumMu4ecKom Uc-
C1e008aHUU CMEHKU YepeOpanbH020 6apuK03H020 Y31a Obiau
00HapyiceHbl MUnUYHblE 015 86EHO3HOU CIMEHKU KOMNOHEH -
Mbl, @ UMEHHO eOUHUUHbIE 2AA0KOMbIUUEUHbIE 8ON0KHA, OM-
cymcmaeue anacmuueckoil membpaunst (puc. 5, 6). Kpome
moeo, ecaedcmeaue OAUMenbH020 CYyulecmeosans 6apuKko3-
H020 Y314 8 e20 cmeHKe OblAU 8bis8AEHbI GMOPUYHDBIE UMe-
HeHus 6 sude Oughgy3Ho2o cKkaepo3a, 04a208020 2UANUHO3A,

npeobaadanue 8 0MOeAbHbIX YHACMKAX NPEUMYU4eCEEHHO
@ubpo3Hoil mKkanu u omcymcmaeue 2Aa0KOMblUEeYHbIX 8010
KOH, a makaice npucmeHo4Hblli mpomobos (cm. puc. 6).

Takum obpaszom, cocyducmas namono2us, NPUHIMAast
Ha npedonepayuoHHOM UCCAe008AHUU 3a OUCANbHYIO AHEG-
PUBMY CpeOHell M0320801 apmepuu, 0Ka3anach U30AUposaH-
HbIM UepeOdpanbHuiM 8apUKO30M.

Bo3MOXHBIM pelieHueM [Jisi MPpenoTBpalleHUs
npeaonepaluoHHON OIIUOKKA NTPU HETUITUYHOW JIOKA-
33U TUCTATbHBIX aHEBPU3M MOXET CTaTh BBITION-
HEHME MarHUTHO-pe30HaHCcHOU Tomorpaduu (MPT)
TOJIOBHOTO MO3Ta B COCYIMCTOM pPeXUME, KaK 3TO MPO-
JEMOHCTPUPOBAHO B CJIEAYIONIEM KIMHUYECKOM HAOJI0-
JNEHUU.
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Puc. 3. Humpaonepayuonnsie pomoepapuu (nayuenm K., 72 1em): evi0enenue yepebpanbHo2o 6apuK03Hoe0 y31a, KAURUPOBAHUE NPUBOOUell U 0MB00suell
8eH, ucceerue yepedpanbHo2o 8apuKko3Ho2o yana. 1 — yepebpansholii apuxosHsiil y3e; 2 — KAUNUPOBAHUe NPpUeodsuell, 0meodsiyeil 6eH

Fig. 3. Intraoperative photos (patient K., 72 years): selection of the cerebral varix, clipping of the inflow and outflow veins, isolated cerebral varix resection.

1 — isolated cerebral varix; 2 — clipping of the inflow, outflow veins

Puc. 4. Komnviomepras momoepagus 201061020 mosea nayuenma K., 72 aem. Iocaeonepayuonnniii konmpoawv: a — multiplanar reconstruction (MPR-
pexcum); 6 — 3D shaded surface display (SSD-pexcum). 1 — obaacms onepayuu; 2 — kaunca

Fig. 4. Computed tomography of the brain of patient K., 72 years. Postoperative control: a — multiplanar reconstruction (M PR mode); 6 — 3D shaded surface

display (SSD mode). 1 — surgery area; 2 — clamp

KIIMHNYECKOE HABJIFO/IEHUE 2

Hayuenmka C., 59 sem, nocae naanoeo2o oucnatcep-
H020 00caedosanus no OGOy 20108HOIL 60U C pe3yabma-
mamu ambyaamopHbiX UCCAe008AHUN KOHCYAbMUPOBAHA
Hetipoxupypeom ¢ DI'BY «Dedepanvhblil yenmp mosea u Heli-
pomexronoeuit» DMBA Poccuu. Ha momenm ocmompa sxea-
100 He npedsssania. B nesponoeuueckom cmamyce 04a2080ii
Hegpoaoeu1eckoll cumnmomamuru He gviaeaero. Iipu MPT
20/108H020 M032a 6 pedxcume T2 6 npoexyuu nepednebazanb-
HbIX 0m0en06 A€ol GUCOHHOI 00AaCmU OmMeuaemcst oKpye-
bl Y4ACMOK NOHUJICEHHO20 cueHana (puc. 7, a, sceamas

cmpenxa). B pescume SWI (susceptibility weighted imaging)
CU2HAN OM YKA3AHHO20 yHacmKka eemepocentslil (puc. 7, 0,
KpacHas cmpeaka). B pexcume macHUmMHO-Pe30HAHCHOI
(MP) aneuoepaguu npu MIP (maximum intensity projec-
tion) peKoHCMPYKYUU He 8bis6AEHO OAHHBIX, YKA3bIEAIOUSUX
Ha namono2uyeckoe UsMeHeHue apxXumeKmoHuKy co cmopo-
HbL 8emaeil 1e60il cpedHeil M032060iU apmepuu (puc. 7, 8).
B pexcume M P-6enoepaguu é npoexyuu yKazanHoeo y4acm-
Ka ommeuaemcsi GHeepu3ManbHoe ymoaujerue, nepexoosiujee
8 N0BEPXHOCMHYIO CPEOHION M03208Y10 6eHYy (puc. 7, e, 3e-
AeHasi cmpenka,).
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Puc. 5. [ucmonoeuueckoe cmpoenue cmeHku yepedpanbHoeo 8apuko3noeo yzia. Okpacka eeMamoxcurunom u 303unom, x200. A — cmenka yepe6panbHo2o
8aPUK03H020 y31a ¢ Oughdy3HbiM ckaepo3om; B — npoceem yepebpanrvroeo eapuxostoeo ysra; C — pvixaas adgeHmuyuaibHas 060404Ka yepedpaibHoeo

6APUKO3HO20 Y314

Fig. 5. Histological structure of the cerebral varix wall. Hematoxylin and eosin staining, *x200. A — wall of the cerebral varix with diffuse sclerosis; B — lumen

of the cerebral vari; C — loose tunica adventitia of the cerebral varix

Puc. 6. Tucmonoeuueckoe cmpoenue cmenku yepeopanbHoeo 8apukosnoeo ysia. Oxpacka no Maanopu, x200. A — cmenka yepedpanbHo2o 86apuK03H020 Y3id
¢ Quhghy3nvim ckaepo30M, eOUHUMHBIMU 2AA0KOMbIUEHHBIMU B0A0OKHAMU (OKPAUIEHb OPAHNCEBbIM UYBEMOM), KOANALEHOBbIMU 60A0KHAMU (OKPAUEHb! CUHUM
ysemom); B — npoceem yepedpanvho2o eapukosroeo yzaa; C — gppazmenmol npucmeHouHo20 mpomoa

Fig. 6. Histological structure of the cerebral varix wall. Mallory staining, x200. A — wall of the cerebral varix with diffuse sclerosis, individual smooth muscle
fibers (orange), collagen fibers (blue); B — lumen of the cerebral varix; C — fragments of the mural thrombus

C yuemom beccumnmomHo20 XapaKkmepa meenus 3a00-
N€BAHUSL U 8CHO3HO20 NAMO2EHe3a cOCYOUCMO20 00paA308aHUS
6 0aHHOM KAUHUHECKOM CAy4Hae NPUHAMO peleue 0 OUHAMU-
YeCKOM HAOA0eHUU 30 NAUUEHMKOLL.

OBCYKIIEHUE

H3zonupoBaHHOE BApUKO3HOE paCIIUPEHNE BEH TOJIOB-
HOTO MO3Ta — pelKasi COCyaucTasl maTojoTusl, KoTopas
Briepsbie onrcana U. Dietrich B 1987 . [15]. HeGonbiroe
KOJIMYECTBO COODIIEHUI O TaHHOM NaTOJIOTMHA B MUPOBOM
JIUTEpAType MPUBEIIO K PA3HOTIACUSIM U CITOPaM TIO TTIOBO-
Iy €€ STUOJIOTUM.

P. Lasjaunias u coaBr. (1986) yka3bIBaroT, 4TO COXpa-
HEeHUE SMOPUOJIOTUYECKOTO BEHO3HOTO OTTOKA MPUBOAUT

K CTPYKTYPHOI1 c1aboCTH BEHO3HBIX cTeHOK [8]. JlaHHy0
teoputo noarBepxnaior J.-I. Hamada u coast. (2000),
OTMCHIBASI TUCTOJIOTMIECKOE CTPOSHKE CTEHKN BAPUKO3HO
pacuIMpeHHbIX BeH, BKiouaroiiee 1 cioit pnbpo3HO-MbI-
IIeYHOM TKaHW, CIIATHHBIN ¢ SHAOTeIMeM cocynoB [16].
Cpenu U3BECTHBIX B MUPOBOIL IMTEpaType Kinaccuhu-
Kaluii, BKIIOYAIOIINX BAPUKO3, BBIIEISIOT Kiaccudbuka-
o W.E. McCormick, B KOTOpoii BCe HEOITyX0JIeBbIE CO-
CyaucThie MaTb(opMaluu pa3nesieHsl Ha 5 KaTeropuii.
IMomumo Bapuko3a, kinaccuduKaius BKIIOYAET TeIeaH-
TUIKTA3UM, KABEPHO3HYIO MaTb(hopMaInio, Wi aHTUOMY,
apTepPUOBEHO3HYIO MATTh(hOPMAITMIO M BEHO3HYIO MaTbop-
manuio [17]. Knaccudukanwst, ncronszyemast D.S. Russell
u L.J. Rubinstein [18], o6o6mennas L.R. Wendling 1 coaBt.
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Puc. 7. Maenumno-pesonarcunas (MP) momoepaghus nayuenmxu C., 59 rem:
a — pexcum T2; 6 — pexcum SWI; 6 — MP-aneuoepagpus (MIP-pexoncmpyk-
yus); 6 — MP-eenoepaghus. Cm. onucarue 6 mexcme

Fig. 7. Magnetic resonance (MR) imaging of patient S., 59 years: a —
T2-weighted; 6 — SWI mode; 6 — MR angiography (MIP reconstruction);
6 — MR venography. See explanation in the text

[19] u tmTupyemasa apyrumu aBropamu [20—25], UCKITIO-
YaeT KaTeropyio BApMKO3HOTO PACITMPEHMS BEH.

I1pu npoBeneHuu nydyeBoii nuarHoctuku Ha KT-u3o-
OpakeHUSIX 0 KOHTPACTUPOBAHUSI 1IepeOpaTbHBIN BAPUKO3
WMeeT M30ICHCHBIN CUTHAJI, TIOCIe KOHTPACTUPOBAHUST —

OIHOPOIHBINA THITEPAEHCHBIN curHai [26]. Psm aBropos
TaKXe COOO0IIaI 00 3pO3HH Yeperta PSiIoM ¢ BAPUKO3HBIM
pacupenueM BeH [7, 13, 15, 26, 27], 4T0 O3BOJISIET ITPO-
BecTu TUdPepeHIINATBHYIO TUAaTHOCTUKY C MEHUHTHO-
MOIi1, BBI3BIBAIOIIEH TUTIEPOCTO3 KocTH [1, 12, 28].

Ha MPT-u300paxeHusix n30J1MpOBaHHOE BAPMKO3HOE
pacmmpeHre BeH TOJI0BHOTO MO3Ta MPEICTaBIIsIeT COOOM
KHCTO3HOE YETKO OYepUYeHHOEe 00pa3oBaHME, N30MHTEH-
cuBHOE Ha T1-B3BeIIeHHBIX N300paKeHUSIX, TUTICPUHTCH-
cuBHOe Ha T2-B3BellIeHHBIX M300PaKEHUSIX W IEMOHCT-
pupylolee TOMOTeHHO THIIEPUHTCHCUBHBIM CUTHAI Ha
KoHTpacTHbIX MPT-u3obpaxenusix. MUHoraa nzoamnpoBaH-
HBbI BApUKO3 Ha KOHTpacTHbIX M PT-n300paxkeHUsIX UM~
THPYET TIPU3HAK «XBOCTA TBEPHOIl MO3TOBOI 00OJIOUKI»
[12, 13,22, 27].

Jo nosienenust MPT nipennodTuTebHbIM AUAaTrHOCTH -
YeCKHUM HCCIIeTOBaHNEM BapMKO3HOTO PaCIIMPEeHUS BEH
TOJIOBHOTO MO3Ta ObLIa OOBIYHAS IepeOpaabHas aHTHO-
rpadus Mo IPpUINHE TOYHOM BU3yaIN3allMi COCYIVCTHIX
anoManuii. OgHako B rtocieaHee Bpemss MPT npes3oniia
aHruorpaduo, IMOCKOJIBKY OHa JaeT MHpopMamuio ob
STHOJIOTHH 1 TTO3BOJISIET B OOJIBIMMHCTBE CITy4aeB IIPOBE-
CTH TOYHYIO T depeHInaNTbHYI0 IMarHOCTUKY [28—30].
Kpome Toro, MP-anrnorpadus mo3BossieT BU3yaaTu3nupo-

BaThb apTePHAIBHYIO M BEHO3HYIO (has3bl Oe3 BBEACHMS KOHT-
PACTHOTO BEIIIeCTBA ¥ MMEET MEHBIIIEe KOJTMIECTBO OCIOXK-
HEHWI B CpaBHEHUM C LiepeOpabHOM aHTHOrpadueii.

B nmuteparype Takke obcykmaercst Borpoc auddepeH-
OUaliy BEeHO3HOTO BapuKo3a W MajdbdopMannu. OHU
MMEIOT CXOIHBIE XapaKTePUCTUKNA CTCHOK (MHTUMA U afl-
BEHTUIIMS Oe3 MEIUM), HO pasHOe CTpoeHHe. BeHO3HBIM
BapHKO3 IIPEACTABIIIET CO00M 0UYaroBoe paciimperue 1 Be-
HBI U, CJIeAOBATEIFHO, HE COIEPKUT HEPBHOM TKaHU. Be-
HO3HbIE MaTb(hOpMaIIuU COAepKaT MHOXECTBEHHBIE pac-
IMMpEeHHBIC aHOMAaJbHBIE BEHBI C ITPOMEXYTOYHOMU
HEPBHOM TKaHBIO U | I HECKOJIBKO paCIIMPEHHBIX IPe-
HUPYIOIINX BeH [22].

B OonBIIMHCTBE 3apeTUCTPUPOBAHHBIX CIIydaeB U30-
JINPOBAHHBIN 1IepeOpabHBINM BAPUKO3 TIPEACTABIISIET CO-
00i1 beccuMNTOMHOE 00pa3oBaHME, OOHApPYXEHHOe KakK
ciayJaitHas Haxonka [7, 9, 11—13, 15, 28, 31, 32]. Cpeou
3apPETUCTPUPOBAHHBIX CUMIITOMATUYECKUX CIIyJ4aeB HaM-
0oJree YaCTBIMM MPOSIBJICHUSIMU TTATOJIOTUY OBLTA KPOBO-
W3JIMSTHAE, TPOMOO03, cyzoporu u Macc-3¢dexr [6, 10, 14,
29, 33, 34]. B HacTos1IIEe BpeMs B JIMTepaType HEAOCTa-
TOYHO MH(MOPMALINU IUIST OIIpene/ieH!s] prucKa pa3phiBa
TP U30JIMPOBAHHOM BapMKO3HOM PacCIIMpeHUU BEH TO-
JIOBHOTO MO3Ta.

J.M. Roda u coast. (1988) onucanu kKimHUYeCKuit
cIyJait XupypIruuecKoro JieueHuUsI epedpaabHOro Bapu-
KO03a IMaMEeTPOM OT 6 10 7 MM, PACIIOIOXKEHHOIO B IIPABOM
OOKOBOM KeJIyIOYKE, BBI3BABIIETO BHYTPIKEITYIOIKOBOE
¥ cybapaxHougaabHoe KpoBou3ausgHud [10].

T. Kondo u coaBr. (2004) onvicany KITMHUIECKHI CITy-
Yail pa3BUTHUS SMIIETITUYECKOTO CTaTyca, BBI3BAHHOTO
TPOMOO30M BapMKO3HO pacIIUpeHHBIX BeH. [lamueHTy
OBLI IIOCTABJICH BEpHBIN JMArHO3 M PEKOMEHIOBAHO pery-
JIIpHOE HAOMIONEeHNE ¢ Ha3HAYCHNEM ITPOTUBOCYIOPOXK-
HoOM Tepanuu [14].

T. Inoue m coaBt. (2014) BiepBBIe COOOIIMIIN O CITY-
yae HEBPAJITUM TPOMHWYHOTO HEpBa, BRI3BAHHON KOM-
Ipeccueil M30IMPOBAHHOTO BAPMKO3HOTO PACITAPEHUS
BeH [33].

B nureparype mmeeTcs orpaHMIeHHAsT MHGMOPMAIIIS
0 TaKTHKE JICYCH!ST BAPMKO3HOTO PACIIAPEHUS BEH TOJIOB-
HOro Mo3ra. [ToCKOIBKY TaHHBIE IOPaXKeHUST OOBIYHO M-
arHOCTUPYIOTCA CIy4aiiHO, He MMEIOT COMYTCTBYIOIICH
CHMIITOMATHUKM, 3TO ITO3BOJISIET CACIATh BHIOOP B MOJIB3Y
KOHCepBaTUBHOTrO JieueHus [1, 7, 8, 15]. Xupypruueckoe
WJIY SHIOBACKYJISIPHOE JISYCHHUE paCCMAaTPUBAIOTCS TOIBKO
Yy TAalIMEHTOB ¢ CUMITTOMaMU, BO3HUKAIOIINMH B Pe3yJib-
TaTe KPOBOMBIMSIHUS WIA CHABJICHUS OKPYXKAIOIINX
CTPYKTYp rOJIOBHOTO Mo3ra [6, 10].

SAK/ITFOYEHME

M3ommpoBaHHEI 1epeOpaIbHBI BAPUKO3 TOJIOBHOTO
MO3Ta — peKast COCyIMCTasl ITaTOJIOTHsI, He MMEIOIIAsT CTIe-
miduyeckux KT-xapakTepncTuk, KOTopasi MOXET OBITh
OIIIMOOYHO IIPUHSTA 32 00BbEMHOE 00pa30BaHME, apTepH-
aJTbHYIO TIATOJIOTHIO MJIN OBITh YaCTHIO IPYTOif COCYIMUCTOM



aHoMaluu (apTepUOBEHO3HOM MajabdopMaluu, apTe-
PUOBEHO3HOM (DUCTYJIbI, BEHO3HOM Malb(popMaluu).
[pn HETMIUIHON JIOKANIM3AINNA «IUCTATbHBIX aHEB-
pU3M» [0 JaHHBIM KOMIIBIOTEPHOI TOMOTpaduuecKoii
aHruorpacduu IOMOJIHUTEIbHbIE METOALI HEXPOBU3Yya-
m3anun (MPT, MP-BeHnorpacdus, MP-anruorpadms)
ITO3BOJISIIOT TIPOBOANTD I PepeHInaIbHyI0 THATHO-
CTHKY [IJIS1 yCTaHOBJIEHUSI TOUHOI'O AUArHO3a U OIpee-
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JIEHMS JajibHeulIel TaKTUKY JeYeHrs auueHTa. Takum
00pa3oM, Mpu HEOObIYHON JOKaIU3alUU COCYIUCTOMU
aHOMaJIMM HEOOXOIMMO KCIT0JIb30BaTh BCE BO3MOXHbIE
METOIIbl HEMPOBU3YyAJIM3aALUUN IJIS TIPUATUS PEUICHUS
O XUPYpPIrUHU.

ITpu ycTaHOBKE AMarHo3a «M30JMpPOBaHbIi Liepedpaib-
HbIi BapuKO3» XUPYPTUYECKOE JICUEHUE MCIOJIb3YETCS
KpaiHe penKo.
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TpaBMaTuyeckoe noBpexzeHne no3BoHo4Hoi aptepun (TMMA) — pefkas, HO TAXeNas NaToorus, KOTOpas MOXET 6biTb
CBAI3aHA KaK C NPOHMKaAOLWei TpaBMOMN LWeK, TaK U C TYNOW UNK HeKnaccuduuMpoBaHHoi TpaBMoi. NoBpexaeHuMs no3Beo-
HOYHOI1 apTepumn, 0COGEHHO B pe3ynbTaTe NPOHUKAKOLWMX OTHECTPEbHbIX MW HOXEBbIX paHeHUI, 00YCNIOBNBAIOT TAXe-
N10€ COCTOsIHME NOCTPafaBLIMX, Pa3BUTHE WHMPOKOFO CMEKTPa OCIOXHEHWUMN, B TOM YMUCNE KUIHEYTPOXKAIOWMX, BbICOKUE
VYPOBHU UHBANUAMU3aLUUN U NETANBLHOCTH.

EAMHOrO MHEHMA MO TaKTUKE NeYeHMs JaHHON NaToNorMm He cywectsyeT. OTKpbITas XMPYPrua Kak nepebii 3Tan onepa-
TUBHOTO BMELLATENbCTBA NPUMEHUMA B OTPAHUYEHHOM YUCie CyyaeB. PeHTreH3H[0BacKynapHble MeToabl nevyeHus TIMA
CYUTAOTCA NPELNOYTUTENbHBIMU.

Hamu npefcraBneH KnuHuyeckuii cnyyai naynenta 27 net ¢ TINMA, BO3HMKIWNM BCAeLCTBUE NPOHUKAIOLLErO OFHeCTPenb-
HOFO PaHEHUA LWEMN N OCNOXHUBILUMCA POPMUPOBAHUEM TMFAHTCKO NceBAOaHEBPU3MbI V3-cermeHTa N03BOHOYHOM ap-
Tepuu. MpoBefeHo komMGUHUPOBaHHOe nevyeHue TIMMA B 2 3Tana C NpUMEHEHWEM MeTOA0B PeHTreHIHA0BACKYNAPHO
1 OTKPBITOI XMpypruu.

Onucanusa cnyyvaes TINIMA peaku, U ganbHelilee HaKONJEHME M aHANU3 COOTBETCTBYIOLLMUX CBEAEHUI U NPEANOKEHNI
no BefeHuo noctpagasiumx c TINMA nomoxeT chopMMpoBaTh YETKME aNrOpPUTMbl AeACTBUIA Bpaya M ONTUMU3NPOBATbL
NeyebHyI0 TaKTUKY NPY AaHHOW NaTONOTUMU.

KntoueBble cnoBa: TpaBMaTMyecKoe NOBPEXAeHMe NO3BOHOYHON apTepum, TMraHTCKas NCeBA0aHEBPU3Ma, MPOHUKaloLLee
paHeHuWe Weu, NO3BOHOYHAA apTepus, PeHTrEHIHAOBACKYNAPHOE NeYEHUE, KOMOUHUPOBAHHOE NIeYeHUe, KIMHUYECKUI
cnyyai
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Traumatic vertebral artery injury (TVAI) is a rare but severe pathology which can be associated both with penetrating
injury of the neck and blunt or unclassified injury. Injury of the vertebral artery, especially due to gunshot or knife
wounds, causes severe condition of the patients, development of a wide spectrum of complications including life-threa-
tening, high rates of disabilities and mortality.

There is no consensus on the treatment tactics for this pathology. Open surgery as the first stage of surgical intervention
can be used in a limited number of cases. X-ray endovascular techniques of TVAI treatment are considered to be pref-
erable.

We present a clinical case of a 27-year-old patient with TVAI caused by a penetrating gunshot wound of the neck and
complicated by formation of a giant pseudoaneurysm of the V3 segment of the vertebral artery. Two-stage combination
treatment of TVAI was performed using endovascular and open surgical techniques.

Descriptions of TVAI cases are rare, and further accumulation and analysis of corresponding data and proposals
on treatment of the patients with TVAI will help to formulate precise algorithms of doctors” actions and optimize treat-
ment tactics.

Keywords: traumatic vertebral artery injury, giant pseudoaneurysm, penetrating wound of the neck, vertebral artery,
X-ray endovascular treatment, combined treatment, clinical case

For citation: Ayrapetyan A.A., Gromov D.G., Papoyan S.A. et al. Traumatic injury of vertebral artery complicated by
formation of a giant pseudoaneurysm of the V3 segment (clinical observation and literature review). Neyrokhirurgiya =
Russian Journal of Neurosurgery 2023;25(4):87-95. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2023-25-4-
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BBEJIEHUWE

TpaBMaT4yecKoe TOBpeXIeHNE TTO3BOHOYHOM apTe-
puu (TIIITA) stBIsIETCS peaKoii, HO TSKEJIOM TTAaTOJIOTHEIA,
TpeOyoIIeil MPUCTaJbHOTO BHMUMAHUS W M3y4CHUS.
ITo marHBIM amMeprUKaHCKoro HarmmoHaasHOTO 6aHKa JaH-
Hbix 0 TpaBMax (NTDB), 3a nepuon ¢ 2016 o 2017 1. ObI-
JIO BBISIBJIEHO 6865 ciiyyaeB IOBPEXAeHUsI ITI03BOHOYHOM
aprepuu (ITA), uto cocraBisieT MmeHee 1 % Bcex 3aperuct-
PUPOBAHHBIX TPaBMAaTUICCKUX ITOBpexaeHi. [1pu aToM
TOJIbKO 9 % 13 HUX ObLIM CBSI3aHBI C IIPOHUKAIOLIEH TPaB-
MOI1 111eu, B TO BpeMs Kak 91 % roBpexXaeHnii ObLT CBSI3aH
¢ Tymoi 1mbo HekimaccudUIMpoBaHHON TpaBMoii [1].
ITo cBemeHmsM MeaWIIMHCKOTO LIEHTpa YHUBEPCUTETA
Tenneccu (HokcBmb), 3a epron ¢ 2001 mo 2011 & TIITTA
COCTaBUJIM TakKe MeHee 1 % BcexX 3apeTMCTPUPOBAHHBIX
TpasM [2]. [To manHbIM npyrux aBTopoB, TITITA BcTpeua-
JIUCh ¢ yactoToii ot 0,24 10 2 % y nocTpagaBLIKX C TYIIOR
TpaBMOW pa3HoIi Jiokanuzauuu [3—6] u ¢ yactoToii 15—
46 % — B Oonee cielMPUUHBIX TOMYJISILIMOHHBIX IPYITIAX
(Y mocTpamaBIIMX C TpaBMaMM TOJIOBEI M TYITBIMM TpaBMa-
MM IIEITHOTO OTIejIa TO3BOHOYHMKA) [4, 5].

HecMmotpst Ha HU3Ky10 pacrpocTpaHeHHOCTb, TIITTA
SIBJISIIOTCSI AKTyaJIbHOM MEIWIMHCKOU M COUMAJIbHOU
npobnemoii. [Tospexaenus I1A, ocobeHHO MoMyYeHHbIS
B pe3y/bTraTe MPOHUKAIOIINX OTHECTPEIPHBIX MU HOXE-
BBIX paHEHUI1, OOYCIIOBIMBAIOT TSKEJI0€ COCTOSTHUE TT0-
CTpaIaBIINX, Pa3BUTHE TPYOBIX HEBPOIOTUIECKIX OCIIOXK-
HEHUI, BEICOKHME YPOBHU MHBAJTUAN3AINHY 1 JICTATEHOCTH.
JletaibHOCTB, 110 Pa3HBIM JAHHBIM, BapbUpyeT oT 3 10 19 %,
OTHAKO MOXET OBITh HeIOOIIEHeHA, YYUTHIBAsI BEICOKYIO

YacTOTy JOTOCITUTAIBLHOI TMOEJTN ITOCTPANABIIINX, CBSI3aH-
HOI1 ¢ pa3BUTHEM UHCYJIBTOB B BEpTeOpOOa3UIIpHOM Oac-
ceitne (BBB), mpody3HBIX apTepraIbHBIX KPOBOTCUCHUI
¥ IPYTUX HECOBMECTUMBIX C KMU3HBIO OCIOXHEHUI [1, 2,
7-9].

Jlo HacTosIIero BpeMeHN He c(hOPMHUPOBAIOCH SIM-
HOTO MHEHMS O TaKTHKE JICUCHMSI TaHHOW MaTOJIOTHU.
Bri6op Hanbonee mogxosinero MeTona, BKIHOYash KOH-
CepBaTUBHYIO TePaIINIio, PCHTTCHAHIOBACKYIISIPHBIC METO-
IIbI, OTKPBITYIO XUPYPTUIO, 3aBUCUT OT MHOXECTBa (paKTo-
pPOB, TaKMX KaK TSIKECTb COCTOSIHUSI ITOCTPaIaBIIETO
Ha MOMCHT MOCTYIUICHUS; JTOKAIN3aIUsl TIOBPEXKICHUS
I1A; cocTrostHue KoHTpanarepaibHoi [1A; aHaToMu4yeckue
0COOEHHOCTHU, IIPEIMATCTBYIOIINE YCTaHOBKE CTEHTA
MIpY 3HIOBACKYJISIPHOM BMEIIATEIbCTBE, BU3YyaIMU3allNU
u TiepeBsi3Ke [1A IIpy OTKPBITOM BMEIIATEIBCTBE; HAIMYME
MIPOTUBOIOKA3aHUM K IIPpHEeMy aHTUTPOMOOTHYECKOM Te-
parmuu [10—14].

Hamwu mipencTaBieH cirydaii KOMOMHMPOBAHHOTO JIe-
yeHus mauueHTta 27 net ¢ TIIITA BciiencTBue IIpoHUKA-
FOIIETO OTHECTPEILHOTO PAaHCHUS IIIEH.

KIIMHUYECKOE HABJIFO/IEHWE

Hayuenm C., 27 nem, 17.06.2022 no kanany ckopoii
MeOUUUHCKOU NOMOWU nocmynun é npuemtoe omoenerue I'bY3
«lopodckas kaunuueckas 6oavruua um. D. U. Unozemuyesa Je-
napmamenma 30pagooxparenus eopoda Mockevr» ¢ duazHozom:
HAanpsIdICeHHAs 2eMamoMa MASKUX mKaHeil uieu ceea.

U3 anamnesa uzeecmno, umo nayuenmom 04.03.2022
8 001 NoayveHa MUHHO-B83DbIBHAS MPABMd, OCKON0HHOe



paHenue 004acmu Hapy*cHO20 CALYX08020 NPOX00d U CKY1080i
obaacmu caeea ¢ HaauvueM UHOPOOHORO0 Mena 8 NpoeKyul
ocmucmozo ompocmka C ,-noseonka. 14.03.2022 nposedeno
yoaneHue UHOPOOHO20 mena MsAeKUX mKauell uieu, NayueHm
éblnUcaH 6 ydogremeopumensHom cocmosinuu. Ilo danHoim
YAbmMpazeyK06020 ucciedosanus wieu om 04.04.2022 evis6-
JAeHa NOCMMmMpPAeMaAmu4ecKas HanpsdNCeHHAs 2eMamoma pas-
mepamu 9 x 5 x 4,5 cm. Ilayuenm noemopro eochumanu3u-
posan. 05.04.2022 6bi1a 8vinoanena Xupypeu1eckas pesusus
obaacmu panenus. Ilpu noneimke 36aKyayuu eemamomol
B03HUKA0 UHMeHcUusHoe Kpogomeuenue. Ilocae mujamens-
HO20 eemocma3sa 010 NPUHAMO pellleHue OCIAH08UMb One-
payuto. Pana 6vina ywuma, nayuenm mpancnopmuposat
8 peanumayuonHoe omadenerue. 06.04.2022 nposedena uepe-
opanvras aneuoepagus (LIAl), no pesyremamam komopoii
8bi516/1€HO POPMUPOBAHUE 2ULAHMCKOU NCe8i0aHeapusmbl
6 npoexuuu V3-ceemenma neeoii I1A. 12.04.2022 evinonsuena
YCMAHOBKA NOMOKNEPeHANPasAsiiouux cmenmos 6 negyio 11A.
Ilo pezyasmamam konmpoawvroit LIAT om 13.04.2022 3anon-
Henue aHespuzmbvl omcymcemeosano. Ilpumepno 3a mecsay
00 Hacmoswell 20cCNUMAAU3AYUYL NAYUEHM OMMemua nocme-
neHHoe yseauyerue 00sema nPUnYXA0Cmu Ha ulee, CHUNCeHUe
RO0BUICHOCMU Uiel, NOA8UAACH BbIPANCEHHAs 001b 8 MOl
obaacmu, 4mo u NOCAYHCUAO NPUHUHOU NOBMOPHO20 0Opalye-
HUS1 3 MEOUUUHCKOL HOMOUBIO.

TIpu ocmompe o6pawano Ha ce6s 6HUMAHUE 3HAHUMENbHOE
U3MeHeHUe KOHpUeYpayuu weu 3a ciem 8bipaiceHtoll npunyXx-
Aocmu 6 obnacmu ee 3a0Hell U 1e60i DOK0B80I NogepxHocmell
(puc. 1). Lleem KoxcHbIX NOKP0B08 HAO OaHHOU 0OaachbIO Obin
00bIYHBIM, NANBNALUS CONPOBONCOANACH BbIPAICEHHOI D0NbIO,
@atokmyayus He onpedensnracs. B aeeoil 3aywnoil obaacmu
ObL1 BblsGACH AUHELIHbLI HOpMOmMPOpuUHuecKuil pydel pazmepom
do 10 x 0,5 cm 6e3 npuzHakoe 6ocnaneHus.

Puc. 1. Komnviomepnas momoepagus. 3D-pexoncmpykyus eneuine2o euda
nayuenma C., 27 nem. BoipajcenHas npunyxiocms 1e6oii 60K080i nogepx-
HoCmU weu

Fig. 1. Computed tomography. 3D reconstruction of the appearance of pati-
ent S., 27 years. Marked swelling on the left lateral surface of the neck
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Ilo daunbim KoMRBIOMEPHO-MOMOSPAPUHECKOL aHUO-
epauu (KTA) bpaxuoyeghanvrvix apmepuii om 17.06.2022
BbISIGACHDL: 2UAHMCKas ncegdoanespusma V3-ceemenma ne-
6ol [1A ¢ npuznakamu s5Kcmpasasayuu KOHMpPAacmHo2o npe-
napama 3a npoceem paHee YCMaHOBACHHbIX CMEHMO08, OKpY-
JHCEHHASL YACMUMHO AUBUPOBAHHOU 2eMAMOMOLL; MENCMbIUUCHHDIE
2emMamomol OKOAOYUHOIL obaacmu caesa (puc. 2).

B cea3u ¢ 8bicokuM pUCKOM UHMPAONEPALUOHHO20 KDO-
B0MeEUeHUs OM FKCMPEHHOU I8AKYAUUU 2eMAMOMbl MALKUX
mKaHeil weu 6vi10 peuieHo eo3depicamocs. Ha 1-m smane
(6 mom dice Oerb) ¢ Yeavio emanu3ayuu AHaMoOMUU nopaxice-
HUSA U OnpedeneHuss 603MONCHOCIU PEKOHCIMPYKMUBHO20 FH-
008ACKYAAPHO20 BMEULAMENbCMEA BbINOAHEHA CEACKMUBHAS

Puc. 2. Komnsromepro-momoepaguueckas aneuoepaghua nayuenma C.,
27 nem: a — eueanmcekasn nceedoanespusma V3-ceemenma n1e6oii n0360H0U-
HOUl apmepuu ¢ NPU3HAKAMU IKCMPABA3ayuU KOHMPACMHO20 npenapama,
OKPYJCEHHAs 4ACMUYHO AUBUPOBAHHOU cemamomoii; 6 — & obaacmu
V3-ceemenma susyanusuposan cmenm ¢ npusHakamu depopmayuu (YKazau
cmpenkoii)

Fig. 2. Computed angiography of patient S., 27 years: a — giant pseudoaneu-
rysm of the V3 segment of the left vertebral artery with signs of extravasation
of the contrast agent and surrounded by partially lysed hematoma; 6 — near
the V3 segment a stent with signs of deformation is visualized (arrow)
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Puc. 3. Ilepebparvnas aneuoepagpus nayuenma C., 27 nrem: a — anmeepaonoe KOHMpACMupo8anue eueaHmcKol ncesioanespusmbl A€o0l NO360HOUHOLL
apmepuu, 6 npoexyuu V3-ceemenma eu3yanu3upyromcs panee UMnAGHMUPOBAHHbIE NOMOKNEPeHAnpasasaue cmeHmel (YKa3ansl cmpeaxkoit); 6 — pempo-
2paoHoe KoHmpacmuposanue nces0oanespusmsl U3 bacceiina npagoil NO360HOUHOU apmepuu

Fig. 3. Cerebral angiography of patient S., 27 years: a — anterograde contrast of the giant pseudoaneurysm of the left vertebral artery, in the projection of the
V3 segment, previously implanted flow-diverging stents are visible (arrow); 6 — retrograde contrast of the pseudoaneurysm from the system of the right vertebral

artery

yepebpanvras aveuoepaghus. Iloo mecmuoii anecme3sueii nyH-
Kmupogana npaeas obuas 6edpennas apmepus. Yemanoenen
unmpooviocep 6F. Jluaenocmuueckum kamemepom nocaedo-
6amenbHo Kamemepuzupogatsl neeas u npagas I1A, sesas
00Was COHHAsL apmepusl, 1e8dsl HAPYIHCHAS COHHAS APMePUs.
1lo dannbim noaunpoekyuoHHol aneuoepaguu coomgemecm-
8YIOWUX COCYOUCMBIX OACCelH08: Onpedensemcs 2UeanmeKas
ncesdoanespuzma ¢ WUPOKoil weikol V3-ceemenma negoi
11A; 30eco ace suzyanuzupyromes 2 panee UMNAGHMUPOBAH-
HbIX NOMOKNEPeHanpasAouUXx CmeHma ¢ nPU3HaAKamu de-
gopmayuu u ducrokayuy 00H020 U3 HUX 8 NOAOCHb NCe800-
aHespusmol (puc. 3, a); NOAOCMb NOCACOHel UHMEHCUBHO
KoHmpacmupyemcsi aumezpaoHo u pempoepaono (u3 bacceii-
Ha npasoii [1A) (puc. 3, 6).

Konneeuansro npunamo peuienue 06 3H008aACKYAAPHOM
3axkpoimuu degpekma neeoii IIA nymem umnraumavyuu
cmenm-epagpma. B negyro [1A ycmanoenen nHanpagasiowuii
xamemep Fubuki. Hetiponpoeoonuk Avigo c evbipadiceHHbIMU
mexXHU4ecKumMy mpyoHOCMAMU Yepe3 paHee UMNAGHMUPOBAH-
Hble CMeHmblL 3a8e0eH 6 1e8YH0 3A0HI0I0 M03208VI0 apmepuio.
B mecme panee ycmaHno8aeHHbIX CTEHMO8 NPOBedeHa cepusi
0annoHHbIX npedusamayuii ¢ nocaedyrouel UMniaHmayuen
cmenm-epagpma Papyrus 4,0 x 20 mm. Ha KoHmpoabHbix
AHeU02PaAMMAax NoA0CMb AHEBPU3MbL He BbIKAIOHEHA U3 KPO-
B60MOKA: COXPAHSIEMCs ee UHMEHCUBHOe aHmezpaoHoe KOH-
mpacmuposanue (puc. 4).

B cea3u c omcymemauem sghghekma om cmenmupoganus
U ¢ yuemom y0oe1emeopumenbHoc0 pempoepadHoeo Kposo-
MOKa NPUHSAMO pelierue 0 MOManbHoi IMO0AU3AUUU 1601l
114 ducmanvree u npoxcumanvree mecma degpexma. C yenvto
OUeHKU adeKkeamHocmu KOAAAMEPANbHO20 KPOBOMOKA

Puc. 4. Konmpoavhas anmeepadnas aneuoepagus ne6oil N0360HOUHOU ap-
mepuu nociae 8biNOAHeHUs: OAANOHHOU AHSUONAACMUKY U UMHAGHMAYUU
cmenm-epaghma: coxpansiemcs UHMeHCUHoe KOHMPACMuposanue ncegoo-
anespusmbl

Fig. 4. Control anterograde angiography of the left vertebral artery after
balloon angioplasty and implantation of a stent graft: intense contrast of the
pseudoaneurysm remains

npedsapumenbHo 8blNOAHEH 0ANN0H-OKKAIO3UOHHDBLIL mecm
neeoit 11A 6 meuenue 30 mun. Ilo umoeam: HOBbIX NPUBHAK OB
Heapooeu1eck020 dedhuyuma He 803HUKAO0, KOAAAMEPANbHbLIL
Kpo8omoK 0bla NpU3HaH y0081eMEoPUMENbHbIM.



s konmpoabHO20 KOHMPANAMEPANbHO20 KOHMPACMU-
POBAHUSL apmepull 20408H020 M032a NYHKMUPOBAHA 1e6dasi
obwas 6edpennas apmepus, ycmanogaeH unmpooviocep OF,
duaerocmuueckuii kamemep 3aeeder 6 npagyio 11A. Ilo panee
0CMAaBAeHHOMY 8 N1eB60il 3a0Hell M032080U apmepul MUKDPO-
npo6odHuky Avigo ducmanvhee 30HbL depekma npogeder
muxpoxkamemep Echelon 14, nocae ueeo npogodHuk useneuen,
8 yeneavle yuacmiu uepes npoceem MUKpokamemepa nocie-
dosamenvHo UMNAGHMUPOBAHbI 6 MUKpocnupanreil Axium.
Ilpu anmeepadnom KoHmMpPOALHOM KOHMPACMUPOBAHUU
V3-ceemenm nesoii I1A 0kkA103UpOBAH NOAHOCMBIO, NOAOCHb
ncegdoanespu3Mbl MOMANLHO BbIKAIOHEHA U3 KPOBOMOKA
(puc. 5, a). Ilpu KOHMPOALHOU KOHMPANAMEPANbHOU AHUO-
epaghuu (u3 npasoti I1A): pempoepadnoe Konmpacmupogarue
noAOCMU AHE8PU3MbL MAKJICe OMCymcmeyem, OUCmanbHolil
UHMPAKPAHUAAbHbLL KPOBOMOK — HA 000NePAUUOHHOM YPO8-
He (puc. 5, 6, 8).

B ¢punane sndosackynaproeo smana: Hegpoaouteckuii
cmamyc — 6e3 ompuyamenvhoil ounamuxu. Mncmpymenmol
U3gneueHsl, 8 MeCmax NYHKYUU oouux beopenHsix apmepuii
ocywecmeaner eemocmas ycmpoicmeom Angio-Seal.

Yuumeieas komnencupogeannoe cocmosinue nayuenma,
nocae KpamKospemMeHHO20 NOCAeONePayUOHH020 HAOA0eHUs
8bINONHEH 2-Il 2MAan XupypeuuecKoeo AeHeHus 8 8ude OmKpbl-
moil pesusuu obaacmu panenus. Jlocmyn ocyujecmenen
6 0K0A0YUWIHOU 00Aacmu cie6a Yepe3 CIMapblil nocieonepayu-
onunblll pybey. Ilocae paspezanus NOOKOJNCHOU MblULYbl Wieu
IBAKYUPOBAHO DOABULOE KOAUHECBE0 MPOMOOMUYECKUX MACC,
8bINOHEHO BCKPbIMUE NOAOCIU NCe800AHe8PU3MbL, CIEHKU
aHespu3MblL pe3eyuposansl. B obnacmu dna ncegdoanespuzmol
8U3YANUUPOBAH O0UH U3 PaAHee UMHAAHMUPOBAHHBIX NOMOK -
nepenanpasasrouux cmenmos. Ilocae ocyuwjecmenenus eemo-
CmMa3za pana nocAolHo YWUma c 0CMasaeHuem CULUKOH08020
dpenaxca (puc. 6).

[locae xupypeuueckoeo emewamenscmea nayueHm Obia
nepeseden 6 omadenerue peaHumMayu 04s 604bHbIX C OCMPbL-
MU HAPYWeHUSMU M03208020 KPOB00OpaujeHus, 20e npogoou-
AaCh UHMeHCUBHAsi mepanusi, JuHamu4eckoe HabawoeHue
3a COMAMU4ecKUM U He8POA0UYECKUM CIAmYyCcom. JKcmy-
bayus evinoaHena epe3 3 4 nocae onepayuy.

Ilo pe3yabmamam KOHMpPOAbHOU KOMILIOMEPHOL MOMO-
epaguu 2010681020 Mmosea om 17.06.2022 npusnaxos uwemu-
yeckux usmenernuii 8 Bbb o6napyacero He 6bia0. 18.06.2022
014 danvHeiluezo Aeyenus nayuenm 6vin nepeseder 6 omoe-
aenue. [locaeonepayuonnbiii nepuod npoxoodua 6e3 0ca0xcHe-
HUll, 00BeM eeMamom MseKux mKaHeil uleu 3HA4UmMenbHo
peepeccuposan (puc. 7), Hegpoaoeuueckuii dedhuyum 3a 8pems
Habarodenus He npoepeccuposan. 24.06.2022, na 7-e cymku
nocae xupypeu1eckKozo 8MeulamensCmea, Nayuenm blnUcau
8 Y0081emEopUMENbHOM COCIMOSHUU C PeKOMeHOAuUsMU
N0 peaduUAUMAyUOHHOMY AEHEeHUI0 N0 MeCIY JCUMeAbCmad.

OBCYXIEHHUE

TpaBMaTtudyeckue noBpexneHus: [1A Moryr mposis-
JISThCA pa3HbIMHU popmamu. Tak, Mo TaHHBIM PsIIa aBTO-
POB, BO3MOXHO (hOpMHPOBAHNE CTEHO30B, OKKITIO3MUIA,
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Puc. 5. Konmpoavhas aneuoepagus: a — npu anmeepaonom KOHMpacmupo-
8anuu neeas no3gorounas apmepus (I14) okkarozuposana Ha ypogre V3-cee-
MeHma, 30ech Jice GU3YANUUPYIOMCS UMNAGHMUPOBAHHbIE MUKPOCRUPANU
(ommeueHsl cmpenkoil), nce00ane8pUIMa MoManbHO BbIKAIOHEHA U3 KPOBo-
moKa; 6 — npu KOHMpPAanamepansHOM KOHMPACMUPOBAHUU PempPoPacHoe
3anonHeHue noaocmu ncegdoanespusmol negoil I1A omcymemeyem; 6 — yepe-
Opanvras aneuoepaghus nocae smboausayuu neeoil 11A: unmpakparuansholil
KPOoBOmMoK 6 6epmelpodasussapHom bacceiine — Ha 000NepayUoOHHOM YPOGHE

Fig. 5. Control angiography: a — in antegrade contrast, the left vertebral artery
(VA) is occluded at the V3 segment level, implanted microcoils are also visible
here (arrow), pseudoaneurysm is totally excluded from the blood flow; 6 — in
contralateral contrast, retrograde filling of the pseudoaneurysm of the left VA
is absent; 6 — cerebral angiography after embolization of the left VA:
intracranial blood flow in the vertebrobasilar system at the preoperative level
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Puc. 6. Omanui evinosnenus omrpwvinoeo Xupypeu4ecKkoeo emMeuwamenscmea: a — pazpes Kodjcu no cmapomy nocaeonepayuoHHomy pyoyy, 6ckpvimue noo-
KOJICHOU Mbluiybl wieu; 6 — yoaseHue mpomoomuueckux Macc U3 noAoCmu ncegooanespusmMbl; 6 — UMHAGHMUPOBAHHYI paHee CMEHm 8U3yaru3upo8an

6 obnacmu OHa ncegdoanedpusmbl (YKA3aH cmpenxoii)

Fig. 6. Stages of surgical intervention: a — skin dissection following the old postoperative scar, dissection of the subcutaneous neck muscle; 6 — removal
of thrombotic masses from the pseudoaneurysm cavity,; 6 — previously implanted stent is visible near the floor of the pseudoaneurysm (arrow)

Puc. 7. Komnvromeprnas momoepagus. 3D-pekoHcmpykyus eHeuHezo suda
nayuenma nocie omKpwvIMo2o Xupypeuueckoeo emeuiamenscmea. Obsem
2eMAMoM MACKUX MKAHel weu 3HA4UmensHo pecpeccuposan

Fig. 7. Computed tomography. 3D reconstruction of the patient’s appearance
after open surgical intervention. The volume of soft tissue hematomas on the
neck decreased significantly

TICEBIOAHEeBPU3M, apTepruoOBeHO3HBIX coyctuit (ABC),
muccekimii ITA. PactipocTpaHeHHOCTD BHITIIEYKAa3aHHBIX
¢dopM o nanHbeM K. Piper 1 coaBT. IpeacTaBieHa B Ta0-
muue [11]. Puck nmmemunueckoro nHcyasta B BBb mpu
TIIITA, Mo maHHBIM pa3HBIX aBTOPOB, COCTABIISIET OT 6
mo 37 % [1, 3, 15, 16].

AprepuoseHo3Hble coycTbs nipu TIITIA B 30 % ciy-
YaeB MPOTEKAIOT 6ECCUMITTOMHO, HO TIOYTH BCeTIa aIuar-
HOCTHUPYIOTCS IIPY ayCKYJIBTAIINA 00JIACTH TeMATOMBI IITIeH
[17]. DTO TOBOPUT O TOM, YTO (PM3UKATLHBIE METOMBI JU-
arHOCTUKM KpaliHe BaxKHBI, TaxKe MIPH JOCTYITHOCTH UHCT-
PYMEHTAJBHBIX METOHOB HccienoBaHus. M3 mociemHIx
Hanbosee pacIpoCTpaHEHHBIM METOIOM BepU(UKAIINT

Yacmoma écmpeuaemocmu KAUHUMECKUX (OPM MPasmMamu4eckoeo no-
epexcdenus nosgonouroii apmepuu (TIIIIA) no K. Piperetal. [11]
Frequency of clinical forms of traumatic vertebral artery injury (TVAI) per
K. Piperetal. [11]

Yuciao Jloas ot Beex
Knunnueckas
dopma cJIydaes, n TIIIIA, %
OKKITIO3US 61 376
Occlusion >
INceBnoaneBpusma 37 2.8
Pseudoaneurysm 2
ApTeprOBEHO3HbBIE
COYCThbSI 32 19,8
Arteriovenous fistulas
Juccexius
Dissection 14 8,6
ITpouee
Other 18 L1
Bceeo
Total 162 100

TIIITA B Hactosiumit MomeHT sBisieTcst KTA. Kak moka-
3BIBAIOT HCClIeoBaHus, HeBUanMEbIe Tpu KTA BapraHTEHI
natojoruun ITA, Takme kak ABC u 1iceBnoaHeBpU3MHBI,
no3BossieT BuIIBUTH LIAT [11, 18, 19]. ITo sToit mpuunHe
LAT cremyer paccMaTpuBaTh B KAYECTBE TOITOTHUTEIIBHO-
ro IMarHOCTUYECKOro MeTona, Korma pesdyiabraTel KTA
COMHUTEJBHBI TU00 HeMH(MOPMATUBHBI, HAIIpUMEDP TIPU
HAJIMYUM apTe(haKTOB OT METATNICCKIX MHOPOIHBIX TEJT,
OOJIBIIINX TEMATOM, WJIX B UHBIX CIIOPHBIX CUTYalIHSIX.

B ¢Bs131 ¢ MaTOTpaBMaTUIHOCTBIO, MEHBIIICH MTHBA3WB-
HOCTBIO, BOBMOXKHOCTBIO TIPUMEHEHUSI TTOT MECTHOM aHe-
cTe3ueil peHTTeHIHI0BACKYISIPHBIC METOIBI CUUTAIOTCS
npeanoutuTeIbHbIMY st iedeHus TTITTA. OTkpsITast Xu-
pypTHsl KaK TEpBBIA 3TaIl ONEPaTUBHOTO BMEIIATEILCTBA



IMpUMEHNMA B OIpaHUMYCHHOM YHCIIC CJIydaeB, KOraa He-
00xoamMa OBICTpast peBU3USI PaHBI IIIEH C IIEJIBI0 OCTAHOB-
KA po¢y3HOTO KPOBOTEUCHMUSI, YCTPAHEHUST BIABIICHUS
OPTaHoOB IIeW HAMPSIKEHHOI TeMaTOMOI, TP TpaBMaTH -
YeCKOM,/TeMOpparnIecKoM IIoKe, BBIPAsKEHHOM apTepu-
aJIbHOU TUTIOTEH3UM, IIPH ITPOTEHHOM TTOBPEKICHUHN YXKe
BO BpeMsI OTKPBITOTO XUPYPIrUIEeCKOro BMeIaTeIsCTa [11,
14]. Kpome Toro, OT IIpOBEICHMUS SHIOBACKYJISIPHBIX BME-
IIAaTEJIbCTB BO3IEPXKMBAIOTCS (B TIOJB3Y XUPYPTAUCCKOM
oIlepalni) U3-3a HEKOTOPBIX aHATOMUYECKIX OCOOCHHO-
creit nedpekra I[NA. Tak, B cayyasix ero 0J1M3KOTO pacroio-
>KEHUSI K 3aIHeN HYKHe Mo3xeukoBoii aprepuu (3HMA)
WK K YCThIO TTA TIpoBeneHre SHIOBACKYJIIPHOTO BMeIIa-
TEJIbCTBA MOXET OBITh TEXHUYECKH 3aTPYTHEHO JINOO CO-
MPSIKEHO C PUCKOM OCTPBIX MITEMUYECKIX OCTIOXKHEHMIA.
Kak mmpaBuiio, y Takux maliieHTOB IPEAIIOYTCHIE OTIAIOT
0oJree CIIOKHBIM OTKPBITBIM XUPYPTUIECKUM BMEIIATEIb-
CTBaM, TaKUM Kak IipoTe3upoBaHue [1A, TpaHCITO3ULINS
ycTbsl [TA B 00lLyI0 COHHYIO apTepUl0, aHACTOMO3 OOK-
B-00k SHMA-3HMA u np. [20, 21].

CoBpeMeHHasI PeHTTCHIHIOBACKY/IIpHAsT XUPYPTUS
pacriojiaraeT IMPOKUM CIIEKTPOM BO3MOXKHOCTEH B JIeUe-
Huu TIIITA, Takux Kak ycTaHOBKA ITOTOKIIEpeHaIpaBIsi-
IOIIMX CTEHTOB WJIM CTEHT-TpadTOB, OAJIOHHAS aHTHO-
IUTaCTUKA, 3MOO0IM3alus MHUKpOCTHpaasMu. B aToMm
OTHOIIIEHNHY CTEHTUPOBaHME TToBpexkneHHOoM [TA saBisteT-
CcsI MaKCHUMaJIbHO (PU3MOJIOTUYHBIM, COXPaHSIOIINM,
a MHOTIA M TOJTHOCTBIO PEKOHCTPYHUPYIOIIUM IIPOCBET
cocyna MetomoM JiedeHus. OHO ITO3BOJISIET MUHUMU3UPO-
BaThb PUCK Pa3BUTHS TUIMONEepy3Un MO3ra U WHCYJIBTA
B BBb. OmHako coobiieHrs 00 yCIeITHOM ITPOBEeIeHUN
IaHHOM IPOIeAYPHl BCTPEUYAIOTCSA PEIKO, UTO B CIydae
TIIITA cBsizaHoO ellie U C TeM, YTO JaHHAs TTaTOJIOT s II1-
pOKo He pactipocTpaHeHa [11, 22, 23]. O61uM orpaHnde-
HHEM K ITPOBEICHNIO CTeHTUpOoBaHUs 1A saBisieTcs Hamm-
yue y MalueHTa TeX WJIM UHBIX MPOTHUBOIOKA3aHUM
K TIpreMy aHTUTPOMOOTHIECKUX IIPeTapaToB, ITUTEIIb-
HBIIT KypC KOTOPBIX HEOOXOINM TIOCJIe YCTAHOBKH 0O0JIb-
IIIMHCTBA CTEHTOB.

CaMblii paTuKalbHBIN PEHTIeHOHIOBACKYJISIPHBIN Me-
TOI JICYCHUST IMOCTTPABMATHUUYECKUX IICEBIOAHEBPU3M
mwmm ABC TTA — sMmbonm3aius MOBpeXXIeHHOTO coCcyaa
MUKpocrpaasaMu. OMHAKO TaKOM MOIXOI MMEET CYIIeCT-
BEHHBII HEIOCTAaTOK B BUIE BOBMOXHOTO CHIKEHUS KPO-
BoToKa B BBbB, uTO MOXET npuBecTu K MIIEMUYECKOMY
WHCYJIETY CTBOJIa TOJIOBHOTO MO3Ta M/WUIM 3aThIIOYHBIX
nmoneit. Ha maHHBII MOMEHT JIUIIBh HEOOJIBIIOE KOJIMIECT-
BO pabOT ITOCBSIIIEHBI 0€30IMACHOCTH BBIKITIOUCHMS OTHOM
I1A u3 kpoBotoka. B 0630pe K. Piper 1 coaBT. ymoMmuHa-
eTcs 0 4 mareHTax ¢ MHCYJIBTOM B pe3y/IbTaTe IMOI00HBIX
BMEIIATEILCTB, TP 3TOM KIIMHUYECKN MHCYJIBT IIPOSBUTI-
¢ TonpKo y 1 w3 Hux. CieayeT OTMETUTh, YTO ITOUYTH
y 50 % naiueHTOB, BKJIIOYEHHbBIX B 3TOT 0030p, HE BBIMOJI-
HsUTaCh MarHUTHO-PE30HAHCHas TOMOTpadusl B CBSI3U
C HAJIMYMEM METaJUTMICCKUX MHOPOMTHBIX TeJ B MITKHUX
TKaHSX IIIeW, YTO MOIJIO YMEHBIIUTD YMCIO BepUPUIII-
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POBaHHBIX OECCUMIITOMHBIX HMH(PAPKTOB TOJIOBHOTO MO3-
ra[l1].

st cHUKeHMST pUCKa Pa3BUTHS MHCYJIBTA TIEPET M-
Oonuzauueit mospexaeHHoi 1A HeoOxonuMo TpoBeae-
HHE ee KOHTpajlaTepalbHOI aHTHorpadum (13 3M0pOBOM
[TA). I1pu HaMTMYIMK TBHOTO PETPOTPATHOTO (KOJIaTepaib-
HOT0) KpOBOTOKA JaHHAasI IIPOIIeaypa OTHOCUTEIBHO 0e3-
oITacHa, KpOMe TOTO, B PSIZie CTyIaeB BOBMOXKHO €€ BBITION-
HEHME Yepe3 KOHTpaJaTepaibHbIi 1oCcTyII [24]. C aTO0I Xe
LIEJTBIO TIepe.l OTKPBITHIM TUTHpoBaHueM [1A HeoOXoTuMo
MpoBOAUTDL OLeHKY naHHbIX KTA, a mpu aHa0BacCKYIsIp-
HOM 5MOOIM3aIINK — BHITIOJHSTH MIPSIMYIO aHTHOTPapUIo
BceX 4 apTepraJbHBIX 0aCCEHHOB TOJIOBHOTO MO3Ta IS
BBISIBIICHUSI TUTIOTIJIA3MIA/aIl1a3nii KOHTpajaTepaabHOM
ITA, 3amHeit coemMHNTETLHOM apTepry, 00eCIIeYNBAOIIINX
KoJutaTepanabHbIi KpoBoTOK B BBbB [25]. [Tomumo atoro,
ISl OLIEHKM aJeKBaTHOCTU KOJUIaTepaibHOTO KPOBOTOKA
Tepe OKKITIO3UPYIOIIMMK BMelaTeTbcTBaMu Ha [1A He-
00XxomMMO TIpUMEHEHNE OaJlJIOH-OKKITIO3MOHHOTO TeCTa
WJIM BPEMEHHOTO MepeXXaTusl IIOBPeXAeHHOro cocyaa [26].
B nmureparype ymoMuHaeTCs MHOXECTBO CITOCOOOB OIICH-
KJ KOJUIaTepaJbHOTO KPOBOTOKA BO BpeMsI BPEMEHHOTO
BBIKJTIOUCHUST [1A: HEBpOJIOTMIECKUI OCMOTp, 3JIEKTPO-
sH1edanorpadus, TpaHCKpaHUATbHAS JOTILIeporpadus,
omHOMOTOHHAS SMUCCUOHHASI KOMITBIOTEPHAsI TOMOTpa-
dust, gByxsHepreTUIecKass KOMIIbIOTepHAsT TOMOTpadus
¢ KCEHOHOM, 3a7iepXKa BeHO3HOI (ba3bl IIpH MpsSIMOIA aH-
ruorpadun. OmHAKO TOCTOBEPHBIX PA3INYNl B IyBCTBH-
TEJIbHOCTH CYILECTBYIOLIMX METOMOB IO HACTOSILLIETO Bpe-
MEHMU He BbISBIIeHO [27].

B crygae BIOOpa OTKPHITOTO XMPYPrHIECKOTO BMeEIIIa-
TEJICTBA BO3MOKHO BBIITOJTHEHHUE TOTO WJIM MHOTO Bapy-
aHTa BeikToueHus1 I1A u3 kpoBoroka. I1pu xopoleit Bu-
syanu3anuu [1A BBIITONHSIOT e€¢ JUTMPOBAHUE WU
kiunmmpoBaHue. Ecu mpoBeneHne BBIIEyKa3aHHBIX Ma-
HUITYJISIIAN 3aTPyIHEHO, a TT0 JaHHBIM MHCTPYMEHTAIb-
HBIX METOJIOB TMATrHOCTUKM KOJUIaTepaJIbHBIIE KPOBOTOK
He HapyIlleH, BO3MOXHO TaMIIOHMpPOBaHUE V2-cerMeHTa
ITA B M03BOHOYHBIX OTBEPCTHSIX TTONIEPEYHBIX OTPOCTKOB
IICHHBIX TO3BOHKOB KOCTHBIM BOCKOM [9]. B psine cirydaes
paccMaTpHBaIOT 00JIee CIIOXKHBIC PEeBAaCKYIISIPU3NPYIONITEC
XUPYprudecKrie BMEIIaTeIbCTBa, OMMCAHHBIC BEIIIE [24].
MHorma oTKpeITOE TUTHPOBAaHKE /TAMIIOHNPOBAHIE MOXET
0Ka3aTbCsl HEBO3MOXHBIM T10 IIPUIMHE MHOXECTBEHHBIX
TTOBPEXICHMI WIX HEMOCTYITHOCTH 1IeJIeBOTO yaacTka [1A.
B Takux ciydasx 1enecoodpa3HoO KOJJIErMaaibHO PaccMo-
TPETh BO3MOXHOCTH IIPUMEHEHNSI KOMOMHAIINY XUPYPTH-
YECKUX M PEHTTeHIHIOBACKY/ISIPHBIX METOIMK.

3AKJIFOYEHUE

TpaBmarnueckoe noBpexaeHue [1A sBisieTcst BecbMma
PEOKNM, HO TPO3HBIM OCJIOXKHEHHEM KaK ITPOHUKAOIINX,
TaK " TYNbIX TpaBM Ier. OMmacHOCTb MOTOOHBIX paHeHHI
3aKJTI0YAeTCs B BO3MOKHOM Pa3BUTUH IIUPOKOTO CIIEKTpa
OCJIOXKHEHWIA, B TOM YHCJIE W XXMU3HEYTPOKAIOIINX, HAUM-
Has oT (OPMUPOBAHUST HAMIPSKEHHBIX TeMAaTOM MSTKHX
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TKaHei meu, ABC, riceBmoaHeBpr3M, CTEHO30B U OKKITIO-
3uit 1A, 3akanuuBast uHcynstamu B Bbb, MaccuBHbIMU
Mpoy3HBIMU KPOBOTCUCHUSIMH.

YauTeiBast HEOOIBIIIOE KOJIUIESCTBO TaHHBIX B COBpe-
MEHHOM JuTepaType, SAIMHOTO MHEHMUS 110 JICYCHHIO T10-
crpagaBiuux ¢ TIIITA B HacTOSIIIMI MOMEHT HE CYIIECT-
ByeT. ChopMHpOBaTh peKOMEHIAIINM, OOJamarolIne
BBICOKMMHU YPOBHEM YOEIUTETbHOCTH M JOCTOBEPHOCTHU

IOKa3aTeIbCTB, He MPEACTaBIsIeTCI BO3MOXHBIM. HecMo-
TpsI Ha 3TO, PsIA aBTOPOB IIPEANIPHMHUMAIOT ITOIBITKA
10 CO3MAHUIO MHOTOOOEIIAOIINX, HO TTOKA He TTONTBEePXK-
NEHHBIX TMPEIJOXEHUN MO BEAEHUIO MOCTpadaBLIMX
¢ TIIITA. JlanbHeiiliee HAKOIJICHNE U aHAJIM3 COOTBETCT-
BYIOIIVX CBEICHUH 1 IPEITOKECHUIA TTOMOXKET C(OOPMHUPO-
BaTh YETKHE aJITOPUTMBI IEUCTBUI Bpada ¥ OIITUMU3UPO-
BaTh JICUCOHYIO TAKTUKY IIPU JaHHOM ITaTOJIOTUH.
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Llenb paboTbl — npefcTaBuTh METOLMKY HEMPEPLIBHOTO MOHUTOPUPOBAHMSA LENOCTHOCTH KOPTUKOCMMHANBHOMO TPaKTa
NpY NOMOLLM 3NEKTPOAA C [UHAMUYECKUM GANIOHOM, BbIABUTb AOCTOMHCTBA U HEJOCTATKW BbIGPAHHOTO U aNbTepHATUBHbIX
BapMaHTOB MOHUTOPHUHTA.

Marepuanb! u MeTogbl. Ha 1-m 3Tane 6611 NOArOTOBAEH 3NEKTPOS, COBMELLEHHbI C fUHAMUYECKUM BannoHoM. Ha 2-m aTane
NpoBefieHO HenpepbiBHOE MOHUTOPUPOBAHWE KOPTUKOCMMHANLHOIO TPAKTa NyTEM NPSMON CTUMYNALMU KOPbI C UC-
noJb30BaHWeM rpua-6annoHa Bo BpeMs BbINONHEHWA OCHOBHOTO 3Tana LiepedpanbHoii onepauuu. Ha 3-m atane nposeaeHa
WHTepNpeTaLus NoNyYeHHbIX HePodU3NONOrMYECKUX OTBETOB.

Pe3ynbrartbl. MpefcTaBneHHas METOAMKA HEMPEPLIBHOTO MOHUTOPUPOBAHUSA LETOCTHOCTH KOPTUKOCMMHANBLHOTO TPaKTa
nyTem NpsaMON CTUMYNALUU KOPbI C NPUMEHeHWeM pa3paboTaHHOro YCTPOiCTBa NpesoTBpallaeT NOXKHOe CHUXKEHWe
aMNANUTYAbI OTBETOB, YTO 3HAYUTENLHO 0BIErYaeT UHTEPNPETALMIO NOTYYEHHBIX PE3Y/LTAaTOB U NOBbLIWAET MHHOPMATUBHOCTL
meTofa. OnucaHHasn METoAMKa OCHOBAHA HA KAMHUYECKUX HABNIOAEHUAX YAANEHUs BHYTPUMO3TOBO OMYyX0NH, a Takxe
MUKPOXWUPYPrUYECKOro KNUNUPOBAHWUA aHEBPU3MbI C NMPUMEHEHUEM AaHHOI MeTopuKku. Bo Bpems onepauuu 0XHOrO
CHWXEHUA aMnanTyabl HelMdpodhrU3NONOrMYeckoro cUrHana oTMeYeHo He 6bio, YTO Obl0 AOCTUIHYTO 3a cyeT
AVHaMUYEeCKoro pasgyBaHus 6anioHa 1 NOALEPXKaHWA NNOTHOMO NPUAEraHus 3NEKTPOAA K NOBEPXHOCTH Mo3ra. Onepaums,
BbINOJIHEHHAA C UCNONb30BAHUEM NPEACTABNEHHO| METOLUKHM, NO3BOAUNA AOCTUYL GNArONPUATHOTO HEBPONOTUYECKOTO
“cxopAa y NalmMeHTa B NOCNEONePaLMOHHOM nepuoge.

3aknioueHue. MpeacTaBneHHOe yCTPOIICTBO NO3BOAET NPOBOAUTL HENPEPbIBHbI HEPOMOHUTOPUHT C NOMOLLbIO METOAA
NPAMON 3NEKTPOCTUMYAALUN KOPbI 3NEKTPOJOM-NONOCKON Npu N0O0K CcTeneHu 3anafeHns mo3ra. MeToauka cHuxaet
PUCK NEepPBUYHON UAKM BTOPUYHOI TPaBMaTU3aLMUM KOPTUKOCTIMHANBLHOTO U KOPTUKOOYNb6APHOTO TPAKTOB, YTO NOBLILAET
6€30MacHOCTb HEPOXMUPYPrUYECKOro BMELLATENbCTBA U CHUKAET PUCKU HEBPONOTUYECKUX OCNOKHEHWIA.

KnioueBble CNOBa: MeTOS MOTOPHbIX Bbi3BAHHbIX MOTEHLMANIOB, NPAMAs CTUMYISLMSA KOPbI, HEPOdU3MONOruyecKkui
MOHUTOPUHT, LENOCTHOCTL KOPTUKOCTIMHAIBHOTO TPaKTa, 31EKTPOA-N0I0CKa

Onsa uutupoBaHua: Kpeinos B.B., JlykbaHuukos B.A., lopoxaHuH B.A. u ap. MeTonuKa HTpaonepaLMoHHOrO MOHUTO-
PUPOBAHMA LEeJOCTHOCTH KOPTUKOCMMHANLHOTO TPAKTa Npy NMOMOLLM 3NEKTPOAA C AMHAMUYeCKUM 6annoHoM. Heitpoxu-
pyprus 2023;25(4):96-103. DOI: https://doi.org/10.17650/1683-1683-3295-2023-25-4-96-103
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Aim. To present a technique for continuous monitoring of corticospinal tract integrity using an electrode with a dy-
namic balloon, examine the advantages and disadvantages of the selected and alternative monitoring techniques.
Materials and methods. At the 15 stage, an electrode combined with a dynamic balloon was prepared. At the 2" stage,
continuous monitoring of the corticospinal tract using direct stimulation of the cortex using ballon grid during the
main stage of cerebral surgery was performed. At the 3" stage, interpretation of the obtained neurophysiological re-
sponses was performed.

Results. The presented technique of continuous monitoring of the integrity of the corticospinal tract through direct
cortical stimulation using the developed device prevents false response decreases which significantly helps with the in-
terpretation of the obtained results and increases information value of the technique. The described technique is based
on the presented clinical observations of intracerebral tumor resection, as well as microsurgical aneurysm clipping using
the technique. During surgery, no false decrease of the neurophysiological signal amplitude was observed due to dynamic
ballon inflation and maintenance of close contact between the electrode and the surface of the brain. A surgery performed
using this technique allowed to achieve a favorable neurological outcome in a patient in the postoperative period.
Conclusion. The presented device allows to perform continuous neuromonitoring using direct cortical electrostimula-
tion with a strip electrode at any level of brain retraction. The technique decreases the risk of primary and secondary
injury of the corticospinal and corticobulbar tracts which increases safety of neurosurgical intervention and decreases
risks of neurological complications.

Keywords: motor evoked potentials, direct cortical stimulation, neurophysiological monitoring, corticospinal tract in-
tegrity, strip electrode

For citation: Krylov V.V., Lukianchikov V.A., Gorozhanin V.A. et al. Technique for intraoperative monitoring of cortico-
spinal tract integrity using an electrode with a dynamic balloon. Neyrokhirurgiya = Russian Journal of Neurosurgery
2023;25(4):96-103. (In Russ.). DOI: https://doi.org/10.17650/1683-1683-3295-2023-25-4-96-103

BBEJIEHUWE

B HacTos1I1C€e BpeMsI IIpoBeieHIe HeipoGhU3NOIOT -
YeCKOT0 MOHUTOPHWHTA SIBJIICTCS HEOThEMIIEMOIT YaCThIO
COBpPEMEHHBIX 1IepeOpaTbHBIX OTICPAIIHil ¢ BRICOKUM PHC-
KOM TTOBpEXICHUS MUPAMHUIHBIX TPAKTOB WJIM MOTOPHOM
KOpBI. 15T KOHTPOJISI (PYHKIIMOHATIHLHOTO COCTOSTHUS TIep-
BUYHOI IBUTATEIbHOM KOPHI TOJJOBHOTO MO3Ta U IIPOBO-
ISIIINX ITyTe KOPTUKOCTTMHAJILHOTO TPaKTa UCITOJIb3YeTCS
METOI MOTOPHBIX BbI3BaHHBIX MoTeHuKanoB (MBIT). JlaH-
HBIIT METOH TIPOBOAUTCS ITyTEM CTUMYJISIIUY TTIepBUIHOM
MOTOPHOI KOPBI TOJIOBHOTO MO3Ta ¢ OMHOMOMEHTHOM pe-
TUCTpallMeil TMoTeHIIMana OeCTBHUS, BO3HUKAIOIIETO
IIPY COKPAIIIEHUH MBIIIIIL ITPOTUBOIIOIOXKHBIX KOHEUHO-
cTei. DTO TTO3BOJISIET BHISIBUTDH KaK IPSAMYIO XUPyprude-
CKYIO TpaBMY IIPOBOISIINX ITyTe#l (KOPTUKOCITMHATILHOTO
TpakTa), TaK ¥ UIIeMUICCKIE HAPYIIICHUST TaHHOW 30HBI
BCJICCTBHE HAPYIIICHUS IIPOXOTUMOCTH «(byHKIIMOHATb-
Horo» cocyna. Cpeny pa3TMIHBIX CIIOCOO0OB JAaHHOTO M-
Toma TipsiMast anekrpoctumyisiuusa Kopsl (ITCK-MBIT)
3apeKOMEHIOBajIa ceOsT Kak Hanbosee 3(h(heKTUBHAsI, 0CO-
OCHHO IIPY OCYIIECTBICHNHU ITyTeM CTUMYJISILIUU TIPEIICH-
TpaJIbHON M3BWJIMHBI 3JIEKTPOIOM-IIOJIOCKON (CTpHUII-
IICK) (ot aHrI. strip — TOHKasI ITOJIOCKA TKaHHW, OyMaru),
IIJIST ITATETLHOTO MHTPAOIIEPAallMOHHOTO MOHUTOPHUPOBA-
Hus. OgHrM 13 HenocTatkoB Metona ctpull-IICK, Bims-
IOIIMM Ha eTO IOCTOBEPHOCTD, SIBJISIETCST HApyIIICHHE TIOT-
HOTO TIpWJICTAaHMS JIEKTPOIOB K KOPE TOJIOBHOIO MO3Ta,
a TaKKe MUTPALUST DJIEKTPOIOB. DTO TIPOUCXOIUT B pe-
3yJbTaTe 3allaficHust Mo3ra BO BpeMsI orepanum (“brain
shift”), 4To IPUBOAUT K YBETMUESHUIO PACCTOSTHUS MEXIY
KOpOI1 TOJJOBHOTO MO3Tra 1 TBEPI0ii MO3roBOi 000JI0UKOM

(TMO), a TakKe TPy MEXaHNIECKOM CMEIIIeHUHN 3JIEKTPO-
Ia BO BpeMsI MAaHUNYJSIIAW B OIEPAallMOHHOM paHe.
YMeHbIIIeHWe TUIOTHOCTU KOHTAaKTa MEXIY 3JICKTPOIOM
1 KOPOi1 TOJIOBHOTO MO3Ta, a TAKIKE €0 MUTPAITUST IIPUBOIST
K YMEHBIICHUIO KOJIMUECTBA 3JICKTPOIHEPIUU, BO30YK-
JarolIeil MOTOHEHPOHBI IBUTATEIBHOM KOPHI, CHIDKAS
WHTEHCHUBHOCTh HEPBHBIX MMITYJIbCOB, HHMCXOMISIIINX
10 KOPTUKOCTIMHAIIBHOMY TPAKTY, 9YTO CTAHOBUTCS TIPH-
YUHOM TTOTyYSHHUSI JIOKHBIX Pe3YJIBTaTOB, CBSI3AHHBIX C T1a-
neHuem aMmrutyasl MBIT.

Hamu nipenioskeHsI crioco0 1 yCTPOMCTBO IS MHTPa-
OIePaIlMOHHOTO MOHUTOPUPOBAHMS LIEJIOCTHOCTH KOPTH-
KOCITMHAJIBHOTO TpaKTa C ITOMOIIBIO THOKOM 3JIEKTPOI-
IMOJIOCKM B COYETAHUU C AUHAMHYCCKUM OaJIOHOM.
IaHHOE yCTpOICTBO 00ecTIeunBaeT TOCTaTOUHYIO (prKca-
LIMI0 3JEKTPOIa-TOJOCKU B 3aJaHHOK 00JacTh U, KakK
CJICICTBHE, TIOJYyICHNE YCTOMIMBOTO CUTHAIA IUIS 3JIeK-
TPUUIECKON CTUMYJISIIIKA KOPBI TOJIOBHOTO Mo3ra. JlaHHasT
MeTOIMKA ObLIa alpoOMpoBaHa MHTPAOIIEPAIIMOHHO 1 TT10-
Kazayia cBOIO 3(P(PeKTUBHOCTH BO BPEMS XUPYPTUUECKOTO
JIeYeHUSI TTAIIUEHTOB C OHKOJIOTUIECKUMU Y COCYIUCTBIMU
3a00JIeBAaHUSIMM TOJIOBHOTO MO3Ta.

Iexb paGoThI — IMPEACTABUTH METOMUKY HEIIPEPHIBHO-
IO MOHUTOPHPOBAHUS IEJIOCTHOCTH KOPTUKOCTTMHAIBHO-
TO TpaKTa IIPH ITOMOII 3JIEKTPOIa C TMHAMWIECKIM OaJr-
JIOHOM, BEISIBUTB JIOCTOMHCTBA M HEIIOCTATKN BEIOPAHHOTO
1 aJIbTePHATUBHBIX BAPMAHTOB MOHNUTOPWHTA.

MATEPHAJIBI 1 METO/IbI
Metomuka onepamyn. CItoco0 oIrepariy ¢ UCIIOIb30Ba-
HUEM MPEUIOKEHHOTO YCTPOMCTBA COCTOUT U3 CIIEAYIOIINX
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Puc. 1. [Todeomogka k ucnonb308aHuUI0 NPEONONCEHHOLO YCMPOUCMEA: a — cXeMa UHMPAONepayUuoHHO20 MOHUMOPUPOBAHUS; O, 6 — UHMPAONePAUUOHHbIE
omoepapuu nooeomosku ycmpoiicmea. 1 — 3nekmpod-noaocka, 2 — adee3usHas Komnosuyus, 3 — 6a1101, 4 — kamemep, 5 — ycmpoicmeo 015 HacHe-
MmaHus 6030yxa ¢ MaHomempom, 6 — KocmHulii depekm, 7 — KOpa 20108H020 M032a

Fig. 1. Preparation for using the proposed device: a — diagram of intraoperative monitoring; 6, 6 — interoperative photos of device preparation. 1 — strip
electrode, 2 — adhesive composition, 3 — balloon, 4 — catheter, 5 — blower device with a manometer, 6 — bone defect, 7 — cerebral cortex

3TaNnoB: MOATOTOBKA YCTPOMCTBA TTepe] orepalieil 1 Ipu-
BelleHHE eT0 B paboyee COCTOSTHUE, BHINIOJIHEHNE KPaHNO-
TOMUH, YCTAHOBKA 3JIEKTPOAA B 00J1aCTh NMEPBUYHOI MO-
TOPHOI KOPHI, TPOBEpKa CUTHAJIA, TIPOBeeHIE Onepalivui
C OTHOBPEMEHHON CTUMYJISILIMEN ¥ CPAaBHUTENILHBIN aHa-
JIN3 pe3yJIBTaTOB CTUMYJISLIMKA Ha pa3HbBIX 3Tallax BMellla-
TEJIbCTBA.

Brauaje mpoBOAAT MOATOTOBKY YCTPOMCTBA: COEIM-
HSTIOT CBOOOIHBINM KOHeI] KaTeTepa IJis Mogayyd BO3ayXa
C MAaHOMETPOM, TIPOBEPSIOT FTepPMETUYHOCTH OAJIJTOHA TTy-
TEM ero TPOOHOTO HATIOJTHEHUS, TTOACOESIUHSIOT SJIEKTPOI
K HeipodU3NOJIOrMYECKOI YCTAHOBKE C IPOBEPKOI pabo-
THI BCEX 3JIEKTPomoB (puc. 1).

Ha 2-m srame mocjie BBINTOJHEHUS KPaHUOTOMUU
BcKpbiBaloT TMO 1 2J1eKTpOA-TI0JI0CKY ¢ baytoHoM (0a-
JIOH-3JICKTPO/) 3aBOJIAT ITOM Kpail KOCTHOTO fAedeKTa Tak,
YTOOBI OHA HAXOAMJIACh B TPOEKIIMU ABUTATEILHOMN KOPBI
rojioBHoro Mo3ra. ObecrieunBaeTcs TIOTHOE IIpUJieraHne
3JIEKTPOI-TTOJIOCKH K MO3TY, IIOCJIE YeTO BBITIOITHSIOT BU-
3yaJIbHBII KOHTPOJIb €€ MOoJIOKeHMsI. B ciydae orcyrcTBrs
KOHTAaKTa 3JIEKTPOJI-TIOJIOCKH TI0 BCEil ee MOBEPXHOCTHU
¢ TMO ocyumecTBIgI0T mogadyy BO3ayxXxa B OauioH
IIJIs oOecIieyeHNS TAKOTO KOHTAaKTa C peTUucTpalueil 3Ha-
YeHMS JaBJIeHUS B 0aJUTOHE (KOTOPOE CUYMTAIOT ONTHMAITb-
HBIM). B ciTydae IIJI0THOTO IIprIIeTaHus 3JIeKTPOI-TTOI0C-
k1 K TMO nonmauy Bo3ayxa B 0ayioH He TipoBogdT. [Tocie
JIOCTVKEHUS TUIOTHOTO MPUJIETaHUS DJIEKTPOIOB DJIEK-
TPOA-TIOJIOCKH K MO3TY OCYIIECTBIISIOT ITOIavy KOHTPOJIb-
HOT'O CUTHAaJjla ¢ perucTpanueil aMIUTUTYAbl OTBETHOTO
curnHana (A ). [lanee mpoBoasAT onepauuio noa Heipo-
GU3NOTOTUUYECKMM KOHTPOJIEM, B Mpoliecce KOTOpOit
10 Mepe 3amafeHs MO3ra MMOCTEITEHHO HaIyBaloT OaJIOH
¢ obecrnieyeHMeM IUIOTHOTO TIPUJIETAaHUST DIEKTPOIOB
YCTPOMCTBA K KOpe TOJIOBHOTO MO3Ta IpY KOHTPOJIE 3Ha-
YeHMST aMIUIUTYIBI OTBETHOTO CUTHaA (A) ¢ oOecIieueHI -
eM ycoBust A <A . Eciii B Tiporiecce BBITTOTHEHMS OTTe-
panyy HabJIIoAaIoT CYIIeCTBEHHOE CHIKEHNE aMTUIMTYIbI
curHana A mo cpaBHeHuto ¢ A (6osee yem Ha 15 %
OT 3HayeHus A ), NPOBOAAT BU3YalbHbId KOHTPOJb

HaJIM4Msl KOHTAKTa 3JIEKTPOI-TMOJIO0CKM TI0 BCell ee Imo-
BepxHocTu ¢ TMO, nipy BBISIBJIEHUM OTCYTCTBUS TAKOTO
KOHTAaKTa OCYIIECTBISAIOT MOJady BO3ayXa B OalIoH
C BO3MOXXHBIM TIpEBBIIIEHMEM BEeJIWMYMHBI JaBIeHUS
B OaJIJTOHE IJT9 eT0 (PUKCcAIUM OTHOCUTEILHO ONTHUMAaJIb-
HOTO JaBJIEeHUsI, HO He OoJiee yeM Ha 10 cM BOJI. CT.
I1pu 3TOM XapaKTepHBIM MPU3HAKOM YCTpaHEHUS JTOXK-
HOTO CHIDKCHMST aMIUTUTYIHI (B Pe3y/IbraTe HeIUIOTHOTO
MpWIETaHUSI SJIEKTPOA-ITOJIOCKU K KOPE MO3Ta) SIBJISICTCS
yBeJMUEHUE 3HAUEHMST aMIUJIUTYIbl IPU HArHETAaHUU BO3-
nyxa B 0ayioH. B cirydae BuISIBIeHUSTI AIMHAMUKHA, TIPU KO-
TOPOI TIPU YBEJIMYEHUY TaBJIEHNS B OaJIJIOHE YBEJIMYEHUS
aMIIJIMTYAbl CUTHaJIa He TPOUCXOAUT, JealoT BBIBOI
0 BO3MOXHOM HapylIEHUU LEJTOCTHOCTA KOPTUKOCIIM-
HaJIbBHOTO TpaKTa.

OnTuMaabHBIM JaBJIEHUEM B OAJIJIOHE SIBIISIETCS TaB-
JIEHUE, TIPU KOTOPOM TTOJTy4aioT MaKCUMAaJIbHYIO aMILIM -
TyIy CUTHaJIa, U3MEPEHHYIO TTPU CTUMYJISLIMUA KOPHI TO-
JIOBHOTO MO3Ta B TIpoliecce KOHTPOJISI TMOJIOXKEHUS
3JIEKTpOAA Mepel BHIITOJJHEHUEM OCHOBHOIO 3Tara ore-
pauuu. [IpoBeneHHbBIe MCCeNOBaHUS TTOKa3ajlu, 4TO
B OOJIBIIMHCTBE CJIydaeB IPU pa3ayBaHUM OalJIOHA TTOCTe
YCTaHOBKHM 0aJIJIOH-3JIEKTpOJIa B CyOAypajJbHOM IpPO-
CTpaHCTBe 10 maBieHus 17—23 cM Box. CT. obecrieumn-
BaeTCsd MaKCUMAaJIbHBIA KOHTAKT 3JEeKTPOJOB C KOpOit
TOJIOBHOT'O MO3Ta [0 Mepe 3allafeHus MO3Tra, 4YTO O3B0~
JISeT BOCCTAHOBUTH IMOKA3aTeIW aMILJIUTYIbl OTBETa
110 YpoBHS 6a3oBoro nokasatenss MBIT — «makcnmans-
HOWM» aMIUTUTY/Ibl CUTHaNa (A ) — 6€3 prucKa KOMIpec-
CUOHHOTO HapyIIeHUsT KPOBOCHAOXEHUS B 00JIACTU KOH-
TaKTa 3JICKTPOIOB C KOPOIt TOJIOBHOTO Mo3ra (puc. 2—5).
Takum obpa3om, TI0 Mepe 3alafeHus Mo3ra B TIpoliecce
XUPYPTUYECKOTO BMEIIATEILCTBA ITOCTETIEHHO HAOyBalOT
0aJJIoOH, MOAIepXKMBas IMTOCTOSHHOE ONTUMAJIbHOE TaB-
JIeHVe ¢ obecIieyeHrEeM TUIOTHOTO MPUJIETaHUS SJIEKTPOIOB
YCTPOMCTBA K KOpe TOJIOBHOTO Mo3ra. [1pu BEITTOTHEHN T
OCHOBHOTO 3Tama oIlepalluid BO3MOXHO yBeJIMUEHUE
JIlaBJIEHUS B OaJlJloHEe IO CPAaBHEHUIO C TaBJIEHUEM, Xa-
pPaKTEepPHBIM IS KOHTPOJUPYEMON MaKCUMalbHOM
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Puc. 2. Humpaonepayuonnsvie pomoepaghuu ycmarnogku ycmpoicmea u npoyecca MOHUMOPUPOSAHUsL NOCAe 6CKPbIMUsL MEePOoil M032060l 000N0YKU:
a — npouyecc ycmaroeKu 31eKmpoo0a-noaocku ¢ OUHAMUYECKUM OANI0HOM 6 CYO0YPaNbHOe RPOCMPAHCME0 HO WNAMeNto; 6 — MOMOPHbIE GbI36AHHbIE NOMEH -
yuanet (MBIT) om m. abductor policis brevis na moHumope Heiipoghuzuonoeu4ecKkoil yCmaHo8Ku nocie YCMaHo8KU 31eKmpooa-noaocKu ¢ OUHAMUHECKUM
bannonom: 8 — kpueas, ompascarouas 6azoeyto aunuto MBII; 9 — kpueas, ompaxcarowas mekyujee 3navenue MBIT

Fig. 2. Intraoperative photos of device installation and monitoring process after dissection of the dura mater: a — installation of the strip electrode with
a dynamic balloon into the subdural space using a spatula; 6 — motor evoked potentials (MEP) from m. abductor policis brevis on the monitor of the
neurophysiological system after installation of the strip electrode with a dynamic balloon; 8 — curve reflecting baseline MEP value; 9 — curve reflecting current
MEP value

Puc. 3. Humpaonepayuonnvie homoepaguu ycmpoiicmea u npoyecca MOHUMOPUPOBAHUsl 8 MOMEHM U NOCAe GHYMPEHHell 0eKOMNPeccul Mo32a: a — npoyecc
6HYmpeHHell 0eKoMIpeccuu Mo32a — NYHKYUOHHOe OPEHUPOBAHUE HYMPUMO320801 KUCMbL. DAeKmPo0-noa0cKa ¢ OUHAMUHECKUM OAAI0HOM YCMAHOBAEHA
6 06Aacmb npeyeHmpanbHol U36UAUHbL, O — 3anadeHue mo3ea nocie yoaienus onyxoau u opeHuposanusi kucmol. Paccmosinue medxcdy kopoii 201081020
MO32a U meepooli M032080ii 000404K0l 0K00 1,5 cm. Daekmpod-nosocka ¢ OuHamuveckum 6ai10HOM 8 COYMOM COCMOSHUU; 8 — MOMOPHbIE 8bl36AHHbBLE
nomenyuanvt (MBII), noayuennsie om m. abductor policis brevis na monumope Hetipoghuzuonoeuueckoii ycmarosku. Ommeuaemcs 10HCHONOAOHCUMENbHOE
cHuxcerue amnaumydst MBII (9) é pe3yabmame Heniomno2o npuae2anus 31eKkmpooa-noiocku ¢ OUHAMUMeCKUM OAAN0HOM K KOpe 20108H020 M0O32a NO CPAG-
Henuro ¢ 6a3o060ii aunuell (8); ¢ — usmepenue daeaeHus 6 6ainone manomempom. banrion 6 coymom cocmosuuu, dagrenue 6 maromempe 0 cm 600. cm.
1 — anexmpoo-nonocka; 3 — banion; 4 — kamemep; 5 — yempoicmeo 045 HacHeMAHUs 6030yXa ¢ MAHOMempOM,; 6 — KOCMHbIL Oegpekm; 7 — Kopa 20106H020 M032a

Fig. 3. Intraoperative photos of the device and monitoring process at the moment of internal brain decompression and after it: a — process of internal brain
decompression — puncture draining of the intracerebral cyst. The strip electrode with a dynamic balloon is installed near the precentral gyrus; 6 — brain
retraction after tumor resection and cyst draining. The distance between cerebral cortex and dura mater is about 1.5 cm. The strip electrode with a dynamic
balloon in the deflated state; ¢ — motor evoked potentials (M EP) from m. abductor policis brevis on the monitor of the neurophysiological system. False positive
MEP amplitude decrease is observed (9) due to a gap between the strip electrode with a dynamic balloon and the cerebral cortex compared to the baseline (8);
2 — measurement of pressure in the balloon using a manometer. Inflated balloon, pressure in the manometer 0 cm H20. 1 — strip electrode; 3 — balloon;
4 — catheter; 5 — blower device with a manometer; 6 — bone defect; 7 — cerebral cortex

aMIUJINTYIBl OTBETHOTO CUTHala, HO He Oojiee deM
Ha 10 cMm Boxm. cT. PazgyBanme GajjoHa MPOMCXOIUT
10 €T0 MPOIOJIBHOM OCH, 3a CYET Yero YBeJIMIMBACTCS
IUToIanb ero KoHtakTa ¢ TMO 1 KOopoii TOJJOBHOTO MO3-
ra (cMm. puc. 5, a, 6). [Tockonbky 0a/IOH BBITTIOJTHEH
W3 2JIACTUYHOTO MaTepuaja, Ipu HaaZyBaHNUU OH IOBTO-
psieT Bce HEPOBHOCTH BHYTPEHHEM IMMOBEPXHOCTU KOCTHU
yepemna (CM. puc. 5, 8).

JlvHamMuuyeckoe noaaep>xaHue CTabUIbHOTO NaBIeHUS
B OaJlJIoHE MO3BOJISIET U30€XaTh CMEILEHUS 2JEKTpoaa
C MOTOPHO¥ KOPbI Y MOJYYE€HHUS JJOXKHBIX PE3YJBTATOB MO-
HUTOPUPOBAHUSI.

ITocne okoHYaHUSI OCHOBHOTO 3Talla orepaluuu 3Ba-
KYUPYIOT BO3[lyX U3 0a/sIoHa U YCTPOMCTBO YAAISIIOT.

ITpuBOoAMM KIMHUYECKOE HAOMIOAEHWE, JEMOHCTPHY-
pymoliee MpuMeHEHNE OIMMCAaHHON METOINKA.
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Puc. 4. Humpaonepayuonnsie gpomoepaghuu ycmpoiicmea nocae pasoysanus 6aA10HA U NPOUecca MOHUMOPUPOBAHUS: A — NeKmPo0 ¢ OUHAMUHECKUM
6a10HOM 8 PA30yMOM COCMOSHUU, O — uzmepeHue 0agaeHUs MaHoMempom 6 bantore. baiiown é pazdymom cocmosHuu, dasrenue 6 manomempe 20 cm 600. cm.;
6 — ygenuueHue amMnaumyobl Omeemos ¢ Hoeu U PYyKu Ha MOHUMOpe Helipopu3U0A02UHecKoll YCMaHo8KU nocie pasdyearus basrona. Kpusas 9, ompaca-
owas mexyujue 3HaueHus MOMOPHBIX 8bI36AHHBIX NOMEHYUAN08, U KPUBAs 8, OMPAaXCawas ux usHa4avHole 3Havenus, coenaoarom. 1 — anekmpod-no-
A0cka; 3 — 6annoH; 4 — kamemep; 5 — ycmpoiicmeo 043 HaeHemanus 6030yXa ¢ MAHOMEMPOM, 7 — KOPaA 20108H020 M032a

Fig. 4. Intraoperative photos of the device after balloon inflation and monitoring process: a — strip electrode with a dynamic balloon in the inflated state; 6 —
measurement of pressure in the balloon using a manometer. Inflated balloon, pressure in the manometer 20 cmH 0, 6 — increased response amplitude from
an arm and a leg on the monitor of the neurophysiological system after balloon inflation. Curve 9 reflecting current values of the motor evoked potentials and
curve § reflecting their baseline values are the same. 1 — strip electrode; 3 — balloon; 4 — catheter; 5 — blower device with a manometer; 7 — cerebral cortex

b

Puc. 5. Cxema unmpaonepayuonHo2o MOHUMOPUPOBAHUS C NOMOWLIO 2AEKMPO0a ¢ OUHAMUHECKUM OANN0HOM: a — OAAN0H 6 paboueM cOCMOsHUU Nocae
NOAYHEHUS <MAKCUMAALHOU» aMIAUNYObl omeema ((ppoHmanvHulii cpes); 6 — 6a10H 8 pabouem cOCMOAHUU NOCAE OOCIMUINICEHUSI ONMUMAALHO0 0A6ACHUSL
u Quxcayuu ycmpoiicmea (pponmanvhulii cpe3); 6 — 8 padouem coCmosHUY 0AAI0H OeMOHCMPUPYem CHOCOOHOCMb 3aN0AHAMb NPOCMPAHCIMEO COAACHO
HePOGHOCMAM GHYMPEHHel KOPMUKAAbHoU niacmunky Kocmu. Paccmosinue A nokasvieaem naouadv conpukocHogenus 6aii0Ha ¢ meepooll Mo32080il
obon0uKol; paccmosnue b nokasvieaem naowade conpukocHogenus 6aiiona ¢ e0108HbiM moseom. Ilo cpasnenuro ¢ puc. a Ha puc. 6 paccmosinus A u b
b041bUe, COOMBEMCMBEHHO, NAMHO KOHMAKMa U puKcayus ycmpoicmea eviuie

Fig. 5. Diagram of intraoperative monitoring using the electrode with a dynamic balloon: a — balloon in the working state after receiving “maximal” response
amplitude (frontal section); 6 — balloon in the working state after optimal pressure and device fixation were achieved (frontal section); ¢ — in the working state
the balloon demonstrates its ability to fill the space following the irregularities of the internal cortical plate of the bone. Distance A shows the area of ballon
contact with the dura mater; distance b shows the area of ballon contact with the brain. Compared to Fig. a, on Fig. 6 the distances A and b are larger, therefore
contact patch is larger and fixation of the device is better

KIIMHUYECKOE HABJITOJIEHUE

Hlauyuenmxka P., 62 nem, nocmynuna 6 Heilpoxupypeu-
ueckoe omadenenue ¢ KAPMUHOU 00UeM032080il CUMNMOMA-
muKku, 3nuU300amu nodsemo8 apmepuarbHo2o 0agieHus
0o 180 mm pm. cm. Ilo dannbim KomnweromepHoi momozpagiu-
yeckoll aHeuozpaguu Ovina eovlsereHa anespusma bugypra-
yuu neeoii cpednell mo3eosoll apmepuu (puc. 6). Ilayuenmxa
nodeomoenena no cMaHoapmuoi memoouke K onepayuy —
MUKpOXUpypeuteckoe KAUnUposanue anespuamoi ¢ Heilpoghu-
3uU0n02U4ecKUM MOHUMOpUuHeoM. Bo epems onepayuu 3ana-
JeHue M032a 0MMe4anocs 3a ciem OpeHupo8anus AUK8opa
nocae eckpoimus 6asanvHoix yucmepH. Ilpoeedennoe moHu-
mopuposanue MBII ¢ kopv: npu nomowu 3as641emo2o

ycmpoiicmea 06ecne4uno HadexcHyr gukcayuro srekmpooa,
Ymo no3604UA0 0OCMUHL YCMOUHUE020 Helipoghuzuonoeute-
CK020 CUCHAAQ HA NPOMANCEHUU OCHOBHO20 IMANA ONepayuul
U uzbexcams A0JCHO20 U3MEHeHUs amnaumyost. Hckarouenue
danHo20 heHOoMeHa nomoeno npu duggepenyuarsvHoil duae-
HOCMUKe UCIUHHO20 CHUICCHUSL AMIAUMYObL CUCHAAA 30 CYem
nepexcamus Kauncom nepghopupyroueii apmepuu (puc. 7, a),
YUMo NOGAUSNAO HA XUPYPEUHECKYI0 MAKMUKY — KAUNC 0bin
nepeycmanoeaeH nocie 0c8000X4COeHUsL (PYYHKYUOHANLHO 8aiC-
Hoil apmepuu (puc. 7, 6, 8). B nocaeonepayuonrom nepuode
YXyOuieHus: 8 He8poA02UMECKOM Cmamyce He OmMe4anocy,
cuna 8 KoHeuHocmsax ovina cummempuyna (puc. 8, a). Ilpu
KOHMPOAbHOM UCCAe008aHUU (KOMNBIOMEPHOU momozpaguu



Puc. 6. Myavmucnupanshas KomnvlomepHas momopagmueckas aHeuoepa-
dus do onepayuu. KpacHoii cmpeakoil ykazana aneepusma ougyypkayuu
cpeoHeti M0320601 apmepuu c1eéa

Fig. 6. Multispiral computed tomography-angiography prior to surgery. Red
arrow shows an aneurysm of the middle cerebral artery bifurcation

20/108H020 M032a) UEMUMECKUX OCAONCHEHUI He Gbli6AeHO
(puc. 8, 6, 8).

PE3VJIBIATBI 1 OBCYKIEHUWE

B HacTosi1Iee BpeMst N3BECTHBI HECKOJIBKO CIOCOO0B
SJIEKTPUYECKON CTUMYJSIIUU KOPBHI TOJIOBHOTO MO3Ta
s nonydyeHust MBII: TpaHckpaHWaibHas 3JI€KTPOCTH-
myssiuust (TOC-MBIT), Korna uMmImysnbC MOAAIOT Yyepe3
KOCTH 4Yepera OT 3JIEKTPOJIOB, PACIIONOXEHHBIX Ha T0-
BEPXHOCTHU CKaJIbIIa; TIPSIMasi CTUMYJISILIMST KOPBI TOJIOB-
Horo mo3ra — [ICK-MBII, KoTopyio MOXHO OCYyIIIeCTB-
JISITh MOHO- UM OumnossipHbiM 30HOOM (30HA-TTICK),
a Takke ¢ momorsio cTpun-ITCK — aekTpona-ImoaocKn,
WJTU CTPUTI-2JIEKTPO/A, YIOKEHHOTO BIOJIb MPELIEHTPATb-
HOU U3BWIUHHEI [1].

Meton I[TCK-MBII sBnsiercs 6onee nHGOPMATUBHBIM
o cpaBHeHUIO ¢ TDC-MBIT 1 cunTaeTcst «30JI0TbIM CTaH-
JTAPTOM», TIOCKOJTbKY CTUMYJISILIUIO KOPBI TOJIOBHOTO MO3Ta
OCYUIIECTBIISIIOT TIOJl BU3YaTbHBIM KOHTPOJIEM U BEPOSIT-
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HOCTh IMTOOOYHON CTUMYJISIIIMH TIYOMHHBIX TTPOBOISIIINX
cTpykTyp orcyrcTByeT [2]. Mcnonb3oBanue [TCK-MBII
B MomuduKaun crpun-I1CK MakcuMaibHO yIoOHO IS
IUTUTETLHOTO MHTPAOIIEPAIIMOHHOTO MOHUTOPUPOBAHMUS
KOPTUKOCITMHAJIBHOTO U KOPTUKOOYJIBOAPHOTO TPAKTOB,
TIOCKOJIBKY HE TpeOyeT MepeKTI0YeHIST BHUMAaHMS XHPypra
Ha 3JIEKTPOCTUMYJISIIIVIO 30HIOB, KaK IIPY UCITOJIb30BAHUT
30HA-ITCK. ITpu ucnomszoBannu TOC-MBII BeicoKast
cWja CTUMYJa BBI3BIBAaeT KJIOHUUYECKHE COKpaIleHUS
MBI CKAJIbITa, IIPUBOAS K PE3KMM IBIDKCHUSIM OTlepa-
IIMOHHOTO TOJIS.

HHTeprperannio pe3yabraToB IIPOBOISIT Ha OCHOBA-
HUM aHajlu3a IMHAMUKMU U3MeHeHUs aMrutyasl MBI
OTHOCHUTEJIbHO 3HAYCHUI, IMOJTyICHHBIX B HAYaJIe orepa-
nuu. [1pu HenpepsiBHOM TTpoBeaeHNH cTpuIl-IICK cHu-
xkeHue amrumutyasl MBI Ha 50 % u 6osiee OTHOCUTEILHO
0a30BBIX TTOKa3aTesIell CBUIACTEIFCTBYET O HaYalle pa3BU-
TUS WIIEMUW HEWPOHOB IMPELICHTPATbHON M3BUJIMHBI
¥ TpeOyeT HeMeIJICHHOTO M3MEHEHMSI X0Ia OTIePaTUBHOTO
BMEIIAaTeIbCTBA WIIA ITPUMEHEHMST MHTCHCUBHOTO MEIKa-
MEHTO3HOTO Bo3neiicTBus [3]. OmHaKO K CHIDKEHHUIO aM-
TUTUTYIBl MOTYT IIPUBECTH TAaKXKe U APYyTrue MOOOYHBIE
(akTOpHL.

Kaxk oTMeueHo BhbIIIIE, OMHUM M3 HEJOCTATKOB MeTOa
crpurt-I1CK, Biustiomnm Ha Boctipon3BoguMocts MBIT
MIpU UINTEIbHOM MOHTHMPOBAHWU MU, COOTBETCTBEHHO,
Ha CHIDXECHHE TOCTOBEPHOCTH €TI0 Pe3yJIBTaTOB, SIBJISICTCS
HapylIeH!e TUIOTHOTO IIPWIETaHUS BJICKTPOIOB K KOpe
TOJIOBHOTO MO3Ta M, KaK CJICICTBUE, MUTPALINS 3JICKTPO-
IIOB B IIPOIleCCe XUPYPTUIECKOTO BMEIIATEIbLCTBA. DTO
TIPOVICXOINT B pe3yJIbTaTe 3almaaecHIsI MO3Ta BO BpeMsI OIle-
paumu (“brain shift”), KoTopoe IMPUBOANT K YBETMUECHUIO
paccTOSHHUS MeXOy KOpoil rojioBHOTO Mo3ra u TMO,
a TakoKe TP MEXaHMIECKOM CMEIIIEHHH 3JICKTpoIa BO Bpe-
MSI MAaHUMYJISIINM B ONlepallMOHHON paHe. Bememcrue
YMEHBIIIEHUS TIOTHOCTH KOHTaKTa MEXAY 3JIEKTPOIOM
W KOPOM TOJOBHOTO MO3Ta, a TaKXe er0o MUTpalnu

T

Puc. 7. Uumpaonepayuonnvie pomoeagpuu Kaunuposanus aneapusmbl: @ — pegu3us cocydos nocie nepeoeo HAA0ICeHUs KAUNCO8 Ha aneapusmy. KpacHoil
cmpenkoii 0003Ha4eHa KOMIPUMUPOBAHHAS KAUNCOM Nepiopupyiowas apmepusi; 6, 8 — nocae peno3uyuu KAunca. 3eaeHoil cmpeakoil 0603Havena c6o0600Has

nepgopupyroujas apmepus, 6xe KAunca

Fig. 7. Intraoperative photos of aneurysm clipping: a — revision of the vessels after first installation of clips on the aneurysm. Red arrow shows the perforating
artery compromised by the clip; 6, ¢ — after clip reposition. Green arrow shows the free perforating artery outside of the clip
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Puc. 8. Ilocaeonepayuonneiii nepuoo: a — gpomoepaghus nayuenmxu Ha 3-u cymu nocae onepauuu; 6, 8 — KOMNbIOMEPHAs. MOMO2PAPUS 20108HO20 MO32a

Ha I-e CYmMKuU nocae onepauuu

Fig. 8. Postoperative period: a — patient’s photo on day 3 after surgery; 6, 6 — computed tomography of the brain on day 1 after surgery

MPOUCXOJUT YMEHBILICHUE KOJIUYECTBA 3JI€KTPOIHEPTUH,
BO30YyXJalllleii MOTOHEMPOHBI ABUTaTEJIbHON KOpBHI,
U CHUXXKEHUE UHTEHCUBHOCTU HEPBHBIX UMITYJIBCOB, HUAC-
XOASIIMX IO KOPTUKOCHUHAIBHOMY TPAKTY, UTO TPUBOAUT
K MOJIyYEHUIO JIOXKHBIX PE3yJIbTaTOB, CBSI3aHHBIX C Maje-
HueM amiuiutyabl MBII. ®deHoMeH 3amageHus] MO3ra
BO BpPeMSI OMepaliuy BCTPEYAETCS PU yAAIEHUN OOIbIINX
BHYTPUMO3TOBBIX OITYXOJIEH, a TAKXKE BO BPEMSI COCYIUC-
TBIX OMEepaluii MO MOBOAY KIIMITMPOBAHUS aHEBPU3M B pe-
3yJIbTaTe€ OMOPOXHEHUSI KPYIMHBIX JIUKBOPHBIX LIMCTEPH.
PaznyBanue GaioHa B TAKOM CUTYalIUU MTOCIIE BBITIOJTHEH-
HOW BHYTPEHHEU NEKOMIPECCUU MO3Tra HE MPUBOAUT
K YBEJIMYEHUIO BHYTPUUYEPETTHOTO AABJICHUS BBILLIE UCXOI-
HOTO YPOBHS, TaK KakK 0ajjioH B pabO4yeM COCTOSTHUU
HE TIPUBOIUT K 3HAUMMOMY Macc-3(D(DeKTy B CBSI3U C UC-
MOJb30BAHUEM MAHOMETPUYECKOTO KOHTPOJIS.

M3 ypoBHS TEXHUKHU U3BECTHBI PA3JIMYHbBIE CITOCOOBI
(bukcanmu 31eKTPOAOB B SNMUAYPATHHBIX IPOCTPAHCTBRAX,
KOTOPBIE MOXXHO ITOAPa3IeINTh Ha 6e30aTOHHBIC (PUKCH-
pYIOLIME CUCTEMBI U CUCTEMBI C OATUIOHOM.

K 0cobeHHOCTSIM peaCcTaBIeHHOTO YyCTPOMCTBA, B OT-
JINYKE OT AaHAJIOTOB, OTHOCUTCS O0ECIIEYEHUE BO3ZMOXKHO-
CTU TUIOTHOTO TIPUJIETAaHUSI BCEH paboueil MOBEpXHOCTHU
3JIEKTPOJA K MOBEPXHOCTU KOPBI TOJIOBHOTO Mo3ra. B 3a-
SIBJIIEMOM U300pPETEHUH 3TO TOCTUTAETCS 3a CUET UCHOJIb-
30BaHUs TMOKOM 2JIEKTPOI-TIOJIOCKH, COepKallei He Me-
Hee 4 TOUEYHBIX DJIEKTPONIOB, 3aKPETUIEHHBIX Ha TUOKOI
MOJUIOXKE, KOTOpAask MPU pa3MELIeHUU Ha MOBEPXHOCTHU
KOPBI TOJIOBHOTO MO3Ta MOBTOPSIET pesibed ee TOBePXHO-
ctu. Kpome Toro, nucnonb3oBaHUe HECKOJIBKHAX TOYEYHBIX

3JIEKTPOJIOB OOECMEUNBAET OeCIIepeOOHYI0 MOJauy CUT-
Hazna. B cinyyae, eciiy onvH 13 3J1eKTpoA0B He OyaeT odec-
MeYnBaTh TPEOYyEeMblii KOHTAKT C TMOBEPXHOCTHIO KO-
PBI TOJIOBHOTO MO3Ta, YCTOMYMBBIN CUTHAT MOXET OBITh
o0ecreyeH OcCTaBIIMMHUCS JeKTpoaaMu. Kpome Toro,
B YCTPOWCTBE OTCYTCTBYET XECTKUIN KapKac, KOTOPBIA CO-
3[IaeT paBHOMEPHOE NABJIEHKE TI0 IJTMHE JIEKTPOAA U, Kak
CJIeICTBYE, PABHOMEPHOE pacIipefiesieHe MepeaaTouHoOro
JABJICHUSI OT 3JIEKTPO/Ia Ha KOPY TOJIOBHOTO MO3Ta, YTO Tpe-
JOTBpAIAeT KOMITPECCMOHHOE HapyIlleHe KpOBOCHa0OXe-
HUS TaHHOU 30HHI (LIeHTpaspHOI). [1o HaleMy OITBITY,
pasmyBaHUe Oa/TIOHA 10 ONTUMATLHOTO NABJICHMS HE TIPU-
BOAWT K 3HAYMMOMY JIOKAJIbBHOMY CHIDKEHUIO epdy3un
(hYHKIIMOHAIBHOI KOPBI B TAHHOI 00JIaCTH (MHTpaoriepa-
IIMOHHO CHUXEHUE aMIUIUTY/Ibl OTBETOB HE OTMEUAETCS).

B n3o0pereHnn MOTYyT ObITh UCMOJIb30BaHbI U3BECT-
HbIE U3 YPOBHS TEXHUKU DJIEKTPO/I-TIOJIOCKU JIJISI CTPUTI-
ICK, conep:xatue pa3Hoe KOTUIECTBO MEKTPOHOB [4],
KOTOPBIE MOTYT OBITH BBITIOJTHEHBI U3 PA3IMYHBIX METaJI-
JIOB WIX UX CIUIAaBOB, B TOM YKCJIE U3 30JI0TA [5], ¢ pa3nuy-
HBIM 3JIACTUYHBIM MTOKPBITUEM U3 OMOCOBMECTUMBIX TTO-
JMepoB [6—8].

SAKJTFOYEHUE

Takum 06pazoM, IPEACTABIEHHOE YCTPOMUCTBO MO3BOJISI-
€T YMEHBIIIUTh PUCKU MOBPEXKICHMST KOPTUKOCTIMHATIBHOTO
U KOPTUKO-OYJIBOApHOTO TPAKTOB MPU ONEPATUBHBIX BME-
IIATEILCTBAX HA TOJIOBHOM MO3Te, YTO MOBBIIIAET Oe301mac-
HOCTb HEPOXUPYPTUUECKOTO BMEIIATEIbCTBA Y CHIKAET
PUCKU HEBPOJIOTUYECKUX OCIOKHEHUM.
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TpaBMa CNMHHOTO MO3ra ABAAETCA TAXENbIM NMOBPEXAEHUEM CTPYKTYPbI LEHTPANbHON HEPBHOWM CUCTEMbI, MPUBOAALLUM
K rny6oKoii U CTOMKOW MHBANMAKU3aLUMM GONbIWMHCTBA NOCTPaAaBLWMX. JleueHne n peabunutaums Takux NauueHToB CBs-
3aHbl € 60NbWMMK 3aTpaTaMu rocyaapcTea. Ewe 6dnbmyro (DMHAHCOBYIO HAarpy3Ky CO3AaeT MHBANWAM3AUMNA NALUEHTOB:
yTpata paboTocnoco6HOCTH, 3aTpaThl Ha BbINAATY NOCOBUN, exxeroaHyto peabunutauuio u fp. PaspabarsiBaemblie B HAacTo-
sillee BpeEMS METOAbI pereHepaTuBHO Tepanum ABAAIOTCA MHOTO00EWaloWMMK C KIMHUYECKON TOUKK 3peHus. Tem He me-
Hee 3 deKTUBHOE NeyeHre TpaBMbl CTIMHHOTO MO3ra M BOCCTAHOB/IEHME XOTA Obl YacTUYHO paboTocnoco6HOCTH NocTpa-
[aBWUX U ¢ DMHAHCOBOI TOYKM 3PEHUSA LOMKHBI UMETb NMONOXUTENbHbIE pe3ynbTathl. B 2018 r. Mbl 3aBepwunan nepsyto
YacTb KNMHUYECKOrO UCCNeA0BaHUSA, NOATBEPAMBLIErO 6€30MaCHOCTb U BbICOKYIO 3 (EKTUBHOCTb CUCTEMHOTO NPUMEHe-
HUA KNETOK NYNOBUHHO-M/IALEHTAPHON KPOBW NpU TPaBMe CMUHHOTO MO3Ta TAXENON CTENeHN B ocTpoM nepuoge. Mo nto-
ram WCCNefloBaHNUA Mbl PaccuuTany NoTeHLManbHy GUHAHCOBYIO BLIFOAY roCyAapcTBa OT pa3paboTKu HOBbIX METOAOB
pereHepaTvBHO Tepanuu Npu TpaBMax CMMHHOTO Mo3ra. B faHHOM cTaTbe Mbl NpeAcTaBasemM GUHAHCOBO-3KOHOMUYECKOE
060CcHOBaHMe L1eNecoobpa3HOCTU TaKUX UCCNEeA0BAHUI B COBPEMEHHBIX YCNOBUSAX.
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Trauma of the spinal cord is a severe injury of the structure of the central nervous system leading to deep and enduring
disability in most patients. Treatment and rehabilitation of such patients are associated with high costs to the state.
Disability imposes even greater financial burden: loss of ability to work, expenses for financial assistance, yearly reha-
bilitation, etc. Currently, methods of regenerative medicine are being actively developed and they are promising from
the clinical point of view. However, effective treatment of spinal cord injury and recovery of even partial ability to work
in patients should also have positive results from the financial standpoint. In 2018, we have completed the first part
of a clinical trial confirming safety and high effectiveness of systemic use of umbilical-placental blood in the acute
period of spinal cord injury. Based on the trial results, we have calculated potential financial benefit for the state from
development of new methods of regenerative therapy for treatment of spinal cord injuries. In this article, we present
financial and economic rationale for using such trials in current conditions.

Keywords: spinal cord injury, disablement, disability, rehabilitation, cell therapy, high technology healthcare, financial
and economic rationale, effectiveness
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BBEJIEHUWE

B mocnenHmne mecATmieTHsS OTMEJaeTCsT 3HAYNTEThb-
HBII POCT YHCJIA MMOCTPAdaBIINX C YePEITHO-MO3TOBOMU
W TI03BOHOYHO-CIUHAJIBHON TpaBMaMH, B TOM YHCIIC
OCJIOXKHEHHBIMHU. BoJTbIITOe 91CII0 OCTI0XXHEHWIA, COITYTCT-
BYIOIIMX ITOBPEXICHUIO TOJIOBHOTO M CITMHHOTIO MO3Ta,
cepbe3Hble (DYHKIIMOHABHBIC HAPYIICHUS, TIPUBOISIIINC
K CTOMKOI1 moTepe TPyIOCIIOCOOHOCTH, HEBO3MOXKHOCTHU
ITOJTYJaTh TOXOM, 3aBUCUMOCTH OT BHEIITHEI TTOMOIIH, CO-
LIMAJIBHOM 1 TICUXOJIOTUIECKOM Ae3aganTaliii ITOCTpaaaB-
11X, SIBJISTFOTCSI CAMBIM TSDKEJIBIM OpeMEeHEM IS OOIIIECTRA.
CorracHO CTaTUCTUYECKNM TaHHBIM, YePETTHO-MO3TOBYIO
tpaBmy (UMT) exxeromHo mosydaroT 6osee 10 MITH 9elro-
BeK. MeTaaHaIU3 OTYETOB 13 23 eBPONEHCKNX CTpaH 10~
Kasajl, 9TO B CpeIHEM YacTOTa TOCTIUTAIM3AIINY 110 T10-
Boxy UYMT cocrapmsier 235 ciygaeB Ha 100 TBIC. 4eT0BEK
[1]. A3 Bcex BUOOB TpaBM MOBPEXAESHUSI TOJJOBHOTO MO3-
ra ¢ HaubOJbIICH BEPOSITHOCTHIO TIPUBOMAT K CMEPTHU
WA UHBAIUIHOCTU [1], 1 3Ta mpobema He TepsieT akTy-
albHOCTH C TeYCHHMEM BpeMeHHU. MeTaaHaiau3 obcep-
BAlIMOHHBIX MCCJICHOBaHWI, BKIIOUMBIINI TaHHBIC T10
OILICHKE MCXOIOB C MCHOJIb30BaHUEM IIIKAJIBI MCXOIOB
[1asro, He MPOIEMOHCTPUPOBAT HA OTYSTIIMBOTO CHIDKE-
HUS CMEPTHOCTH, HA YMEHBIIICHUS YaCTOTHI HEOJIarOIpH-
SITHBIX MICXOIIOB C TedeHneM BpeMeHH [2]. ITo pe3ynbra-
TaM KPYITHBIX MCCJICIOBAHUI, JICTATbHOCTD ITPH TSKEIJION
YMT pocruraer 30—50 %, nosst HeGIArOMPUSATHBIX KC-
XOIIOB, MOAPAa3yMEBAIOIINX TSIKEIYI0 MHBATUIU3AIINIO,
cocrasiser He meHee 50—60 % [3]. OTnaneHHBbIe MOCea-
crBust YMT, Takme Kak ImocTTpaBMaTHIeCKast SITMICTICHS,
SHIOKPUHHASA TUCHYHKIINSA, KOTHUTUBHBIC W ITOBEICH-
YeCKHMe PacCTpPOicTBa, TaKXKe BHOCSAT 3HAUMTEIbLHBIN
BKJIaZl B yBeJIMUYCHNE 3a00JIeBAEMOCTH M TOCIIUTAIBHOM
JIETaJIbHOCTH [4, 5] M ycyryoasioT ColMaibHbIe TTOCE -
crBust UMT.

B cTpykrype o0miero TpaBMarm3Ma ITO3BOHOYHO-
cnuaHOMO3roBas TpaBma (IICMT) cocrasiser ot 0,7
10 6—8 %, cpeau ckeleTHOM TpaBMbl — 6,3—20,3 % [1, 6].
B Poccum B kpymmHBIX roponax (Mocksa, Cankr-Iletep-

oypr, Kazanb, Huxxnuit Hosropoa, Mpkytck) yactora
BcTpeyaemoct IICMT cocrasnsier 0,58—0,6 ciydass Ha
10 Teic. Hacenenus. B CIIIA yacToTra MOBpeXXAeHUI TTO-
3BOHOYHMKA U CIMHHOTO Mo3ra coctasiseT 0,2—0,5 ciy-
yasg Ha 10 TeIC. HacemeHUs. ExxeromHo KOJMYECTBO TO-
crpagaBmmx ¢ [ICMT B Poccun yBenmmumBaeTcst Ha 8 ThIC.
yenoBek. Haubosee yacto (Gosee uem B 80 % ciyyaesn)
ITCMT BcTpeuaeTcs y toneit B Bo3pacte ot 17 mo 45 net.
B BospactHoit rpynmnie 15—19 ner yactora [ICMT coctas-
asiet 0,67 ciaydas Ha 10 TeIC. HacejeHUsI, B BO3pacTe
1o 29 ymetr — cooTBeTcTBeHHO 1,9 cimyvas [7]. MaBanum-
HOCTB B pe3y/IbTaTe MOBPEKICHUI TTO3BOHOYHUKA W CITHH-
HOTO MO3Ta, M0 JTAaHHBIM Pa3IMIHbIX NCCIICAOBAHMI, T10-
ay4aioT oT 57,5 1o 96 % nocrpagasiuux. Cpeay Bcex JIUIL
C MHBAJIMIHOCTHIO IMalMeHThl ¢ rocienctsuamMu [ICMT
cocraBisiioT 0,7 %, B 2006 1. B Poccuu 4mciio MHBaaIUAa0B
c nocaencreugamu [ICMT Obuto 6ostee 250 ThIC.

B Hacrosimee Bpemst 3(h(eKTUBHBIX ITaTOTCHETHUYEC-
CKHX METOIOB JICUCHUS TPaBMBI CITMHHOTO Mo3ra (TCM)
HE CyIIecTBYeT. TeM He MeHee MHOTHE HallpaBICHMS HC-
CJICIIOBAHUIA CBSI3aHBI C pa3padOTKOI MOIOOHBIX METOIOB
nmeyennst. OmMHUM 13 HanOoJiee MepCIeKTUBHBIX HAaIIpaB-
JICHUI SIBJISIETCS peTeHepaTUBHASI MEIUIIMHA, M B YaCTHOCTU
knetouHas Teparmust TCM. Iocie yenenrHOro poBeAe HUAS
cepuM NOKJIMHUYECKMX McciienoBanuit B 2015—2018 rr.
Ha 6a3e KnuHuku HeotnoxHoi Heipoxupypruu HUN
ckopoii momony uM. H.B. CkimndocoBckoro 6nu1a mpo-
BeleHa 1-g 9acTh KIIMHUYECKOTO MCCIIeIOBAHMS, TTOCBSI-
IIEHHOTO CUCTEeMHOMY IIPUMEHEHUIO MOHOHYKJICAPHBIX
KJICTOK ITyITOBUHHO-TIJIAlLICHTAPHOM KPOBU YeJIOBEKA TIPU
KOHTY3MOHHOU TCM TsKenoit CTeIeH B OCTPOM TTepH-
ome ¢ yyactrueM 20 manmeHTOB. [ToMUMO KITMHUYECKOM
paboTHI, B paMKaxX MCCJICIOBAHUS COBMECTHO CO CITeIIH-
aJrcTaMu BBICIIel MIKOJBI SKOHOMUKH OBLI TIPOBEICH
aHanM3 (UHAHCOBO-3KOHOMUUYECKUX aCTIEKTOB IIpUMe-
HEHUS TEXHOJIOTUUN pEreHEPATUBHOW MEIVILIMHBI B HEW-
POXUPYPTUM.

B maHHOI1 cTaThe MpeacTaBIeHBI Pe3YJIBTaThl BBITOTHEH-
HOT'0 aHa/In3a ¥ (PMHAHCOBO-3KOHOMIYECKOe 000OCHOBAHME
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HEeOoOXOIMMOCTH IIPOOJOJIKEHM A WCCIEI0BAHUI B JAHHOM
HaIrrpaBJICHUU.

DOHHAHCOBBIE 3ATPATBI TOCYIAPCTBA

HA COOEPKAHUWE MHBAJIMIA I TPYIIIIDI

B cooTBeTCTBUM C 3aKOHOIATENLCTBOM Poccuiickoi
Depepatiin MHBAIUIBI | TPyIIIIbI KMEIOT IIPABO HA MEHCHIO
10 MHBAJIMIHOCTH, KOMIIEHCALIMIO PACXOJ0B Ha OILIATy
KWIbSI U KOMMYHAJIbHBIX YCIIYT, COKPALEHHYIO IIPOHOJI-
JKUTETbHOCTh pab04Yero BpeMeHU, YBEIMYEHHYIO IIPOI0I-
XKUTEIBHOCTb OTITYCKA, TOCYAAPCTBEHHYIO COLIMAIBHYIO
CTUIIEHNIO, HAJIOTOBbIE U IPYTUE JIbIOTHI.

B mporiecce ocyiecTBiIeHNS pacyeToB (PMHAHCOBBIX
MOTEPh rOCyaapCcTBa He MIPUMHUMAIUCH BO BHUMaHUE I10-
TepU OT IIPEIOCTABIICHUS JIBTOT IO HAJOTaM Ha ITOXOBI
(bu3MYeCKUX UL, HA UMYILLIECTBO, 3eMEJbHOMY U TPaHC-
IMOPTHOMY HaJjioraM, a TakKxXe I10 yIUIaTe TOCIIOLLIMHBI
B CBSI3U C OTCYTCTBUEM JOCTOBEPHBIX JaHHBIX.

B Tab:n. 1 oTpaxkeHbl CTATUCTUYECKME [TOKA3ATEIN PAC-
TIpeieIeHNs] YMCIIEHHOCTH JINIL B Bo3pacTe 18 jieT u crapiie,
BIIEPBbIe NPU3HAHHBIX MHBAIMAAMM 110 IIPUYMHAM MHBa-
JIMAHOCTU, CBSI3aHHBIM C MOCJIEACTBUSIMA TPaBM U MHbBIX
BHEIIIHUX BO3IEiCTBUIA, 3a TIepuon ¢ 2015 mo 2017 & [8].

Tadomuua 1. Cmamucmuyeckue nokazamenu no KoAU4ecmey AUy, NPUHAH-
HbIX UHBAAUOAMU

Table 1. Statistical data on the number of people considered disabled

IIpnuuna 2015r. 2016r. 2017t

ITocnencTBus TpaBM, OTpaBAEHUI
W IpYIUMX BHELTHUX BO3IEUCTBUM,
YEeJI0BEK

Consequences of injuries,

intoxication and other external
influences, persons

28000 26000 24000

B Tab1. 2 npuBeneHa o0111ast YMCIEHHOCTh MHBAJTMIOB
Mo TpynmnaMm WHBaTUIHOCTU B Poccuiickoit Meneparyu
(mo 1 ssuBaps1 2018 ) [9].

[To pesynbraTtam OLIEHKM CTATUCTUYECKUX MOKa3are-
Jiel 07V MHBAJIUMAOB | TpyMIbl B 001IeM KOJTMYeCTBE MH-
BaJIMIOB MTPOBEICHA SKCTPATTOJISLINS JAHHBIX UTs [IPUMeEp-
HOM OLIEHKM KOJWYeCcTBa MHBAJIUIOB | rpynmbl B yncie
JIVIL, BIIEpBble MPU3HAHHBIX MHBATUIAMU B CBSI3U C TPAB-
MaMM, B TOM YHCJIe TIPOU3BOACTBEHHBIMU. PacyeTHBIC
JaHHBIE TIpeJCTaBIeHBI B Ta0. 3

Ceronns B Poccuiickoit deaepaniuu MHBAIUIBI JTIO-
0O IpyMITbl HE3aBUCUMO OT MMPUUMHBI M BpeMEHUW HACTYTI-
JIEHVSI UHBJIMTHOCTHU, TIPOIOJIKUTEIIBHOCTH CTPAXOBOTO
cTaxa, MPOMOJIKEHUS] MHBAJUAOM TPYIOBOM WJIM WHOM
JIEeATeIbHOCTU MMEIOT TpaBO Ha CTPaxoBYIO TMEHCUIO
o uaBanuaHoct (c1. 9 PenepanbHoro 3akoHa (P3)
ot 28.12.2013 Ne400-®3; moamn. 8 m. 1 ct. 4, m. 6 cT. 5,
moan. 1 m. 1, m. 2 ¢ct. 11 ®3 o1 15.12.2001 Ne 166-D3).

B mipoliecce npoBeaeHUs pacueToB GBI MCITOIb30BaH
MUHUMAJIBHBIN pa3Mep COLIMATbHOM MTEHCUY IS MHBATU-

108 I rpymmer — 10360,52 py6. (moam. 2.1 m. 1 ct. 18 ®3
Ne 166-®3; m. 1. 1, 3 [Tocranosnexus [IpaBurensctsa PO
ot 20.03.2018 Ne 302).

IToMuMO ycTaHOBJIEHHOI NIeHCUH, MHBanuaam I rpyr-
bl BHIILJIAYMBAETCS €XeMeCsyHasl JeHeXHas BblILiaTa
B pa3mepe 3626,98 py0. (ct. 28.1 D3 «O coumanbHOit 3a-
muTe MHBaINIoB B Poccuiickoit ®enepanum» 24.11.1995
Ne 181-D3).

Takxke MHBAIUIBI JIIOOOM IPYIIIIEI C JAThl YCTAHOBIIE-
HUSI UM €KEMECSTYHOM JeHEXHO BBIILIATHl UMEIOT IIPaBO
Ha MOJIy4eHHE rOCYyIapCTBEHHOM COLMAIbHOMN MOMOILM
B BUe Habopa coluanbHbIX yeayr (1. 8 ¢T. 6.1, 4. 1 ¢T. 6.3
®3 o1 17.07.1999 Ne 178-D3; n. . 1.3, 1.4 [opsiaka, yT-
BepxaeHHoro I1pukazom MuH3apascoupa3suTtust Poccun
oT 29.12.2004 Ne 328).

Ha6op coumanbhbix yeiryr BKIodaeT (4. 1 cT. 6.2 @3
o1 17.07.1999 Ne 178-®3):

1) obGecrieyeHne HEOOXOIUMBIMU JIEKAPCTBEHHBIMU IIpe-
mapaTaMyu U U3ISTUSIMA MEIUIIMHCKOTO Ha3HAYCHUS
MO0 COOTBETCTBYWOIIMM perenitam. Hopmatus dbu-
HAHCOBBIX 3aTPAT B MeCsIL Ha 1 rpaxaaHKHa, MoJIy4da-
OLLIEr0 TOCYIAPCTBEHHYIO COLMAIbHYIO ITOMOILb, Ha
2018 . — 826,3 py6as (ITocranosnenue IIpaButesnb-
ctBa PD o1 25.12.2017 Ne 1628 (B pexn. ot 06.04.2018));
MpeNOoCTaBIeHUE MIPY HATMYUU MEAULIMHCKUX ITOKa-
3aHMI IyTeBKU Ha CAHATOPHO-KYPOPTHOE JieYeHUe
JUIS IpO(PMITAKTUKY OCHOBHBIX 3a00/1eBaHUI B OIIpe-
IeJICHHBIE CaHATOPHO-KYPOPTHBIC OpPTaHU3allnM.
HopmatuB exeMecsTYHbIX OTYUCIEHII Ha CAHATOPHO-
KYpPOPTHOE JiedyeHue 1Sl MPOMUIAKTUKA OCHOBHBIX
3a00J1eBaHIIA B OIIpeie/IeHHbIE CAHATOPHO-KYPOPTHHIE
opraHmuzaunu cocrasisiet 128,11 pyo;

3) GecruIaTHBIN MPOE3I Ha MPUTOPOTHOM XKEJIe3HOIO-
POXHOM TPaHCIIOPTE, a TAKXe Ha MEXIyrOpOJHOM
TPaHCIIOPTe K MECTY JiedeHUs U obpaTHO. HopmaTtus
cocrasisteT 118,94 py6.

Kpome Toro, vHBaaIuaaM mpeaocTaBisieTCss KOMIIEH -
calysl PaCXOI0B Ha OILIATY XUJIbIX IIOMEILEHMI I KOMMY-
HaIbHBIX yeiIyT B pazmepe 50 %. Takke nnBanuaam I rpyr-
bl KOMTIEHCUPYIOTCS PacXoAbl Ha YIJIATy B3HOCA Ha
KanuTaJbHbIA PEMOHT OOLIEr0 MMYIIECTBA B MHOIO-
KBapTUPHOM IOME, HO He 00Jiee YCTaHOBIIEHHOTO pa3Mepa
(a. 13, 14 cT. 17 ®3 o1 24.11.1995 Ne 181-D3). IanHbIE,
HCIIO/Ib30BaHHbIE B PACYETE O CTOMMOCTH XUIUIHO-KOM-
MyHaJIBHBIX YCIIYT Ha 4ejioBeKa B Mecsil Ha 2017 1., moiy-
yeHbl Ha opuumanbHoM caiite MenepaabHOR CIIyKObI
rocygapcTBeHHOM ctatucTuku [10].

Takum 00pa3oM, Ha OCHOBAHUM BBILLIEU3I0XEHHBIX
MOJIOKEHMIA 110 COLMATbHOMI MOAIEPXKKE NHBAIUAOB ObLI
MPOBEIEH PaCyeT €XErogHOM CTOMMOCTH COAEpPKAHUS
1 naBammaa o gaHHbM 2018 T. (Tab. 4).

Hamu 6511 TpoBeieH pacyeT MPUMEPHOTO YMC/Ia MHBA-
JIAA0B | rpymiibl O IpUYMHAM TPaBM, B TOM YKCJIE ITPOU3-
BOJICTBEHHBIX, a TakxKe (PMHAHCOBBIX 3aTpaT rocydapcTBa
Ha UX colaibHOe obecrneueHre. JlaHHbIe MpeacTaBIeHbI
B TaoI. 5.
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Tabmuua 2. O6was uucaeHHOCMb UHBAAUO0E NO epynnam unearuonocmu ¢ Poccuiickoii Dedepayuu

Table 2. Total number of disabled people per disability group in the Russian Federation

2015 r. 2016 . 2017 r. Cpennee uncio 3a 3 rona
Iokasaten, Aoc., Aéc., Aoc., Aoc.,
TBIC. YEJIOBEK % TBIC. YEJIOBEK % ThIC. YEJIOBEK % ThIC. YEJIOBEK %
TBC”O HUEREIEAIY 12924 100 12751 100 12261 100 12645 100
otal number of disabled people
TR | T 1355 1048 1283 10,06 1309 10,68 1316 10,40
roup I disabled
reanmze! 11 rpyme 6472 50,08 6250 49,02 5921 48,29 6214 49,14
roup II disabled
e 4492 3476 4601 36,08 4395 35,85 4496 35,55
roup III disabled
Taomuua 3. Cmamucmuueckue nokazamenu 0oau uneanudos I epynnot 8 obuiem Koauuecmee UHEANUO08
Table 3. Statistical indicators of the percentage of group I disabled people in the total number of disabled people
IToka3zarenn 2015r.  2016r. 2017
Ywuco v, Mpu3HaHHBIX MHBAJIMAAMU IO TIPUYMHE: TTOCJIEACTBUSI TPAaBM, OTPaBIICHUMN
W IPYTUX BHEIIHUX BO3ACMCTBUIA, YETOBEK
Number of persons considered disabled due to consequences of injuries, intoxication and other external 28000 26000 24000
influences, persons
Hois nuBanunos I rpymmel, %
Percentage of group I disabled, % 10,48 10,06 10,68
PacyeTHOE KoJIMUuecTBO MHBAIUAOB | rpyIinbl, 4eJ0BeK 3145 2817 2776

Calculated number of group I disabled, persons

Bricokas colmajibHasi 3HAYUMOCTh M aKTyaJlbHOCTh
3TOU MPOOIEMBI IUKTYIOT OCTPYIO HEOOXOIMMOCTh B pa3-
paboTKe HOBBIX MeTOHOB JieueHus Tskenmoir [ICMT. He-
CMOTpSI Ha BCE YCUJIMS MCClIeN0BaTeNe, Ha CETOMHSIIITHUI
IIeHb B apceHalle Bpadyell OeHCTBUTEIBHO 3(P(PEKTUBHBIX
METOHOB ITaToreHeTndeckoro jJedeHnss TCM He cyriecT-
ByeT. Bce ncnosib3yeMbie pyTUHHO METO/IbI TEPAITUU SIBJISI-
I0TCS MO0 CUMNITOMATUYECKUMU, JTMOO SKCHIEPUMEHTAIb-
HbIMU. B MHBIX Cly4yasix HEKOTOpbIE CITOCOOBI Tepanuu
MCIOJB3YIOT 0€30CHOBATEIbHO, He MoATBepxXaast apdex-
TUBHOCTbD BblllI€ YPOBHSI JoKa3aTeJabHOCTH D.

ITpumeHsieMble B HACTOSILIEE BPEMSI METObI TEpATU
TCM yc1oBHO MOXHO pa3e/ATh Ha 4 TPYIIIIBL: XUPypride-
ckue, pusmdeckre, hapMaKoJIOTHIECCKIE 1 OMOJIOTMUSCKIE
METO/Ibl, WU TEXHOJIOTUU PETeHEPATUBHOM MEAULIUHBDI.

B nocnenHue necAaTuiieTUs] KOHLENLUS CTPYKTYpPbI
u pusmonaorum neHTpanbHoit HepBHOM cucteMbl (LTHC)
3HaYnTeNIbHO M3MeHmIack. Ecim panpire ITHC cunramach
3aKpbITOI U CTAOUJILHOM CUCTEMOI1, He CITOCOOHOM K BOC-
CTaHOBJICHUIO, TO 0K0J10 20 JIeT Ha3a1 IOSIBIJIACH KOHIICTI-
1M TaK Ha3blBa€MOI HEMPOIIACTUUHOCTU. Takxke ObUIU
OTKPBITHl HEMPOHAJIbHbIE CTBOJIOBbIE KJIETKU, COXpaHSI-
IOLIMECS Ha TIPOTSKEHUU BCEU JKU3HU YeJIOBEKa B OIpe-

JIeJIEHHBIX 30HaX FTOJIOBHOI'O Y CIMHHOI'O MO3ra — CyOBeH-
TPUKYJISIPHON 30HE OOKOBBIX KEJIYJIOYKOB TOJIOBHOTO
MoO3ra, TUIIIOKaMIe U 3y0uaToil U3BUJIMHE, SMEHANME
LIEHTPAJIbHOTO CIIMHHOMO3TOBOTO KaHala. YUUThIBAsI BO3-
MOXXHOCTH HEHPOIUIACTUYHOCTU HEMPOHOB U BOJIOKOH
CIIMHHOTO MO3Ta U1 OCOOEHHOCTHM I1aTOreHe3a TpaBMaTHh-
yeckoro mpouecca npu TCM, MOXHO YTBEPXKIaTh,
YTO €IMHCTBEHHBIM CIIOCOOOM BO3ACHUCTBUSI MMPAKTUUECKHU
Ha Bce 3BeHbs MmaToreHe3a TpaBMbl LIHC gaBnsioTcs Tex-
HOJIOTMM pereHepaTuBHOU meauumHbl. Ha cerogHsimaui
JIeHb B paMKaX pereHepaTUBHOM MeAULIUHbBI UCCIIeI0BaIN
3P eKTUBHOCTb MMPUMEHEHUST POCTOBBIX U HelipoTpoPu-
yecKuX (pakTopoB, TeHHO-UHXEHEPHOI U KIETOYHOM Te-
parmuu. C y4eToM CITEKTpa MEXaHU3MOB TepaIieBTUUECKO-
rO BO3IEUCTBUSI, pe3yJIBTaTOB MHOXKECTBA JOKJIMHUYECKUX
U psifa KIMHUYECKUX UCCIIeOBAaHUM Hanboee mpearnoy-
TUTEJbHBIM IPEACTABIISIETCS NMIPUMEHEHUE KJICTOYHBIX
TEXHOJIOTUIA.

I1poBeaeHHbIE JOKIIMHUYECKUE U KITMHUYECKUE UCCTIe-
JIOBaHUSI MOATBEpAWIN 0€30aCHOCTb CUCTEMHOTO ITpHUMe-
HEHMSI AJJTOT€HHBIX MOHOHYKJIEAPHBIX KJIETOK MYyTIOBUHHO-
IUTalleHTapHOM KPOBU YeJIoBeKa Ipu KOHTY3MoHHO TCM
TSDKEJION CTETIEH! U BBICOKYIO 3(D(MEKTUBHOCTD MOJTOOHOI
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Tabmuua 4. Pacuem coyuanvruix evinram unearudam I epynnoi 6 Poccuii-
ckoit Pedepayuu

Table 4. Calculation of financial assistance costs for group I disabled
in the Russian Federation

Pacxoapt
B roz, pyo.

Pacxoapl

Cratbs pacxozioB B Mecsil, pyo.

MuHUMaNbHBIN pa3Mep
COLIMAJIbHOU MEHCUHU MO UHBA-
JuaHocTy | rpymribst

Minimal amount of social disability
pension for group I

10360,52 124326,24

Exemecsunast JCHEKHas
BBITLJIaTa MHBaIWAaM | rpymiib
Monthly payment to group I
disabled

3626,98 43523,76

O6ecrieyeHre HeOOXOTUMBIMU
JIEKApCTBEHHBIMMU IIpernapara-
MU U U3AETUAMU MEIULIH-
CKOro Ha3Ha4Ye€HMU4 I10 COOT-
BETCTBYIOLLIMUM peLiENTaM
Provision of necessary medications
and medical devices per
corresponding prescriptions

826,30 9915,60

[TyTeBKM HA cCaHATOPHO-KY-
pOPTHOE JIeueHue

Vouchers for sanatorium-resort
care

128,11 1537,32

becrnnaTHbI mpoe3n Ha TpY-
TOPOJHOM XKEJIE3HOJOPOKHOM
TPaHCIIOpTE

Free travel using peri-urban railway
transport

118,94 1427,28

Pasmep snbrorHoii (50 %)
CTOMMOCTHU XUJINIIHO-KOMMY-
HaJIbHBIX YCIIYT Ha YeJIOBEKa

B MECSILL

Reduced (50 %) housing and
utility costs per person per month

979,98 11759,76

Hmoeo

Total 16 040,83

192489,96

Tepanuu 1Mo MHOTMM TOKa3aTeNsIM, BAXKHBIM Kak JUIS1 KJTA-
HUYECKOM IMPAKTUKU, TaK 1 U151 JAJTbHEMIIEH COLIMAIbLHOM
JKW3HU MTOCTPAAaBIINX.

ITockonbKy B Mpoliecce 9dKOHOMUUYECKUX pPacYETOB
3¢ GEeKTUBHOCTY BHEIPESHUS HOBBIX MEAUITMHCKIX METO-
JIMK C UCTIOJIb30BAHUEM MEPCIIEKTUBHBIX TEXHOJIOTUM KJle-
TOYHOM Tepanmuu TpaBMaTH4YecKmX IoBpexneHuii [THC
ObLIO MOKa3aHO, YTO OHU MO3BOJISIOT CHU3UTh YPOBEHD
WHBAJIMAU3ALMU TpyAocrocoOHoro HaceaeHus (I rpyrmbl
WHBAJIMIHOCTH) IIOCJIE TIPOBEICHUSI MUKPOXUPYPIUIECKUX
U DHAOCKOMUYECKUX XUPYPTUUECKHX BMELIATEIbCTB, MbI
BBITIOJIHUJIA pacyeT MpPsIMbIX MaTepMaibHbIX 3aTpaT Ha
OCYIIECTBJIEHUE MEAULIMHCKOW MOMOIIM C UCMOJIb30Ba-
HUEM TepCNEKTUBHBIX TEXHOJIOTUI KJIETOUHOW Tepanuu
TpaBMaTtndecknx nospexaenuit [ITHC.

PACYUET TTPSIMBIX MATEPUAJIbHBIX 3ATPAT

HA OKA3AHUE MEJJUIIMHCKOM ITOMOIIU

C UCITOJIbBOBAHHMEM ITEPCITEKTHMBHBIX

KJIETOYHbBIX TEXHOJIOTHU

[TOCTPAIIABIIIMM C TPABMOM

LIEHTPAJIbHOW HEPBHOM CUCTEMBI

C yueroMm yrBepxkaeHHbIX TOOMC! tapudos Ha 2018 1.
(TapudHoe cormamenue Ha OTUIATY MEOUILIMHCKOM ITTOMO-
M, OKa3biBaeMoli 1o TeppuTopHaaIbHOM IIporpaMme 00sI-
3aTEeJIbHOTO MEIUIIMHCKOTO CTpaxoBaHMs TI. MOCKBBI
Ha 2018 1. [11]) MmO CTOMMOCTM OKa3aHUS MEIUIIMHCKOMN
TIOMOIIIH TT0 IPODILTIO «<HEHPOXUPYPTHUST» B CTALIMOHAPHBIX
YCIIOBHSIX TI0 3aKOHYCHHBIM CIIydasiM JIeueHUsI 3a0071eBa-
HUSI ¢ TIPUMEHEHUEM BBICOKOTEXHOJIOTUYHON MEIUITH-
CKOI TIOMOIIM B paMKax TeppuTOpHaIbHON ITPOTPaMMBI
00s13aTeTLHOT0 MEIUIIMHCKOTO cTpaxoBaHus [12] onpene-
JIeHa CTOMMOCTb COOTBETCTBYIOIIUX MPSMBIX MaTe€pUab-
HbIX 3aTpar (Tabi. 6).

Kpome Toro, He0OXOOMMO y4eCTh HOIOJTHUTEIBHBIC
MpsIMBIE 3aTpaThl HA YKa3aHHYIO MEIUIIMHCKYIO ITIOMOIIIb,
OKa3bIBaEMYIO B CTAlIMOHAPHBIX YCIIOBUSIX, C MCTIOIb30Ba-
HUEM TePCIeKTUBHBIX TEXHOJIOTUM KJICTOUYHON Teparmu
TpaBMaTuuyeckux rmospexnennit IHC.

JlommoTHUTeTbHEIE 3aTPaThl HA MEIUITMHCKYIO ITIOMOIIb
C UCITOJIb30BaHMEM MEPCIICKTUBHBIX TEXHOJIOTHI KIIETOU-
HOI1 Teparmy BKITIOYAIOT:

— CTOMMOCTB OMOJIOTMYECKIX MaTepHAaJIOB;
— CTOMMOCTb JIOITOTHUTEIIBHBIX PACXOIHBIX MATEPHAJIOB;
— CTOMMOCTbD JIOTIOJTHUTEIBHBIX TPYI03aTpaT CPEIHETO

MEIUIIMHCKOTO TIEPCOHAaJIa.

I[pogoKUTETLHOCTh TOCITUTAIM3ANY TP STOM
0OCTaeTcs HEeM3MEHHOI.

Pacuer npenrionaraeMoii CTOMMOCTH OKa3aHUsI MEIV -
LIHCKOM TTOMOIIIY TT0 TPOMUITIO «HENPOXUPYPTHsI» B CTa-
IMOHAPHBIX YCJIOBUSIX TT0 3aKOHYCHHBIM CITyJIasiM JICUCHUST
3a00JIeBaHMUs C TIPUMEHEHUEM BBICOKOTEXHOJIOTUIHOM
MEINIIMHCKOW TTOMOIIHA W MEePCIIEKTUBHBIX TEXHOJOTHIA
KJIETOYHOM TepaIny TpaBMaTndecKux nmoBpexknennit [IHC
TpeacTaBiieH B Ta0J1. 7 (IIpU YCIIOBMM COXpaHEHMS CTPYK-
TYpHI Tapua).

Takum 0Opa3oM, TIpU COXPaHEHHOM CTPYKTYpe pa3Mep
Tapuca IMpH YCIOBUYM TPUMEHEHMS e PCIIEKTUBHBIX TEX-
HOJIOTHI KJICTOYHOM Tepanmy TPaBMaTUUECKHUX TTOBPEXK-
nennii LIHC yBennuuBaercs Ha 94235,46 py6., 4TO CO-
craBiasieT 30 % cTOMMOCTHU CylleCTBYIoILIero Tapuda
BBICOKOTEXHOJIOTMYHON MEOUIIMHCKOM momoIu B I1po-
rpaMMe TOCyIapCTBEeHHBIX rapaHThii Ha 2018 .

Kpowme Toro, Kk npsiMbIM MEAULIMHCKUM 3aTpaTam 1o
OKa3aHUI0 MEIULIMHCKOM TTOMOILU T10 MPO(UIIIO «HEHPO-
XUPYPIUs» OTHOCUTCS MEIUITMHCKAS peaOINTAINST, KOTO-
past OCYIIECTBIISICTCST HE3aBUCUMO OT CPOKOB 3a00JICBaHMS
TP YCIOBUM CTAOMIPHOCTH KIMHUYECKOTO COCTOSHHUS
nalreHTa W HAJIMYUS TIEPCIIEKTUBB BOCCTAHOBJICHUS

ITOOMC — TeppuTopuabHBIN (OHI 003aTETEHOTO METUITTHCKOTO CTPaXOBaHUSI.
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Tabmmua 5. Pacuem unarcossix 3ampam eocyoapcmea Ha coyuanbHoe obecneuernue unearudog I epynnel (¢ ucnoavzosanuem dannuvix 3a 2017 2.)

Table 5. Calculation of state expenditures for social welfare of group I disabled (using data from 2017)

IToka3arenn

Yucno auil, MpU3HAHHBIX MHBAIMAAMU T10 TIPUYMHE:
Number of persons considered disabled due to:
TMOCJIEACTBUS TPABM, OTPABJICHUN U APYTMX BHEIIHUX BO3IECHUCTBUM, YEJIOBEK
consequences of injuries, intoxication and other external influences, persons
B TOM 4YMCJIE TTIOCIEACTBUS IIPOU3BOACTBEHHBIX TPABM, YEJIOBEK
including consequences of workplace injuries, persons

Houa uaBanunos I rpymsl, %
Percentage of group I disabled

PacueTHoe uncio MHBaJIMI0B 1 TPYIIIIbI, YEJIOBEK
Calculated number of group I disabled, persons

Pa3zmep rocynapcTBEeHHBIX COLIMATbHBIX BHITUIAT MHBaIMAAM I rpyrimsl, pyo.
State expenses for social welfare for group I disabled, rubles

Tabmua 6. Cmoumocms oka3anus MeOUYUHCKOLU NOMOUWU NO NPOPUNIO <HEUPOXUPYPUS»

Table 6. Costs of neurosurgical medical care

3HavyeHue noKa3areJs

24 000
2000

10,68
2776

534 312 315

Bun BbICOKOTEXHOIOTHYHOI MeTUIMHCKO# TOMOIIN Koapt MKB-10  Bunnomommm ~ CrommocTs, pyo.

MuKkpoxupyprudeckue 1 3HI0CKOMYECKNe BMEIlIaTe/IbCTBa MPU Iopa-

KEHMSIX MEXIMO3BOHOYHbBIX JUCKOB LIEMHBIX U TPYAHBIX OTAEIOB

C MUEJIOTIATHEN, PaJUKYJIO- M HEMPOIIATHEN, CITOHIMIOINCTE3aX

U CTIMHATbHBIX cTeHOo3aX. CI0XHbIE TEKOMITPECCUOHHO-CTA0MIIM3UPY-

IOII1e ¥ PEKOHCTPYKTUBHbBIE OIepallMy MPU TpaBMax U 3a00JIeBAaHUSIX G95.1, G95.2,

MO3BOHOYHMKA, COMPOBOXAAIOLIMXCS Pa3BUTUEM MUEIOIATUM, G95.8, G95.9,

C UCIOJIb30BAHUEM OCTE03aMEIIAIOIIAX MATEPUAJIOB, TIOTPYXKHBIX M42, M43, M45, X

U HapYXXHbIX (PUKCUPYIOLIUX YCTpoicTB. MMIIaHTalms BpeMEHHbBIX M46, M48, M50, Mpyprirae-
3JIEKTPOJIOB JIJISl HEUPOCTUMYJISILIMUA CIIMHHOTO MO3Ta U nepudepuyde- MS51, M53, M92, CKOSe JieaeHme 314118,21
CKMX HEPBOB M93, M95, A‘L,lrglc\al
Microsurgical and endoscopic interventions for injuries of the intervertebral disks G95.1, G95.2, treatment

of the cervical and thoracic spine with myelopathy, radiculopathy and neuropathy, G95.8, G95.9,

spondylolisthesis and spinal stenoses. Complex decompressing and stabilizing Q76.2

reconstructive surgeries for injuries and disorders of the spine accompanied by

myelopathy using bone replacement materials, implanted and external fixation

devices. Implantation of temporary electrodes for spinal cord and peripheral nerve

neurostimulation
¢yHKLMIT (peadMIMTAIIMOHHOTO IIOTEHIINAJIA), KOTIa PUCK AHAJIN3 DPKOHOMMNYECKOM
Pa3BUTUS OCTOXHEHUI HE TIPEBBIIIAET MEPCIIEKTUBY BOC- DOOEKTHBHOCTU ITPYMMEHEHA
CcTaHOBJIEHUST (PYHKLMI. PacyeTHBI cpOK MeTUIIMHCKO KJIETOYHBIX TEXHOJIOTUN

pea6I/IJ'H/ITaL[I/II/I B YCJIOBHAX CTallMOHapa ImocCJjie HeﬁpOXI/I—

TP COKPAIIEHWM MHBAJIMAM3ALTMN

PYPIrUUECKIX BMEIIATEIbCTB cOCTaBIIsIeT OoT 10 1o 14 mHeii.

CTOMMOCTh MEIUITMHCKOM peabINTaIlliy YCTaHOBJIC-
Ha Ha 2018 r. [TporpamMmoii TocymapcTBEHHBIX TapaHTUA
[13] u cocraBmsteT 2973,51 py0. B pacuere Ha 1 Koitko-
IIeHb Ha JeJioBeKa. PacueTHast CTOMMOCTh MEIUITMHCKOM
peabunuTanuu 1 mamueHTa coctasiser ot 29735,1 pyo. 1o
41629,14 py6. B 3aBUCUMOCTH OT CPOKOB IIPOBEACHMSI.

[MpuMeHeHNe KIIETOYHBIX TEXHOJIOTHI B JICUSHUH 110~
CTpaJaBIINX C YEPEITHO-MO3TOBOM M OCIOXXHEHHOM T0-
3BOHOYHO-CITMHAJIBHOM TPaBMO#, BO3MOXHO, TTO3BOJIUT
CHUBUTH JIETATbHOCTD 10 2—5 % nipu [ICMT u go 15—
20 % — npu Tsxenorn YMT, yBennuuThb 10110 QYHKIMO-
HaJIbHOTO BOCCTAHOBJEHMS mocTpafaBiuux a0 30—50 %
npu [ICMT u 1o 25—30 % — npu tsekenoit UMT.

TPYIOCITOCOBHOI'O HACEJIEHMS

Ha ocHOBaHMM pacYeTHBIX JAHHBIX O KOJIMYECTBE I10-
cTpagaBIInX ¢ ocnoxHeHHo#t [TCMT, 3arparax Ha Jieue-
HUE W peadMINTAIINIO TTAaIlMeHTOB MBI IIPOBEIN aHAJIN3
SKOHOMMYECKOI 3(PHEeKTMBHOCTH IIPUMEHEHUS KIIETOT-
HBIX TEXHOJIOTHH IIPU COKpaIlleHNY NHBATUAN3AIIAN TPY-
IOCTIOCOOHOT0 HacelneHHus. B mpoiiecce orpenereHus
BBIOOPKH JIJIST 5KOHOMUYECKUX PACUETOB MCIIOIH30BAIICH
CTaTUCTUYECKHE TTOKA3aTeIN pacIIpeaeIeHUs] YIMCICHHO-
CTH JIUII B Bo3pacte 18 jieT u crapiire (JIUI TpyIoCcIIoco0-
HOTO BO3pacTa), BIIepBbIe IPU3HAHHBIX MHBAJIUIAMM.

CHIXeHre YpOBHSI MHBAIMIN3ALNT TPYIOCTIOCOOHO-
TO HaCeJICHUSI TIPUHOCUT SKOHOMMWYECKYIO BBITOMY IIJISI TO-
CcyIapcTBa B pa3Mepe COKpallleHMsT (MHAHCOBEIX 3aTpar
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Tabmuua 7. Pacuem npednoaaeaemoii CmoumMocmu 0Ka3aHus MeOUYUHCKOU NOMOUU NO NPOPDUNIO «HeUPOXUPYpeUS»>

Table 7. Calculation of potential costs of neurosurgical medical care

B Tom umcie pacxoabl

Ha npuodpeTeHue Jie-
KapCTBEHHBIX CPEJICTB

IToka3zarenb

% pyo.

ITpsimble 3aTpatsl o npodwio BMIT

«Hepoxupyprust» (Ne rpymmsr BMIT

BIITT Ha 2018 . — 200516) 76,9 241496,0
Direct costs (HTH type — neurosurgery,

HTH group No. in SGP — 200516)

TTonpaBouHbIii KOA(PPULTUESHT 1.3
Correction coefficient ’

Heiipoxupyprus ¢ npuMeHeHEM
KJIETOYHBIX TEXHOJIOTHIA 76,9 313944,8
Neurosurgery using cell technologies

Pasmep yBenmmueHus Tapuda npu yCI0BUN
TMPUMEHEHUS KJIETOYHbBIX TEXHOJIOTUI - 72448,80
Tariff increase in case of cell technology use

npoune
pacxobl
% pyo.
7,89 24768,8
= 1,3
7,89 32199,5
—  7430,65

Pa3mep Tapuda
Ha 2018 1. B cooT-
Ha OILIATY TPYAA percTBuy ¢ I1I'T,
pyo.
% pyo.
15,23 314118,21 314118,21
_ 1,3 _
15,23  62209.,4 408 353,67
14356,01 94235,46

Ilpumenanue. BMII — svicokomexnonoeuunas meduyurnckas nomows, III'T — npoepamma eocydapcmeeHnbix 2apanmuii.

Note. HTH — high technology healthcare; SGP — State Guarantee Program.

Tabmuua 8. Coomuowenue donoaHumenvHbix d)LIHaHCUBbIX sampam Ha nposedeﬁue XUupypeuvecKkux emeuwiamenbcme ¢ UCN0Ab306AHUEM KACMOYHbIX MEXHO-

no0euil

Table 8. Ratios of additional financial costs for surgical interventions using cell technologies

IToka3arenn

Db hEeKTUBHOCTD CHIKEHUST MHBAIMAU3ALIMU TOCIIE XMPYprude-
CKUX BMEIIATENBCTB, %
Effectiveness of disablement decrease after surgical interventions, %

PacyeTHOoe uncio nHBanuaoOB I rpyImel, yeaoBeK
Calculated number of group I disabled, persons

Pasmep rocynapcTBeHHBIX COLIMATbHBIX BBITIJIAT UHBAIUIAM
I rpynmsl, pyo.
State social welfare expenses for group I disabled

KonuuecTBo omnepaiiyii ¢ mpuMeHEeHUEM KJIETOUHBIX TEXHOJIOTHUIA,
€INHULL
Number of surgeries using cell technologies, items

PesynbraTuBHOCTh CHUXKEHUYSI MHBATMAU3AIMHU TTOCIe XUPYpPIruye-
CKHX BMEIIATEIBCTB, YETOBEK
Effectiveness of disablement decrease after surgical interventions, persons

Pa3zmep rocynapcTBEHHBIX COLIMATbHBIX BBITIAT TPU COKPAILLIEHUUN
VHBaJIWAW3alUU, pyo.
State social welfare expenses in case of decreased disablement, rubles

CHUXEHMe pacxoJ0B Ha MEAULIMHCKYIO peaduInTaluio, pyo.
Cost reduction for medical rehabilitation, rubles

VBenuyeHue 10X0A0B B CBSI3U ¢ COXPaHEHUEM TTPOM3BOANUTEIbHO-
CTU TpyAa TPYAOCIIOCOOHOTO HaceaeHus, pyo.

Increase in income due to preservation of labor productivity of working
population, rubles

VBenuueHue 3aTpaT Ha OKa3aHWe MEIUIIMHCKOM IMTOMOIIH TT0
npoduUIIo B CBSA3U C IPUMEHEHUEM KJIETOYHBIX TEXHOJIOTHUI, Pyo.
Increased costs for neurosurgical medical care due to use of cell
technologies, rubles

40

8327

1602936946

8327

3331

961762168

118855422

4629769847

784734462

3HavyeHue noKa3ares

30 25 18

8327 8327 8327

1602936946 1602936946 1602936946

8327 8327 8327

2498 2082 1499

1122055862 1202202710 1314408296

89141566 74284639 53484940

3472327386 2893606155 2083396431

784734462 784734462 784734462



IToka3zarenb

DKOHOMUYECKUI pe3yJIbTaT MPU COKPAIICHIT
WHBaIUAU3ALNH, PYyO.
Economic outcome due to decreased disablement, rubles

IMoTeH1manbHas 3 (GEKTUBHOCTD BIOXEHWM Ha BHEIpEHUE
HOBOI TexHosoruu, %

Potential effectiveness of investment in implementation

of a new technology, %

Ha coiep>XKaHUE€ MHBAJIUAOB 1 YBEJIWYEHUS JOXOAHOM Ya-
CTU OT NPOU3BOAUTEILHOCTU TpyJda B pa3Mepe cpeaHei
3apabOTHON TJIaThl B MEPUO MPOJOJKEHUS TPYAOBOM
JIeSITeJIbHOCTH.

IMo maHHBIM O(pUIIMATBEHON CTAaTUCTUKH, B Poccuii-
ckoit Menepanuum pa3Mep cpenHeit 3apabOTHOM TITAThI
pabOTHUKOB 3a OTpabOTAaHHOE UMM pabouee BpeMs 10 BU-
JIaM KOHOMUYECKOM JesITeTbHOCTH Ha OKTSI0ph 2017 .
cocraBisier 38609 py6. B mecsi [14]. Takum oGpazom,
B TOIOBOM IIPOTHO3€, MCIIOIB3YEMOM LIS ITOCTPOCHUS (D1-
HAHCOBO-CTaTUCTUYECKON MOJAEJIU, T0XO OT MPOU3BOIN-
TeJbHOCTH Tpyna | demoBeka cocrasisieT 463308 pyO.
€XKEroiHo.

CokpalieHre CpoKOB METUITMHCKON peadMInTalny
MocJie MPOBEAECHUS XMPYPIrMYECKMX BMELIATEIbCTB 110 Ha-
TPaBJIEHUIO «<HEUPOXUPYPTHS» TIPUBOAUT K TOMOJTHATETLHOM
9KOHOMMU CPEACTB Ha OKA3aHUE MEAULIMHCKON TTOMOIIIH.
ITpu nocTpoeHnM (prHAHCOBOI MOJIEIN COKpaLlEHUE CPO-
KOB MEIMLIMHCKOM peabuiutauuu 10 50 % onpenessioch
KUCXOMAs1 U3 MPOLIEHTa MpoBeaeHUs 3(PPEKTUBHBIX OomNepa-
TUBHBIX BMEIIATEIbCTB C MCMOJIb30BAHUEM MEPCIIEKTUB-
HbIX TEXHOJIOTUI KJIETOYHOM Tepanuy TPaBMaTUUYECKUX
NOBPEXICHUI LEHTPAJIbHOM HEPBHOMW CUCTEMbI, CHMKA-
IOLIUX YPOBEHb MHBAJIMIU3ALIUH.

HMcnonb3ys nojiydeHHbIE TaHHBIE O PSIMbIX MaTepU-
aJIbHBIX 3aTpaTaXx Ha OKa3aHWE€ MEIMIIMHCKOW MoMOo-
11U 1 06beMax rocyaapCTBEHHOM MOAAEPXKKU MHBAIUI0B

HENPOXUPYPTUA
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OkoHuanue mabn. 8
End of table §

3HayeHHne MmoKa3areJis

3002128639 1654678627 980953621 37738613

671,69 503,76 419,80 302,26

I rpymmbl, ObIIa TTOCTPOEHA CPaBHUTEIbHAST (DMTHAHCOBASI
MIPOTHO3HAs 3-JICTHSISI MOMIEIb COOTHOIIICHUS JOIOJTHU-
TeTbHBIX (MHAHCOBBIX 3aTPAT Ha MPOBEICHNE XUPYPTAUE-
CKHX BMEIIIATEbCTB C TIPUMEHEHNEM KJIETOYHBIX TEXHO-
JIOTUM K W3MEHEHUIO TOCYIapCTBEHHBIX HU3AepPXKEK
IO COIepXaHWIO WHBAIUIOB. B Tabi. 8 mpeacTaBieHB
PE3YJIBTaThI IIPOBEACHHBIX PACUCTOB.

BbIBO/IbI

Ha ocHOBaHMM poBeneHHBIX (PMHAHCOBO-3KOHOMM-
YECKMX PacUYETOB MOXHO CIEJIaTh BBIBOI O TOM, YTO BHEI -
peHME HOBBIX MEIUIIMHCKUX METOOMK C MCIIOJIb30BaHNEM
MIePCIEKTUBHBIX TEXHOJIOTUI KJIETOYHOM TepaIlluy TPaB-
MaTudeckux moppexaeHuit IIHC mo3BossieT cHU3UTH
Ha 50 % 3aTpaThl HA MEAMIIMHCKYIO peaOWIMTALIMIO U Ha
20—50 % — coumanbHyI0 HArpy3Ky roCyIapcTBa Ha CoAep-
’KaHWNe UHBAJIMIOB | TpyIIIe! coriacHo 3-JIeTHeMy KOHCep-
BaTUBHOMY TIPOTHO3Y: P PACUCTHOM YBEJIMUCHUU TIPSI-
MBIX MEOUIIMHCKMX 3aTpaT Ha OKa3aHWe MEIUIIMHCKOM
MOMOIIIM C MCIOJb30BaHMEM KJICTOUYHBIX TEXHOJIOTHI
B 100 % npOBOAMMBIX OIEPATUBHBIX BMEIIATEIBCTB U IIPU
ycnoBuM gocTikeHus 17—18 % adhdekTMBHOCTH ITpUMe-
HEeHUS HOBO TeXHOJIOTUH. [1pr 3TOM IIPOTrHO3HEI 95KOHO-
MHWYeCKU 93 GEKT OT COXPAaHEHUS JINII TPYIOCITOCOOHOTO
BO3pacTa OyIeT TOJIBKO YBETMINBATHCS M OTPAHNIMBACTCS
TOJIBKO TTPOIOKUTEIIFHOCTBIO XXM3HU U TPYIOCIIOCOOHO-
TO TIepHoa.
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OcnoXHeHUs onepawuit SBASIOTCA HEraTUBHBIMU, HO HEU3BEKHBIMU CMIYTHUKAMU XUPYPTUN U ONPELENSIOT HEYLOBETBO-
PEHHOCTb MCXOAOM NleYeHus Kak y Bpaya, Tak v y nauueHta. CoOTBETCTBEHHO, yNyylEHUE Pe3ybTaToB ONepaTUBHOro
NIEYEHUS COMPSIKEHO HE TOJIbKO C COBEPLIEHCTBOBAHMEM TEXHUKM M MACTEPCTBA XMPYPra, HO U ¢ NPOdUNaKTUKOM U 6Opb-
601 C ocnoXHeHUaMU. Ha 3ToM nyTU HEOBXO[MMO aHANM3UPOBATH Clly4au OCNOXKHEHUI U3 COBCTBEHHOI NPAKTUKK U Je-
JIUTbCS HErAaTUBHBIM OMBITOM B HAy4HbIX NybBAUKaUUsAX, HA KOHdepeHUusx, B obpa3osatensHom npouecce. Hecmotps
Ha 3HAYMMOCTb NPOBIEMBI, B XMPYPrUYECKON TUTEPATYPE O CUX NOP HET EAUHOTO YTBEPKAEHHOTO ONPEfENeHNs KOCI0X-
HeHWe onepauun», N MHEHUs CMeLUaNUCTOB Ha 3TOT CYET pacxofsTcs. [loCTaTouHO TPYAHO aHaNU3MpoBaTh Hay4Hble
ny6AMKaLM1 No JaHHOM TeMe, KOTAA pa3sHble NoKasaresu YacToTbl U CTPYKTYPbI OCNOKHEHWI MOTYT ONpPEeensTbCs pasHbiM
MOHWUMAHWeM CMEeLMannCTaMn CaMmoro TEPMUHA «OCNOXKHEHWe». B faHHOM 0630pe npeacTaBneHbl OCHOBHbIE MOAXOAbI
K ONpeaeneHuio KOCI0XHEHME onepaLuny, a TakKe NpeanoXeHHble HEKOTOPbIMU aBTOpPaMu Apyrue geduHnunn («no-
CNeACTBUE ONEepaLMmny, KHeXenaTeNbHble NepuonepaLmoHHble cobeiTus»). Ha ocHoBaHuM npoBefeHHOro 063opa npea-
NIOXEH CBOI BAPUAHT UCMONb30BaHUS TEPMUHOB.
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Complications of operations are negative, but inevitable companions of surgery and determine dissatisfaction with the
outcome of treatment for both the doctor and the patient. In this regard, the improvement of the results of surgical
treatment is associated not only with the improvement of the technique and skill of the surgeon, but also with the
prevention and control of complications. On this path, it is necessary to analyze complications from your own practice
and share negative experiences in scientific publications, at conferences, in the educational process. Despite the sig-
nificance of the problem, there is still no single approved definition of “complication of surgery” in the surgical litera-
ture, and experts’ opinions on this matter differ. It is quite difficult to analyze scientific publications on this topic when
different indicators of the frequency and structure of complications can be determined by different understanding
of the term “complication” by specialists. This review presents the main approaches to the definition of “complication
of surgery”, as well as other definitions proposed by some authors (“consequence of surgery”, “undesirable perioperative
events”). Based on the conducted review, a variant of the use of terms is proposed.
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OcoXXHEHUS OTIepalvii — CJIOXKHAS TeMa KaK TSI OT-
KPBITBIX AUCKYCCUM, TaK U IS HAyYHbIX MyOIUKALIAA.
Jlnst crieunanucTtoB 6ojiee MpUBbBIYEH (DopMaT JOKIAI0B
U CTaTell O CBOMX yCIieXaxX UM JOCTUXEHUSIX, a TpoOIeMbl
W HEeyJayu yallle OCTAlTCS B TEHU WJIM OOCYXIaloTCs
3a 3aKpBITBIMU OBepssMHu. OmMHAKO B ITOCIEIHEE BPEeMs
KakK B 3apy0exXHOi1, TaK ¥ B POCCUICKOW HayYHOI IuTepa-
Type BCe Yallle BCTPeYaloTCs MyOJMKALIMU O HETaTUBHBIX
MepUOoIepallMOHHBIX COOBITUSIX, UYTO CITOCOOCTBYET IOBBI-
LIEHUIO KauyecTBa OKa3aHUWsl MOMOIIU 1 pa3paboTKe Mep
NpoUIAKTUKU OCITOXHEHU.

O BaxXXKHOCTM BHUMaHUS K XUPYyPTrUICCKUM OCIOXHE-
HUSM UM olIMOKaM Mucaj BeJIUMKUN PYCCKUN XUPYpPT
H.W. [Tuporos B npeancioBUU K «AHHaJaM XUpyprude-
CKOTO OT/AEJIEHUS] KIMHUKU UMIIEPATOPCKOrO YHUBEPCU-
teta B Jleprte»: «4 cunTtan qaxke CBOMM CBSIIIIEHHBIM JT0JI-
TOM OTKPOBEHHO paccKasaTh OOLIECTBY O CBOEi BpaueOHOM
NIeSITeJIbHOCTU U €€ pe3yjbTaTax, TaK KaK KaXablii 100po-
COBECTHBII YeJIOBEK, OCOOEHHO IpenoaaBaTe/ib, 10JKEH
WMETb CBOETO POJa BHYTPEHHIOIO MOTPEOHOCTH BO3MOXHO
ckopee 06HapoI0BaTh CBOU OIIIMOKM, YTOOBI PEIOCTEPEYD
OT HUX APYTux Jwoaei, MeHee cBenymux» [1]. Huxkonai
MBaHOBMY HE TOJILKO CKPYMYJIE3HO OMUCHIBAI CBOM XUPYpP-
rMyeckre OomnOKM, HO U HE MEHbIlIee BHUMAHUE YIS
OCJIO)KHEHMSIM BBITIOJTHEHHBIX MM onepaluii. Tak, B CBOUX
JIHEBHUKAX OH OTMeYaJl, YTO MOYTU BCE BLITTOJIHEHHbBIE UM
TpemnaHaluu yeperna B neproa KpbIMcKoi BOHBI OCII0X-
HSUTACh Pa3BUTHEM MH(PEKIIMOHHBIX TIPOIIECCOB.

bes3 yyeta u aHanM3a XUPyprUYECKUX OCIOXHEHUN
HEBO3MOXHO OOBEKTUBHO OLIEHUTH KAYECTBO OKAa3aHUS
IOMOILIM B COBPEMEHHOM KIMHUKE [2—6]. OLieHKa ypOBHsI
CJIOKHOCTH OMEpaLMM 1M 4acTOThbl COMPOBOXIAIOUIUX €€
OCJIOXKHEHU SIBJISIETCS OCHOBOM OOBEKTMBHOIO MOAX0/a
K BOIIpOCaM XMPYpPrudecKoi 6e3omacHocTH [4].

OmHaKO IpeKIe YeM OLICHUBATh YaCTOTY OCJIOXKHEHUI
WM IPYryux HEOJaronpusTHBIX MEPUONEPALIMOHHBIX CO-
ObITUIT U TTIPOBOAMTHL CPAaBHEHME MOKa3aTesei, mpodeccuo-
HaJIbHOE COOOIIECTBO JOJIKHO IIPUHSITH CAMHBIC eDUHM-
LMY ¥ Ki1accudukanun [6, 7].

ITo MHeHUIO psina uccaeaoBaTeae, 3aHMMAaIOLLIMXCS
po0IEMOI OCIOXKHEHUIA B HEMPOXUPYPTUHU, U3-3a2 OTCYT-
CTBMS €IMHOM TEPMUHOJIOTMU U MOAXOA0B K YUETy Heb1a-
TONIPUSITHBIX COOBITUI B HAyYHbIX MyOIMKALMSIX YACTOTA
OCJIOXKHEHU I HEMPOXUPYPIUUECKUX OIepaliii Koaeodier-
cd B AuamnasoHe ot 2 10 28 % [4, 8—14].

B. Lebude u coaBt. mpoBenu onpoc 200 Helipoxupyp-
TOB, TIPEACTABJISIS UM pa3InyHble BAPUAHTHI OCITOXKHEHUI
onepaiuii Ha mo3BoHo4YHuKe. Toabko B 75 % ciy4yaeB Ha-
0110AJI0Ch COMIaCUE MEXITY CHEUAIMCTaM1 OTHOCUTENb-
HO HaJU4Msl WIM OTCYTCTBUSI ocioxHeHuit [15]. PazHo-
miacust B 25 % ciaydaeB SIBISIIOTCS 3HAYMMBIMM JIJIsI
mpoheCCHOHAIBHOTO COOOIIeCTBA M HE CIIOCOOCTBYIOT
€IMHOMY MOAXO0Y K YYETY OCTOXHEHUMN.

BrnosiHe BeposITHO, 4TO 6€3 €AMHOTO MOAX0Aa HEKOTO-
pble HeOJIaroNpUsITHbIE TEPUOIEPALIMOHHBIE COOBITUS
OyayT pacleHUBATHCS KaK OCJIOKHEHUSI OMHUMM CTielia-
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JIUCTaMU U He OYAYT YYTEHBI APYTUMU. DTO MOXHO Ha-
[JISLAHO ITPOMJUTIOCTPUPOBATh Ha ITPUMEPE ITOC/Ie0nepaLiu-
OHHBIX rematoMm. Kaxnoe M mocjeomnepalroOHHOE
KPOBOU3JIUSIHUE CTOUT PACLIEHUWBATh KaK OCJIOXHEHUE?
Hampumep, B 1oXe yaaJeHHOM OITyXOJIM Ha IToc/Ieonepa-
LIMOHHOM MarHUTHO-PE30HAHCHOI TOMOIrpaMMe OIpee-
JIsIeTCsI reMaToMa HeOOJIbIIOro 00beMa, He BhI3bIBaOILast
KOMITIPECCUM U IUCIOKALIMK, HE YXYAIIAIOLIAas COCTOSIHUE
namueHTa v He Tpebyioias yaaaeHus. CTOUT I CYUTATh
310 ocyoxHeHreM? I1o 3ToMy MOBOAY MOXHO IOJITO AUC-
KYTUPOBAaTh, HO SICHO OJHO — CIELMAIMCThI, YYUTHIBA-
IOILKME 3TO KaK OCJIOXHEHUE, OYAyT UMETh MX OOJIbIIIYIO
YaCTOTY, YeM Te, [IJIs1 KOTO 3TO IIPOCTO ACUMIITOMHAsI HEM-
pOBM3yaIM3alOHHAas Haxoaka. [103ToMy IepBbIM U Bax-
HEHMIIMM IIaroM Ha MyTU K CUCTEME y4yeTa M aHalIu3a
XUPYPIrUYECKUX OCTOXHEHU SIBIISIETCS YTBEPKACHUE €11~
HOTI'O OIpee/IeHUsT «OCIOXKHEHME Olepalnn» B Ipodec-
croHaJIbHOM coobiiectBe [2, 17—21]. CITOXHOCTb B TOM,
YTO OIpeAeieHUE «OCI0KHEHKE OIepaLlin» TOJKHO ObITh
TLIATEJbHO BbIBEPEHHBIM U IPUHSTHIM HE TOJbKO XUPYP-
ramMu, HO TaKXKe€ U CTPaXOBbIMM KOMITAHUSIMU, IOPUCTAMHU
U Jaxe pOICTBEHHMKAMU NalueHToB [22].

Bpuranckuii ropucT B obaact MmenumHbel D. Sokol
CUYMTAET, YTO XMPYPruueCcKoe OCIOXHEHME — 3TO HE pa3
1 HaBcerga 3aMKCUPOBAHHOE HEOIArOMPUSITHOE COObI-
THE, a TOJIbKO B3IV Ha MPo0JIeMY C ITO3ULMU 3Tala pas-
BUTUSL MeauLHbI. C pa3BUTHEM TEXHOJIOTUIA U METOLOB
JIeYeHUsI TO, YTO KOLJA-TO CUMTAIOCh HEM30EXKHBIM He-
0JIarOIIPUSITHBIM MCXOI0M OIEPALIM, CTAHOBUTCS XUPYP-
TMYEeCKUM OCJIoXXKHeHueM [17].

B coBpeMeHHBIX 3apy0eXXHBIX HAYyUHbIX TyOIMKALIUSIX
00CyXIaeTcsl MOJHbIA OTKA3 OT TEPMMHA «OCIOXHEHME
ornepaLuu» U BBeAeHMUe 00jiee HEUTPAJbHOTO MOHITUS
«HeXeJaTeIbHOe TIepUOoITepallMoOHHOe cOObITHe» [11, 23, 24].
OnHaKoO He BIIOJIHE BEPHO MATH I10 ITyTU OTMEHBI LIIUPOKO
yIoTpeOIsIEMOro U UCTOPUYECKU CHOPMUPOBABLIEIOCS
TEPMUHA, a JIydylle OOLIMMU YCHIMSIMM ONPEAEIUTh rpa-
HMIIbI €r0 UCIIO0JIb30BAHMSI.

Jpyrue aBTOPhI CYUTAIOT, YTO B CBSI3U C pa3HBIMU MHE-
HMSIMU CIIELMAIMCTOB O TOM, YTO ITIOHUMATBD IO «OCI0XK-
HEHUEM OIepaLm», JIy4lle UATU He 10 IIyTH YTOUHEeHUs
JeUHULIMK, a B CTOPOHY pa3pabOTKU 1 BHEAPEHUSI KJlac-
cuduKalUy pa3HbIX BUAOB HEAPOXUPYPTUUECKUX OCTOXK-
HeHuit [2—4, 6, 11, 12, 18, 19, 24—27]. HecmoTps Ha TO
YTO KJIacCUGUKAIMS OCITOXHEHUI OTlepalldii TakKe He-
00xoaKrMa, OHA HEe PELIAET ITOTHOCThIO ITPODJIEMY TEPMU-
HOJIOTMYECKOM HeOompeae e HHOCTHU.

IIpeacTaBuM HEKOTOpPBIE B3ILJIsIAbl COBPEMEHHBIX UC-
cienoBaTesieil Ha «OCIOXHEHME OIepaLlim»:

* PA. Clavien u coasr. (1992): HeoxxumaHHbBIC HETaTHUB-
HBIE COOBITHSI, CBSI3aHHBIE C orepanueit [26];

* M.R. Veen u coaBt. (1999): noboe HexenaTebHOE
sBJICHUE, CAyYMBIIIeeCs 3a MepUo] HAXOXIAEHUs I1a-
IIeHTa B KIIMHUKe [28];

* Y.R. Rampersaud u coasr. (2006): 3a601€BaH1e WU pac-
CTPOMCTBO, SIBIISIIOLIEECS CIEACTBUEM XUPYPrHYECKOIo
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BMeIIIaTeILCTBA U OTPUIIATEILHO BIUSIOINIEe HA MCXO

JieueHus namuenTa [29];

» D.K. Sokol u J. Wilson (2008): mo001if HexXeIaTeIb-
HBI, HEIPEeIHAMEPECHHBINA Y IPSIMOM pe3ybTaT OIle-
paly, BIUSIIONINIT Ha COCTOSTHHE TIAllEeHTa, KOTOPBIi
He Ipou3ole Obl, eciu Obl Orepalus MpolUIa Tak
XOPOILIO, KaK MOXHO ObLJIO Ha 3TO HagesaThesd [17];

* FA. Landriel Ibafiez 1 coast. (2011): 1o60e OTKJIIOHE-
HHE OT HOPMaJIbHOTO TeUEHUSI ITOCICOIIePAlITnIOHHOTO
niepuona [12];

» J1.YO. YcaueB u coaBr. (2020): Bce OTKIIOHEHMST OT HOP-
MAaJIEHOTO TeYEHHSI TIOCIICOTTEPAIlIMOHHOTO TIEPHOa, CBSI-
3aHHBIE C OTIepaLel M XMPYPIIUECKOM TeXHUKOI [4].
Jnckyccus 00 OCIOXHEHMSIX OTepalidii B OCHOBHOM

CBOIUTCS K TOMY, CTOUT JIM K HUM TIPUYUCIISITD M YIUThI-
BaTh BCe HeXeJlaTe/IbHbIE ITepUOoIepalliOHHbIE COOBITHSI,
Jaxe eCIM KaKre-TO M3 HUX He 0OKAa3bIBaIOT HETAaTUBHOTO
BIIMSTHUS Ha COCTOSIHME IMallMeHTa M IIPOTHO3 3a00Jie-
BaHMUSI.

OO6cyXmeHne 3TOTO BOIIpOCa MOXHO IPOIOJIKUTH
B pycJie MTHTPAOIIepallnOHHBIX ITpodeM. Bee i oTKIIoHEe -
HUS OT MOCAILHOTO Kypca OIepaldy CTOUT CUYUTATh
OCJIOXKHEHMSIMHU WU TOJBKO T€, KOTOPBIE IIPUBEIN K HE-
TaTUBHBIM TTOCJICICTBUSIM IS TTAIleHTa B ITOC/Ieorepa-
IMOHHOM Tteproje? Tak, HEKOTOpPBIE aBTOPHI KPOBOITOTE -
po 6omee 500 MJI CUMTAIOT OCIOXHEHHEM OIEpaIllu.
OmHaKo ecI KpOBOIIOTePsT ObUTa BOBPEMsI BOCITOJTHEHA
M 3TO HE CKa3aJI0Ch HeTaTUBHO HA COCTOSTHMU TTallUeHTa,
CTOUT JIX 3TO CYUTATh OCJIOXHeHNeM? MHEeHUS crelna-
JINCTOB PACXOISITCS.

S.C. Cunningham u coaBr. (2009) npeiararor pasrpa-
HUYMBATh HEOJIArOIIPUSITHBIE MHTPAOIIepALIMOHHBIE COOBI-
THS Ha T€, KOTOPHIE aCCOIIMMPOBAHBI C PUCKOM TTOCIICOIIe-
PalIMOHHBIX OCJIOXHEHW, M Ha Te, KOTOPbIe HE UMEIOT
HeTaTUBHBIX TTOC/IeACTBUI M1t mareHTa [30]. B ucciemo-
BaHuu Y.R. Rampersaud u coabt. (2006) oLeHMBaIKCh
WHTpaoNepallMOHHbIe HEOJaroMpUsITHBIE COOBITUS
IIpY IIPOBEICHUHN OIlepaliii Ha TO3BOHOYHUKE. BRIsABIC-
HO, YTO TaKKe COOBITHS BCTpedaauch B 14 % ciay4daes, of-
HAaKo y 00JIbIIMHCTBA NMaueHToB (76,5 %) 310 He IpuBe-
JIO K KaKMM-TO HETaTHMBHBIM ITOCJEACTBUSIM IIOCIE
orepanun [29].

®pannysckue xupypru P.A. Clavien 1 coaBT. cunTa-
0T, 4TO U1 0003HAYCHUS 1 yUeTa BCeX HeOIaromprsITHBIX
HMCXOMIOB OIlepalliyl HEBO3MOXHO OTPaHUYUTHCST TOJIBKO
OIIHUM ITOHSITUEM «OCI0XHeHUEe» [26]. OHU MpeaiaraioT
BBECTH TaKWe JOTOJIHUTEIbHBIC TTIOHSITHS, KaK «ITOCTIe -
CTBME ONepaldu» U «HEAOCTUXKEHUE LIEJU OIepalim».
Ecnu ocnoxxHeHUe, 110 MHEHHUIO aBTOPOB, 3TO HEOXMIA-
eMoe HeTraTMBHOE COOBITHE, CBSI3aHHOE C OIlepalleif,
TO MOCJICACTBIUE OTIEPAIINN — 3TO OXMIaeMOe HeTaTUBHOE
COOBITHE, TIPHUCYIIEe CAMOMY XHPYPTHICCKOMY BMeIlIa-
TEJIbCTRY.

Takoi1 momxon monaep>kuBaioT Helipoxupypru J.C. Clark
u R.E Spetzler (2011), otMeuast, 9TO B psIIE CIOKHBIX KITH-
HUYECKHX CIy9aeB OKMIaeMOoe ITOCIeOIIePalliOHHOE YXYI-

IeHNe He TOKHO paccMaTpHBAThCS KaK OCIOXHCHUE
omnepaunu [31].

C omHOI CTOPOHBI, UCITOJb30BaHNE TEPMUHA «II0-
CJICIICTBHUE OIEepallii» TOCTATOYHO OIIPaBIAHO IIPH PsIe
BMEIIATEIBCTB B CIOKHBIX KIMHIISCKNX CITydasx. OqHaKo
MMEIOTCS TIOABOMHBIE KAMHHI. DTO MOKHO ITPOIEMOHCTPH -
poBaTh Ha TIpUMePEe XUPYPTUH BeCTUOYIISIPHBIX IITBAHHOM.
NuchyHKIUS TAIEBOTO HEpBa IIOCIE XUPYPITUISCKOTO
ymajJeHHWsT BECTUOYISPHON IIBAaHHOMEI cTerieHH T4b
o Samii BcTpedaeTcs 4acTo Aaxe Y BEAYIINX CIICIIMAIM-
ctoB. ITo noruke P.A. Clavien 11 COaBT., 3TO SIBJISIETCSI BECh-
Ma OXHMIaeMbIM HeOJIaTOIIPUATHBIM COOBITHEM, B TICPBYIO
oyepenpb 00YCIOBIECHHBIM 3aMYLUEHHBIM KJIWMHUYECKUM
CIIydaeM, TIO9TOMY MOKET OBITh OTHECEHO K ITOCIICICTBUSIM
oIepalii, a He K ociioxXHeHusIM. [1po3omape3 mmociie yna-
JieHus mBaHHOMBI T1 u T2 cTereHn IMMOTeHIINAaTbHO BO3-
MOXEH, OJHAKO HE SBJISICTCS OXHUIAEMBIM COOBITHEM,
¥ B CJIydasiX ero pa3BUTHS 1LIeJIeCOO0pa3HO TOBOPUTH 00
OCJIOKHEHUM ortepani. Ho Kak OBITH C TIPOMEKYTOUHBI-
MM CUTyallUSIMM, HaIlpUMeEp BECTUOYIISIpHAS IIBaHHOMA
T3? IvichyHKIMS INLEBOTO HepBa ITOCe Oolepaly OyIeT
SIBIISITHCST TIOCJICACTBAEM YUIM OCJIOKHEHUEM OIIepaIiim?
TyT mMeeTCcst MHOTO HIOAaHCOB 1 BO3MOXXHOCTEH JIJIST BOJIb-
HOI MHTEPIIPETALINHY IPEIIOKEHHBIX TIOHSATHMA, YTO TOJIb-
KO YCIIOXHSIET TTpobsemy. [103ToMy TepMUH «ITOCTIeICTBHC
oIrepall» JIy4Ille NCIIOJIb30BaTh IIPHU Pa3roBope C Malln-
€HTOM M €TO POICTBEHHUKAMMU TS IIPABIIIBHOTO TTOHUMA-
HHS BO3MOXHOCTH ITOCJICONIePallMOHHBIX pobiaeM. Om-
HaKO B HAyYHOM JIUTEpaType OT 3TOTO TePMUHA CTOUT
BO3IIEPKATHCA.

CTOUT OTMETUTD, YTO €IIle OIMHA TPYIHOCTH IIPU pa3-
paboTke Ie(UHUIINN «OCIIOKHEHNE OTepalliii» COCTOUT
B TOM, UTO HE BCETIa BO3MOXKHO Pa3rpaHUYUTh OCJIOKHE-
HHE OIlepallii OT OCJIOKHEHHOTO TeUEeHUsI CaMOoro 3a00-
neBanus [22, 32]. bosee Toro, HepeaKo OCIOXHEHHUE OTie-
pallMM HaKJaablBaeTCs Ha OCJOXHEHHOE TEeUYeHHE
00J1e3HM, BBI3BIBASI CJIOKHBIC ITATOTCHETUIECKIIEC MEXaH!3-
MBI C HEBO3MOXKHOCTBIO OIIpEAeICHUS] MX TTIEPBUIHOCTH.
OcobGeHHO 3TO KacaeTcsl CIy4aeB YPreHTHOW HEeMpOXu-
PYPTHH Yy TTAIIMCHTOB C TSKEIBIMU 3a00JIeBAaHUSIMU WU
TPaBMOM.

Ha ocHoBaHMM TIpOBEACHHOTO 0030pa MPEACTABIISIEM
CBOE BHIEHUE KOPPEKTHOTO UCTIONB30BAHMS TEPMUHOIIO-
riu. CauTaeM mejiecoodpa3HbIM BBEIEHIE U MCIIOIb30Ba-
HHE IBYX IMOHATHI: 1) OCIOXXHEHUE OIepalni; 2) HexXe-
JIaTeJIbHOE TTepHoTepallnoHHOe COOBITHE. OCIOKHEHNE
oIfepaliid — HeXeJIaTeIbHOe COOBITHE, HAIIPSIMYIO CBSI-
3aHHOE C BHITIOJTHEHHBIM OIIEPaTUBHBIM BMEIIIATEIECTBOM,
COIPOBOXKIAEMOE YXYIIIICHUEM COCTOSTHUS TAlleHTa, Tpe-
OyIolIIee KOHCEPBAaTUBHOTO WJIA XUPYPTUUECKOTO JICUCHMS
1 HETaTUBHO CKa3bIBaoIIeecs Ha IMMPOTHO3¢ 3a00JIcBaHMSL.
HexemarenpHoe rmepruonepaioHHOe COOBITHE — OTKJIIOHE-
HHE OT OKMAAEMOTO TSUSHMS OTIePALIMK U TTOC/IeOIIepalit-
OHHOTO TIeproa, He YXyAIIaIoIIee COCTOSTHAE MalleHTa
1 He TpeOylolee TOMOTHUTESILHOTO JICUSHUS WU OIle-
pauumu.



Hanpumep, BHyTpUMO3roBoe KpOBOU3IUSHIE ITOCIIE
XUPYPTUUECKOTO yaaJIeHUS OIYXOJIM, BBI3LIBalOIIEe
Macc-3DdexT, IUCTOKALIIIO U OTIpeaesIoNiee TKECTh
COCTOSTHMS TTallMeHTa, — OCJIOXXHeHue omepanuu. He-
0OoJIbIIIast TeMaToOMa B JIOXE yaaJeHHOM OIyXOJIU, KJIM-
HUYECKM He3HAaUYnMas 1 He TpeOylolas Xupypruuyecko-
ro ygajJieHus, — HeXeJaTeJbHOoe IepruonepanuoHHOoe
cooObITHE.

TakuM 00pa3oM, MOKHO CKa3aTh, YTO HEXEIATETLHOE
MepUOIIePaLIMOHHOE COOBITUE — 3TO «IIPEIOCIOXHEHHUE»,
TO €CTh COCTOSTHUE, KOTOPOE He TOCTUTIIO YPOBHS OCIIOXK-
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HEHMS, HO TOTeHLIMAIBHO MOTJIO UM CTaTh, [IO3TOMY TaK-
Xe TpeOyeT K ce0e BHUMaHUSI.

IIpennaraeMple pa3rpaHUYeHMS B AeOUHUAIMSIX HEOO0-
XOIWUMBI JUIST TOTO, YTOOBI MAKCHMAJIBLHO CY3UTh IIOHSITHE
«OCJIOXKHEHHE OITepallii» IO HETaTUBHOTO COOBITHS, ICii-
CTBUTEJIBLHO «OCJIOXKHSIIOILETO» COCTOSTHHE TTalleHTa, a He
0003HaYaTh UM JIIOOYI0 ACUMIITOMHYIO HEMpOBU3yaIn3a-
OMOHHYIO Haxonky. [1pm aToM HeoO0X0aTUMO TPOPUIAKTH-
poBaTh 1 GPUKCUPOBATH KaK OCIIOKHEHUSI OTIepallnii, TaK
¥ HeXeJlaTeIbHBIC TTepHOIIepalliOHHbBIC COOBITHS, KOTO-
pBIC SIBJISTFOTCS TTOTCHIIMATBHBIMU OCJIOXKHECHUSIMU.
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PAHHUE OCJIOKHEHUSA TEKOMITPECCUBHOM
TPEITAHALIMU YEPEIIA V BOJIbHBIX C TAKEJION
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B cTaTbe paccMoOTpeHbl 3NUAEMUONOTUS, BULLI U 0COOEHHOCTY NAaTOreHe3a paHHUX OCNIOXHEHUI BbINOJHEHUSA JeKoMnpec-
CMBHOI TpenaHauum yepena y naluMeHToB C TAXKENO0N YepPenHO-MO3roBoi TpaBMOii.
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Early complications of decompressive craniectomy in patients with severe traumatic brain injury
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The article discusses the epidemiology, types and features of the pathogenesis of early complications of decompressive
craniectomy in patients with severe traumatic brain injury.
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Xupyprudeckoe jedeHre 4eperTHO-MO3TOBOM TPaBMbI
(UYMT) aBnsteTcst OMHOM M3 caMbIX aKTyaJIbHBIX IIpOOIeM
COBPEMEHHOI MEIULIMHBI U UMEET 0O0JIbIIIOE COLMATIbHO-
sKoHOMMUYecKoe 3HaueHne. YMT — omgHa U3 r1aBHBIX TIpU-
YMH JieTaabHOCTU 1 nHBaMau3any. Ha YMT npuxonurcst
JI0 TIOJIOBUHBI JIETAJIbHBIX MCXOA0B OT BCEX BHUIOB TPABM.
O61mas sretaabHOCTB TTpr YMT, BKITIOUast ee J1eTKyto hopMy,
cocrapisieT 5—10 %; npu Tsekesbix popmax UMT co 3Ha-
YUTEJIbHBIM MTOBPEXIEHEM MO3Ta JIETAJIbHOCTh BO3pacTa-
er 10 41—85 %. bosbliasg Dol THBAIMIN3ALWN U JIETAIb-
HBIX UcxonoB Beienctsue YMT cpenu TpymocrnocoOHOTo

HaceJICHUS OIIpeIeIISieT e¢ BeAyIIee MeCTO 110 HAaHOCHMO-
MYy CYMMapHOMY MEIMKO-COIIMATEHOMY ¥ S KOHOMUYIECKO-
My yiiepOy (3aTpaThl Ha JIeYeHNE U peadMINTAIINIO) CPEIU
BCeX BUIOB TpaBMm [1-9].

ITatorenez YMT o0ycinoBieH BO3AeICTBUEM IIEPBUY-
HBIX ¥ BTOPUYHBIX TTOBpexXmaoImx dakropos. [lepBud-
HbIe TToBpekneHus mpr YMT cBA3aHBI ¢ HEITOCPEICTBEH-
HBIM BO3IECTBHEM TPAaBMUPYIOIINX CHJI HA KOCTH Yepera,
MO3TOBBIE 000JI0YKM, TKaHb M COCYIBI MO3Ta, CUCTEMY
JMKBOpOIUpPKyIsSuun. [Ipy mepBUIHOM MMOBPEKACHUU
MO3Ta IIPOUCXOAUT HapyIIeHWEe CTPYKTYPhl HEIpOHOB
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U TJIMAJIbHBIX KJIETOK, BO3HUKAIOT CUHAIITUYECKUE pa3phl-
Bbl, HApYLIEHUE 1IEJTOCTHOCTU WJIM TPOMOO3bI COCYIOB.
BropuuHble NOBpeXAEeHNSI MO3Ta pa3BUBAIOTCSI BCJIEACT-
BU€ NMaToPU3UOJOTUYECKUX MEXAHU3MOB, UHAYLIMPYIO-
LLIMXCSI B MOMEHT TpaBMbl. Pa3BUTHE BTOPUUHBIX TTOBPEX-
JIEHUH Mo3ra oOYCJIOBJIEHO KaK BHYTPUYEPEMHBIMU, TaK
1 BHeUepeImHBIMHA (pakTopamu. K BHYyTpmuepenmHbIM (Dak-
TOpaM BTOPUYHOTO MOBPEXKIEHUST OTHOCSIT 9KCAUTOTOKCHY-
HOCTB (HEMPOTOKCHMIHOCTD BO30YKIAIOIINX AMIHOKHCIIOT),
CBOOOIHOPAIMKAIbHbBIE KJIETOUHbIE TOBPEXIEHUS, aHTUO-
cITasM (aHTHOMATHIO), HApYIIEHNE MO3TOBOTO KPOBOTOKA,
paccTpoiicTBa HEMPOHABHOTO MeTab0aM3Ma, BHYTPU-
yepeIrHble MH(PEKINOHHBIE OCIOXHEHUS, CYyIOpOTH,
TpaHCMeMOpaHHbIMA MOHHKIN aucbanaHc u T.4. [1porpec-
CUPOBaHKWE BTOPUYHBIX BHYTPUUEPEMHBIX MOBPEXKIACHUN
TECHO B3aMMOCBSI3aHO C BO3IECTBMEM BHEUEPEITHBIX I10-
BpeXIarommx (haKTOPOB: apTeprUaIbHOM TUIIOTCH3NH, TH-
MOKCEMUU, aHEMUM, TUTIEP- U TUTTIOKAITHU U, SJIEKTPOJIMTHBIX
pacCTPOMCTB, TUIIEP- W TUNONIMKEMUU, TUTIEPTEPMUH,
HapyleHUsI KUCIOTHO-OCHOBHOTO COCTOSIHUSI M1 BOCTIAJI-
TEJIbHBIX peaknii (CHHIPOM CHCTEMHOTO BOCITATUTEIb-
HOTO OTBETA).

Pannuii nepuon tskenoin YMT conmpoBoxkaaeTcst pas-
BUTHUEM HUILEMUU U AU(PGY3HOTO OTEKA MO3ra, KOTOPbIi
SIBJISIETCS HanOOoJIee YacTOU MPUYMHOMN YBETUUEHUS BHYT-
pudepertHoro nasieHus (BYJL) 1 pa3BUTHS CTOMKOI BHYT-
pudepenHoit turieprensun (BUI) [1-3].

Komrnpeccus ronoBHOro Mo3ra BCJAEACTBUE €T0 OTeKa
WJIM BHYTPUUYEPENHOU reMaToMbl TPUBOAUT K Pa3BUTHIO
JIUCIIOKALIMOHHOTO CUMHAPOMA, KOTOPBI MpeacTaBiisieT
c0001i1 cMeIeHre OOJIBIINX MOTYIIApUIA MO3Ta U/ WJIN T10-
Jlyluapuii Mo3Xxeuka, pUBOsIIEe K KOMITPECCUU CTBOJIA
MO3ra ¢ MOCJEeAYIOLIMM HapylIeHUEM XU3HEHHO Ba>KHbIX
(GYHKILMIA IbIXaHUs U KpoBooOpameHus [10].

IIpu tsxkenoit YMT, conpoBoxaaroiieics pa3BUTUEM
BYI BcnencrBue nporpeccupoBaHus AUCIOKALIMU MO3Ta,
COCTOSIHME 00JIBHOTO MPOTrPECCUBHO YXYAIIAETCS, TTOITO-
MYy XUpPYypruueckoe JiedeHue y moctpagaBmiux ¢ YMT
U OCTPBIM JHUCJIOKALIMOHHBIM CUHAPOMOM MTPOBOJST B 9KC-
TPEHHOM TOPSIIKE — 0 PA3BUTUSI BTOPUUHBIX HAPYLIEHUIA
KPOBOOOpAIIIEHUsI B CTBOJIC MO3ra 1 ()OPMUPOBAHUS HE-
obpatmMoii cTanny muciokamuy (yiemienus) [11, 12].

HeoTnoxHoe onepaTuBHOE BMEIIATENbCTBO (JIEKOM-
Ipeccus Mo3ra) npu Tsokenoit YMT, ocioxkHeHHOI pa3BH-
THEM IUCIIOKALIMOHHOTO CUHIPOMA, TOJIKHO ObITh HarpaB-
JIEHO Ha paJuKaJbHOE yaJeHUE FeMaTOMbI, BbI3bIBAIOILIEH
KOMIIPECCHUIO TOJIOBHOIO MO3Ta M3BHe, cHuxeHue BYU/]
U YMEHbIILIEHUE TTPOSIBICHUI AUCIOKALIMOHHOTO Mpolecca
[2, 3, 11].

B03MOXHBI 2 OCHOBHBIX BHIA JEKOMITPECCHUM TOJIOB-
HOro MO3ra — Hapy>XHasi U BHyTPEHHSIS.

BHyTpeHHSII TeKOMITpecCHst MOXKET BKITIOUYaTh: 1) BO3-
JIEUCTBUE Ha LIEPeOPOCTTMHAIBHYIO XKUAKOCTb: MyHKIIWIO
U Hapy>XHOE IpEHMPOBaHNUE OOKOBBIX XETYI04YKOB r0JIOB-
HOTO MO3Ta, BCKPBHITHE 0a3aJbHBIX IIUCTEPH C ITOCICIY-
olIeil acnupanueit HepedpPOCIUHAIBHONA XUAKOCTH,

PEKIIMHALINIO (IKCITESJUISIIINIO); 2) yIaJleHNe YaCTH MO3TO-
BOTO BEIIECTBA: PE3EKIIMIO BEIIECTBA MO3Ta B Ipemesiax
(byHKIIMOHAIPHO MeHee 3HAYMMBIX €TI0 OTIeI0B. B Kaue-
CTBE JIOTOJHUTEILHONM METOTUKI BO3MOXHO paccedeHIe
CTPYKTYp TBEPHOIT MO3TOBOM 00OJIOYKU — IIPOBEACHUE
TEHTOPUO- WIN (haTbKCOTOMUM.

HapyxHast mekoMITpeccHst TOJIOBHOTO MO3Ta 3aKIIIO-
JaeTcs B yIAJICHUH CIABIMBAIOIINX MO3T ITATOJIOTMYECKIX
obpazoBanmii (BUI, ouaros ymmba) u yBeTmIeHNN 00beMa
noyiocTu yepemna [1, 13].

B xauecTBe Hapy:KHOI TEKOMITPECCUM TIPOBOMISIT e~
KOMIIpecCHBHYIO TpemaHaumio yeperna (ITY) — omepa-
110, HAIIPABJIICHHYIO Ha YBEJIIMYCHUE BHYTPUICPEITHOTO
oobema, cHizkeHne BU/I. Onepanmst 3aKimrodaeTcst B yaa-
JIeHUH (hparMeHTa YepeITHOM KOCTY 1 BBIITOJTHEHIH PACIIIH-
PSIIOIIIEH TIJIACTUKY TBEPIOM MO3TOBOM 000I0UKH |3, 5].

HexoMITpeccrBHAS TpeIlaHAIINS YepeTia BIIEPBbIe ObI-
nma onucaHa T. Annandale B 1894 1. Kak majuImaTUBHAS
npolienypa, KOTOPYI0 OH BBIIIOJHSUI Ha TIPOTSKEHUU
20 yieT Mo MOBOIY HeollepaOeIbHBIX OITyXOJIeH MO3ra.
B 1901 1. B.T. Koxepom OB OITyOJIMKOBaH TOKJIAI O TOM,
yto ITY MoxeT ObITh McIOAb30BaHa j1s1 60puObl ¢ BUT,
a B 1902 . X. KymmHr ony6iaMKoBan paboTy, Iiie omucai
npuMeHeHnne JTY mpu ledeHNU MOCTTPaBMaTUYECKOTO
oreka mosra. B Hacrosiee Bpemst ATY nmpumeHsItoT ripu
tskenoit YMT, nngapkrax B 6acceitHe cpegHeil MO3roBoi
apTepuu, cydapaxHOMOAIBHBIX M BHYTPUMO3TOBBIX KPO-
BOMBIIUSIHUSAX M T. 1.

CornacHO peKOMeHOAIMsIM, TIPeUIOXKeHHBIM EBpo-
nerickuMm KoHcopuuymoM 1o YMT (European Brain Injury
Consortium) 1 AMepruKaHCKOI accolualineit HEBpOJIOTOB
" Helipoxupypros (American Association of Neurological
Surgeons), npumenenne ATY nmpu YMT, compoBoxna-
roericsa BUI, Hapsiny ¢ BBemeHueM 0apOUTYypaTOB U yMe-
PEHHOU TUMOTEPMHEH OTHOCHUTCS K METOHAM JICUCHUS
«BTOpOTO nopsiaka». JITY BbIMOIHSIIOT B MOCIEAHIOW OYe-
penp — B caydae Hea(pDEeKTMBHOCTH «ITOIIATOBOTO» aJIT0-
pUTMa MHTEHCUBHOW Tepanuu mosbilieHHOro BYJI [7,
14—18].

Bo Bropoii nooBrHe XX B. B CBS3M C pa3BUTHEM HEHPO-
peanuManuu nHTepec K JITY HecKoJbKO yraji, ooHaKo 3a
TIpoIIeAIIre 2 IeCATIICTHS BHOBb OTMEUCH BCIUIECK MHTE-
peca k ncnonib3oBanuio JTY mipu tskenoit UMT [19].

JexoMIipeccuBHAs TpEMaHaLUs Yepena o0nanaeT psi-
JIOM TIOJIOKUTETBHBIX 3(P(EeKTOB, TAKUMM KaK HEMEJICH-
Hoe U cToiikoe cHxkeHue BU/l 1 HopMmanuzaluusi CKopo-
CTelf KPOBOTOKA MO MHTPaKpaHUAJIBHBIM cocynaM [20, 21],
YBeIMYCHUE CKOPOCTH KPOBOTOKA Y YMEHBIIICHNE NHICK-
ca myJbcalu B 00erx reMucdepax [22], yBeInueHe Mo3-
TOBOTO KPOBOTOKA M TTOBBIIICHNE MIeP(hY3NMOHHOTO JaBJIe-
HUS TOJOBHOTO Mo3Ta [23], yBeIWdUeHHMEe KOJMYECTBA
nepdy3nupyeMbIX KaIlMIISIPOB, YAydIlIeHNe KOMILIacHca
MO3TOBOI TKaHu [24].

[IpoBeneHHBIE B TOCIETHIE TOMBI MCCICIOBAHUS T10-
Kazanau onpegeiieHHyio adpdektuBHocTh JATY. ITo pe-
synpTaTaM ucciaegoBanusts STICH I mpu cmoHTaHHOM



CyNIpaTeHTOPHAIPHOM BHYTPUMO3TOBOM KPOBOMIINSHUN
HE BBISIBJIICHO TIPEMMYINECTBA PaHHEH OIepalliy, B TOM
yuciie TY, no cpaBHEeHUIO ¢ mepBOHAYaJIbHBIM KOHCEP-
BaTUBHBIM JieueHueM [25]. B uccnemosanunu STICH 11
YCTaHOBJICHO, YTO paHHEE XUPYPTUMICCKOE BMEIIATEILCTBO
HE TOJIbKO HEe YBEJIMIMBACT JICTATbHOCTh I MHBAIUAN3A-
LIMIO MALMEHTOB 4Yepe3 6 Mec OT MOMEHTa OllepalLuu,
HO MMeeT KIIMHNIECKN 3HAYNMOE IIPEUMYIIECTBO B BELKH-
BaeMOCTH y TIAIIMEHTOB CO CIIOHTAHHBIM ITOBEPXHOCTHBIM
BHYTPUMO3TOBBIM KPOBOM3IUSHUEM 0€3 BHYTPYDKETYIOU-
KOBOro KpoBousnusHus [26]. [1pu ganpHeiinem uccieno-
pannu, STICH (Trauma), 6bUIO TTOKa3aHO, YTO PaHHSIS
XUPYPIHST MOXKET OBITh IIEHHBIM MHCTPYMEHTOM B JICYCHUN
TpaBMaTUYECKOTO BHYTPUMO3TOBOTO KPOBOM3IMUSIHMUSI,
0COOEHHO ecTi 6aJlT o IIKajie KOMBI [71a3ro cocTaBisier
ot 9 o 12 [27], a mpu mpoBeIeHNY MeTaaHaJIN3a 3 MCCIe-
moBanmii — STICH, STICH Il u STICH (Trauma) — 6s110
MMOATBEPXKICHO, YTO paHHEE XUPYPIrUIeCKOe BMEIIATEIb-
CTBO 00JIaaeT MPEUMYIIIECTBOM Y TTAIIMEHTOB C OajuTaMu
1o 1rkajie koMbl [71a3ro ot 10 1o 13 BKIIIOYMTETHLHO U Y T1a-
LIMEHTOB ¢ OOJIBIIINM IT0 00BEMY BHYTPUMO3TOBEIM KPOBO-
n3nussHueM (0ozee 10 Mir), Ipy 3TOM paHHEe XUpyprude-
CKO€ BMEIIATEIbCTBO TeM 3¢ GdeKTUBHEe, YeM OOoJbIIe
00BbEM BHYTPUMO3TOBOTO KPOBOM3IIUSTHUS [28].

OmHako, HECMOTPSI HA HECOMHEHHBIC TTOJIOXUTEThb-
Hble 3ddexTnl, ATY gBaseTcss BHICOKOTpaBMAaTUYHOM
orrepalyeii ¢ 00IbIINM KOJTMYECTBOM OCIoKHeHMI [29, 30].
Ocnoxuenund nocie ATY y 60oabHBIX ¢ TsoKenoir YMT
pa3BuBaioTcs 6osee yeM B 50 % ciydaes. Y 25 % nanueH-
TOB pa3BUBalOTCs 2 1 6ojee ocinoxXHeHuit [19, 31].

Ocnoxaennsgs YMT — npucoenmHUBIIMECS TTATOJIO-
TUYECKUe TMPOIECChl, BO3HMKAOIINE TP BO3ICHCTBUN
Pa3TMYHBIX JOTIOJIHUTEIBHBIX 9K30T¢HHBIX Y 9HIOT€HHBIX
¢akTopoB. PazBuTHe OCIOKHEHU 3HAUNTEIHHO YXyIIIIa-
€T MCXOJI JIeYeHU IMaueHTOB ¢ Tskeaoit YMT.

CornacHo kiaccudukanuu, pemioxkeHHoi X. E Yang
u coaBT. (2008) [32] u S.I. Stiver (2009) [33], ocoxHeHUsI
JATY nenst Ha paHHUE (pa3BUBAIOTCS IO 7 CYT MOCIIE TIPO-
Bemenus JITY) n mo3mHme (pa3BUBArOTCS Ha 8-¢ CYTKU
" TTo3Xe mmocie mpoBeaeHust ATYH).

K pannum ocnoxuenusim ITY oTHOCHT:

* pelIMANB BHYTPUUECPEITHBIX TeMaTOM M 00pa3oBaHUeE
HOBBIX TeMaToM (Ha WCIWJIATepaJIbHON CTOpPOHE,
Ha KOHTpaJaTepaJIbHOI CTOPOHE);

* SBOJTIOLIMIO OYArOB YIIMOa MO3ra;

* yIIeMJIeHHE BEIeCTBa TOJIOBHOTO MO3Ta B TpeTaHaIIi-
OHHOM JedeKkTe (OTZHOCTOPOHHEE/IBYCTOPOHHEE
VIIeMJICHHUE);

* TIOCTONEPAITMOHHYIO MH(EKIINIO B TIEPBEIE 7 CYT;

* IOCTOINCPAIMOHHYI0 WIIEMUIO TOJIOBHOTO MO3Ta
C BO3MOXHOM reMopparnueckoit TpaHchopmalimeii;

* BHYTPIDKETYIOUYKOBOE KPOBOM3IHSHHUE.

K no3maum ocnoxxenusim JITY oTHOCST:

* THOWHO-BOCIIAJIUTEIbHBIC (IT03XE 7 CYT);

* TUKBOpPOIMHAMUYECKNE (CyOmypaabHBIE THUIPOMBI,
ruapoledanys, JUKBOPHBIC (DUCTYIIBI).
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PerrouB reMaTtoMm Ha UTICHJIaTepaIbHOM 1/ 0Opa-
30BaHME HOBBIX TeMaTOM Ha KOHTpaJIaTepaIbHOM CTOPOHE
ot JITY gaBnsgeTcs TsoKeIbIM ocnoxXHeHneM. CorjlacHo pa-
60TaM 3apy0OesKHBIX aBTOPOB, OOIIAsl YaCTOTa BOZHUKHO-
BEHUS TeMaToM, KaK MIICH-, TaK M KOHTpaJaTepaIbHBIX,
coctaBisieT 0KoJj10 7 % (no ganubiM X.F. Yang u coaBt. —
7,4 %,J.M. Piepmeier u F.C. Wagner — 10 %, A. Matsuno
1 coaBT. — 5,7 %), npuueM 0oJiee IOJOBUHBI U3 HUX pa3-
BUBaloTcs B TepBhie cyTku Tociie ATY [32—35]. Cpenn
MMAIleHTOB ¢ HEHPOXUPYPTUIECKONM MATOJIOTHUEH, KOTO-
pbiM BeinosHsun A TY, peunauB uricuaarepaibHOM remMa-
ToMBbI BO3HUK y 10,2 % GonbHbIX (236/2297), a yacToTa
peunanBa OblJIa CAaMOM BBHICOKOM Y TTAIIMEHTOB, TIepeHeC-
wux ATY nocie UMT, — 12,9 % (188/1455) [36—58].
B psime nccaenoBaHmil OBLIO MOKAa3aHO, UTO YaCcTOTA pas-
BUTHUS KOHTpaJaTepaIbHOM WM yIaJleHHOM OT MeCTa X1-
PYPTMUYECKOIO BMEIIATeIbCTBA TeMaTOMBI ITOC]Ie BBITION-
nenust TY cocrasnsier 8,6 % (63/732) [35, 40—45,
59—62]. Mo nanneiM 0. B. Ilypac u coast., A.D. Tanbimno-
Ba, y 61 % nauueHTOB pellMIUBHbIE TeMAaTOMbI ObUIM Ha
cTopoHe onepauu, y 31 % 60bHBIX 06Pa30BaIKCh HOBBIE
reMaTOMBI Ha KOHTpajlaTepalbHOM cTOpoHe. Bece remaTo-
MBI OBLIN CYOIypalbHBIMU WJIU SITUIYPATbHBIMU B CHOp-
MHUPOBAJIMCh B mepBble 2 cyT nociie mpoBeaenus JTY
[63, 64]. ITo MHEHHIO aBTOPOB, ITPUYNHOM PELIMANBA Te-
MaTOM Ha UTICHJIaTepaIbHON CTOPOHE MM 0Opa30BaHMS
HOBBIX TeMaTOM Ha KOHTpaJIaTepaTbHOU CTOPOHE SIBIISICT-
cs1 riporpeccuBHoe cHkeHue BU/I mocie onepauuu, mo-
cJIe 4ero IMpouCXoauT Tepepactpenenernre BUJ, cHmka-
eTCsl KOMIIPECCHSI BeIlleCTBAa MO3Ta Ha ITOBPEXXICHHBIC
COCYIBI, M, KaK CJICICTBHE, TIOSIBIISICTCSI KPOBOTCUCHUE M3
paHee CHABIEHHBIX OTEYHOU TKAaHBIO TOJOBHOTO MO3Ta
MOBPEXAEHHBIX cocynoB [32, 33, 59, 63, 64]. ABTOpbI cuu-
TalOT, YTO HanboJIee 3HAUNMMBIMK (DAKTOPaMU, CTIOCOOCTBY-
IOIIMMM Pa3BUTUIO OTCPOUYCHHBIX PEIIMANBHEIX SITH- 1 Cy0-
IypaJbHBIX TEMAaTOM, SIBJISTIOTCSI BO3PACT MOCTPAIaBIINX,
coueranHas UYMT. Bonee 50 % manueHTOB, Y KOTOPBIX
00pa3oBaINCh OTCPOYCHHBIC T€MATOMBI, OB CTapIie
50 ser. Cpeny mauueHTOB B Bo3pacte 60 JieT 1 MoJioxe
peLIMBHbIE FEMATOMBI ObLIM OTMEYEHbI B 2,6 % ciiyyaes,
cpeau nauueHToB crapiie 60 et — B 12,3 % ciyuyaes.
Boiee BbicOKas yacToTa pa3BUTHUSI PEIIUAUBHEBIX WM 00-
pa3oBaHMSI HOBBIX T€MAaTOM Y MAIIMEHTOB CTApIIEro BO3-
pacTa, BepOsITHO, 00YCIOBJICHA YBEJIMICHNEM CBOOOTHBIX
JIMKBOPHBIX IIPOCTPAHCTB 3a CUET aTpOohNH MO3Ta; MEHb-
1IMM, 4eM Y MOJIOJbIX MauueHToB, BY/1; mpuemMom 3Hauun-
TEJBLHOM YaCThIO MTALIMEHTOB MOXMJIOTO BO3pacTa aHTUKO-
aryJIstHTOB. TakKe Takue TeMaTOMBI Yallle pa3BUBAIOTCS
y TTIOCTPAIABIINX C OOIBIITNM 00bEMOM MTOBPEXKICHMS (Te-
MOpparmn4ecKnii KOMIIOHEHT M 30HaA OoTeKa mMo3ra). Me-
IraHa o0beMa MMOBPEXKIACHMS Y MAIIMeHTOB, Y KOTOPBIX
pPa3BWJIMCh OTCTPOYEHHBIE reMaToMbl, Obuta 100 cm3,
y OOJIBHBIX 0€3 MOBTOPHBIX remaToM — 60 cm?’. Takue pak-
TOPBI, KaK YPOBEHBb CO3HAHMS 1 BEIPAXKEHHOCTD THUCIOKA-
IMOHHOTO CMHAPOMaA, He SIBJISUINCH 3HAYNMBIMU TTPEINK-
TOpaMH 00pa30BaHUS OTCPOUYCHHBIX M PEIMIUBHBIX
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reMaToM. OTCpoUYeHHBIC KOHTpaIaTepaIbHbIC SITUIYPaTh-
HBbIE TEMATOMBI ¥ BCEX MAIIMEHTOB 00Pa30BaiICh B 30HE
repesioMa Koctelt ueperna. [IpmamnHoii oopa3oBaHUs TeMa-
TOMBI SIBJISUIOCh KPOBOTEUEHHME M3 MecCTa IiepelioMa
IIPY YMEHBIIEHUY TAMITOHUPYIOIIETO BIMSIHUAS OTeKa MO3-
ra pu cHkeHun BU/JL [63, 64].

Iemopparudeckasi 3BOJIOLMSA OYaroB yimmuba —
ellle OJHO OCJIOKHEHNE, BO3HUKAIOIIEe B paHHNE CPOKU
nociie JITY [33]. Kak coobGiuator B. Aarabi u coasr. (2006),
JAHHOE OCJIOXHEHMUE pa3BUIoch y 16 % mocTpamaBLInX
niocite JITY B cpenHem B riepsoie 18 4 mocie oneparmn [65].
B uccnemosanuu S.1. Stiver (2009) otmeueHO, 9YTO TaHHOE
OCJIOXHEHME BCTpevaeTcs B 58 % ciiyyaeB I1ociie onepa-
umit ITY u 82 % npuxoauTcst Ha UIICUIATEPaIbHOE I10-
nymapue. Takke aBTOp yKa3bIBaeT, 4TO IIPU O0beME Pell-
IMBHOTO o4ara 6oJjiee 20 MJI JIeTaIbHOCTE cocTaBuia 57 %,
a npu oobeme MeHee 20 M — 15 % [33]. [1pu meTaaHamu-
3¢ uccnenoBanuii S.P. Ban (2010), D.J. Cooper (2011),
C. Fung (2012) u ap. mmony4eHbl JaHHBIE O BEICOKOI Ya-
CTOTE Pa3BUTHUSA TeMOPPArMIeCcKOro IPOrpeCcCUPOBAHMS
ymm6oB — 12,6 % (163/1256) natmentoB ¢ YMT, mon-
Bepruythix JATY [38, 40, 46, 59, 65—74]. 10.B. Ilypac
M COABT. COOOIIMAIOT, YTO TpaHC(OpMAaIIUs 09aroB yImba
MO3ra, KOTopasi COIIPOBOXIalach YBeJIMUCHUEM 00beMa
IUTOTHOM 9aCTH M OTEKOM, YTO ITOTPEOOBAIIO TTOBTOPHOM
oIrepaliy, MPOUCXOAMIa Ha 3—5-¢ CyTKH MOCJIe IpOBeae-
Hust JITY u 6bu1a otmeveHna y 19 (3,1 %) u3s 596 noctpa-
npaBuux (18,6 % Bcex moBTOpHBIX onepauuii mpu JATY)
[63, 64].

A.1O. KopmoHcKuit ¥ cOaBT. 0TMEUAIOT, YTO y BCEX Ma-
LIMEHTOB 2BOJIIOIIMIO OYara yinbda Kak B pe3y/abraTe yBe-
JIMIeHUs] 00beMa IUIOTHOM YacTH, TaK W BCJICICTBUE YBe-
JIMYEeHUs 30HBI TepuOKaJIbHOTO OTeKa HaOJIomaan
Ha ctopoHe JITY. MexaHu3M 3BOJIOLMU OYaroB yiunoda
CBSI3aH CO cHIXKeHHeM ypoBHSI BU/I u mepepacmpenee-
HHEM U YCUJICHUEM MO3TOBOTO KPOBOTOKA (KaK IJI00ah-
HOTO, TaK ¥ pETUOHAJIEHOTO), IPEUMYIIIECTBEHHO Ha CTO-
pone 1TY, B KOMIIPUMUPOBAaHHBIX U UIIIEMU3UPOBAHHBIX
Y4YacTKaXx BeIlleCTBa MO3Ta BCIICACTBIE ITPOBEICHMS JEKOM-
npeccuu [75]. Tumepnepdy3rst MOXET TPUBOAUTH K pa3-
PBIBY MEJIKMX TPOMOHUPOBAHHBIX COCYIOB B 30HE «IICHYM-
Opel». B pesynpraTe MHOXECTBEHHBIX IUATIICIC3HBIX
KPOBOM3IMSHUMN (POPMUPYIOTCSI 09ar TeMOPParunIecKoro
MIPOIMTHIBAHUS M YBEJIMUMUBACTCSI 00BheM yIITOa (IIponc-
XOIuT ero 3Bojtonus) [75]. CnemcTBreM 3BOTIONUN OYa-
roB ylIn0Oa SIBJIsSIeTCS pa3BUTHE HEKOHTpoaupyemoid BUT
W IUCJIOKAIIMOHHOTO CHHAPOMA, YTO CIIOCOOCTBYET yBeE-
JIMYCHUIO KOJIMYECTBA HEeOIarOIPHUSATHBIX MCXOIOB JIeue-
Hug noctpaaasiiux ¢ YMT, a 60JIbLIMHCTBO UCCIEn0Ba-
TeJel CUYMTAIOT, YTO IIPOBEIeHMNE ICKOMIIPECCUBHOM
TpeTaHallNK SIBJIIeTCs (PaKTOPOM PMCKA SBOJTIOLINH YIIIH -
6oB [75, 68,71, 76—82].

M3HavanbHO 60J1b1110I 00bEM OuYara epBUYHOTO IMO-
BpEXXICHUSI MO3Ta TaKXKe SIBJIICTCS (PaKTOPOM pa3BUTHS
9BOJIOLMM oyara yiuoba. Yimobl Majioro oobemMa Toxe
MOTYT IIPOTPEeCCUPOBaTh, HO YIIMOBI OOIBIIOrO 00bheMa

MMEIOT TOBHITIICHHYIO TEHICHITNIO K BOJIIOIINH B IIEPBBIC
24 g mmocye TpaBMHI [79]. B omHOM M3 McciemoBaHU OT-
MEYEHO, YTO YBeIMYEHME IJIOTHOM YacTu yiunba Ha 30 %
u 6oJiee OT CBOETO IePBOHAYAIBHOTO 00beMa HaOII0a-
JIOCH TOJIBKO Y ITAITMEHTOB C KCXOTHO OOJIBITMMH O9araMu
yImba 1 YTHETEHHEM YPOBHS OOIPCTBOBAHUS IO COTIOpa
Y KOMBI. ABTOPHBI TaK3K€ COOOIIIAIOT, YTO HU Y OMHOTO 0O0JIb-
HOTrO C ypOBHEM 00ApCcTBOBaHUS 15 6a/I0B 110 1IKaie KO-
MBI [71a3r0 ¥ MCXOTHBIM 00BEMOM TTOBPEXKICHUI MO3Ta
MeHee 14 cMm® ouaru yuirba He pa3BUMBaJIUCh U IIOIBEpra-
JINCh 0OpaTHOMY Pa3BUTHIO Ha (DOHE KOHCEPBATUBHOTO
neuenud [71]. A.FO. KopooHcKuii 1 cOaBT. OTMEYaAIoOT,
YTO HAaMOOJIee 3HAYMMBIMHU YCIIOBHSIMU TTPOTPECCUPOBAHNS
YIIMOOB SIBJISIIOTCSI COYETaHUE ovara yinoa ¢ OCTpoii cyo-
IypaJIbHOM reMaToOMOI, HaJTMIMe MaCCUBHOTO CybapaxHO-
MIAJTbHOTO KPOBOMBIMSHUS, a TaKKe M3HAYATIbHO 00JIhb-
moi odobem oyara ymwuba. Kpome TOoro, HezaBUCHUMO
OT MCXOTHOTO O0BbeMa odJara ITOBPEXIEeHMS CIaBJICHUE
LMCTEpH OCHOBAHWS MO3Ta SIBJISIETCS OMHUM U3 (PaKTOPOB
pucka 3Bomounu ymuoba [75]. IIporpeccupoBaHue yim-
00B yalle HabJogaeTCs y HOXUIbIX (cTapiie 60 yet) ma-
IIMEHTOB, YTO CBSI3aHO C MHBOJIIOTUBHBIMU N3MEHEHUSIMU
COCYIMCTOM CTEHKHM B COBOKYITHOCTH C YacTO BCTpeda-
FOIIMMMUCS y TAITMEHTOB ITOXKIIIOTO BO3pacTa COMAaTUICCKH -
MM 3a00J1eBaHUSIMHA (THUTIEPTOHINYECKAsI 00JIe3Hb, CaXapHBIiA
IradeT U aMUJIOMI03), BCICACTBHE Yero IepeOpaabHbIC
COCYIBI CTAHOBSITCS MEHee 3JIaCTUIHBIMU U 00JIee XPyII-
KUMH. DTO MMPUBOAUT HE TOJIBKO K (POPMHUPOBAHUIO OUArOB
yImb6a OOJBIIETO pa3Mepa, YeM Yy MOJIOIBIX MAllMEHTOB,
HO ¥ K IPOrpeccupoBaHuio oyaros [3, 75, 68, 71, 79—81,
83, 84].

OcnoxHeHne, TaKKe BCTpevalolieecsl B paHHEM TIe-
puone nocie ATY, — ymemaeHue BellecTBa rOJIOBHOTO
MO3Ta B TpelaHaIlMOHHOM AedeKTe, TaK Ha3bIBacMOeE
«TPBDKEBOE» BHIIISTYNBaHKE. JJaHHBIM OCTTIOXKHEHHUEM TIPH-
HSITO CYMTATh IpoJIabrpoBaHue Mo3ra Ha 1,5 cMm wiu 6osiee
BBIIIE TIOCKOCTH AedexTta [33]. VinemiaeHue BelllecTBa
TOJIOBHOTO MO3Ta BO3HUKAET B IIEPUOLT OT HaYaJIa 2-X CYyTOK
TOCJIe OoIepaliy 1 10 KoHIa 8-x cyrok mocie JTY [59].
YacTora BOBHMKHOBEHHMSI TAKOTO OCJIOXKHEHMUS, IO JaH-
HBIM pa3HbIX aBTOPOB, Kosebmaercst or 14,6 o 51,0 % [19,
30-33, 52, 59, 85]. Kak coo01iatoT oTeuecTBeHHbIE UCCIie-
IOBaTeJI, TIPOJIATIC M YIIeMJICHHE BelllecTBa MO3Ta B Tpe-
MaHAIIMOHHBIN AedEKT C MOCASAYIOIMNM eT0 HEKPO30M
pa3BUBAJINCH B TeueHUe NepBbix 3 cyT nocie ATY u obumm
JarHocTUpoBaHbl ¥ 12 (2 %) GonbHBIX U3 596 [63, 64].
IpBKeBOE BEITITUMBAHKE YACTO BCTPEYAIOCH Y TIOCTPAIaB-
IIMX CO BCITyYMBAaHMEM U IIPOJIA0OMPOBAaHMEM MO3Ta B TPe-
MaHAIIMOHHBIN HedEeKT BO BpeMs OIepalnii, HeCMOTPS
Ha TO YTO pa3Mepsl KOCTHOTO AeeKTa Yy MHOTHX ITallieH-
TOB MpeBbIIaNIN 12 cM B mraMmeTpe. BKimHeHMe yJacTka
MO3ra B TpeIMaHAIIMOHHOE OKHO MPUBOIUT K KOMIIPECCUU
TMOBEPXHOCTHBIX BEH B 00JIaCTH KOCTHOTO Kpasl nedeKTa,
HapyIIeHUIO BEHO3HOTO OTTOKA, YBEIMICHUIO OTeKa, HIIIe-
MMU ¥ HEKPO3Y YIIIEMJIEHHOTO yyacTka Mo3ra [63, 64]. Uc-
CJIeIOBATeIN U3 OTIEICHUS HEHPOXUPYPTUY YHUBEPCHUTETA



AIOBBI COOOLIMIIM, YTO JOCTOBEPHO OOJIbIIAS BEMUNHA
BBITISTYMBAHUS MO3Ta B TpelTaHAIIMOHHBINA dedeKT Oblia
y mocTpagaBmmx Moyoxe 50 JIeT, TakKe MCCIemoBaTen
OTMETHWJIN, YTO 00bEM IIPOIAOMPOBAHNS I MAKCUMAJTBHOE
paccTosTHAE TPOJIabHpyIoleil TKAaHW TOJIOBHOTO MO3Ta
UMEIOT MPSIMYI0 3aBUCUMOCTH OT 00beMa oTeKa MO3Ta
n yposHs BU/JI [82].

K panHum ocnoxxenusim ITY oTHocaT mocronepa-
LIMOHHYIO MHGEKIINIO B IIEpBBIC 7 CYT ITOCIIE TpeTaHaINT.
[MoBepxHOCTHBIE paHEBbIe MH(PEKIINY, PACXOXKIEHNUE Kpa-
€B paHBbI, HEKPO3 KpaeB BCIICACTBHE BOCITAIIMTEIBHOTO
mpoliecca, MHGEKIMU 00IaCTH XUPYyPrudecKOro BMella-
TEJIbCTBA, CyOrajieaaTbHble MH(MEKIINNA BCTPEUAOTCS TIPH-
MepHo y 10 % manueHToB, a 4acToTa pa3BUTUsI OoJIee IITy-
0oKkMxX WHGEKIINH, TaKNX KaK 3MUAYPaJbHBIA abcmecc
U CyOIypajibHasl SMITEMa, B TeUCHHE TIEPBBIX 7 CYT KOJIeO-
nercs ot4 10 11,6 % [53, 59, 85—88]. [1pu n3ydeHUN JaHHBIX
nccienoBadus [I06aBHOM TPYIIITEI METUITMHCKIX HCCIIE-
IOBaHUWI 1o HeiipoTpaBMe HallmoHasbHOro MHCTUTYTA
HCCIIeI0BaHUI B 00J1acTH 3npaBooxpaHeHnsT KeMOprmk-
CKOTO YHUBepcuTeTa BenmkoOpuTaHum ObLIO BEISIBICHO,
yTO 3a00JIeBAEMOCTh MEHUHTUTOM U BEHTPHUKYJINTOM
y 0onbHBIX ¢ Tskenoir YMT nocne BeimonHenust JATY
coctaBuia 4 % [88]. ABropamu Takxe ObLIO OTMEUYEHO,
YTO HanboJIee 9acTO MHMEKIIMOHHBIE OCIOXKHEHWSI BO3HU-
KaloT B IIEPMOJ OT KOHIIA 5-X CYTOK 10 Havyaja 12-X cyToK
ITOCJIe OTIEPATHBHOTO BMEIIATEIBCTBA, YTO MOKA3hIBACT
BO3MOXKHOCTb CKOPOTO Pa3BUTHSI MH(MEKIIMOHHOTO ITPO-
necca [88]. D.B. Kurland u coaBT. 0OHapy>K1JIu, 4TO Me-
HUHTUT ¥ BEHTPUKYJIUT pa3BUBAIOTCS Yallle BCETO MOCIIe
Tsekenon YMT, a ux yacrora cocrasusieT 6,1 % [89]. B ore-
YeCTBEHHOM JIUTepaType ObLIO ITOKa3aHO, YTO B IIEPBHIC 5
CYT MOCJIe OIIepalliil BHYTPUUYEPEITHBIC THOMHO-BOCITAIA-
TeJIbHbIE OCIOXHEHUSI Pa3BUIUCh Yy 7 % MalMeHTOB, a Ha-
nboJIblIee KOJUYECTBO THOMHBIX OCA0XHeHU (56 %)
BO3HMKJIO B cpoku oT 5 10 10 cyr [63, 54]. YHacroTa rHOI-
HBIX OCJIOXKHEHUI ITOCJIE HEOTJIOXHBIX HEHMPOXMPYyp-
TMYECKUX OTICPAIIUIA TTO TIOBOAY KaK OTKPBITHIX TPABM, TaK
1 «4HCTHIX» 3a00JIcBaHMI NMeeT TEHICHIINIO K POCTY M CO-
CTaBJISIET B HacTosiiee BpeMs okoiio 10 %, a mpu OTKpbI-
TBIX W TIPOHUKAIOIINX MOBPEKICHUAX Yeperia 3Ta J0JIs
Bo3pactaeT 10 20—29 % [12, 86]. B atux nccienoBaHusIx
TaKKe MMOATBEPXKIACTCS OTHOCUTEILHO BBICOKASI YaCTOTa
Pa3BUTHS MOCTONEPAIIMOHHBIX THOWHBIX OCJIOXHEHUI —
oT 3 10 5 %. Ilpu OTKPBITHIX OBPEXAECHUSIX OHA BO3pa-
craet 10 10—15 %, ipu opyxeiiHbIx paHeHusix — 10 50 %,
a IIpy OrHeCTpeNIbHBIX paHeHusix — 10 100 % [12, 86], uro,
HECOMHEHHO, CBSI3aHO C T€M, UTO MAIIMEHTHI JaHHOM Ka-
TETOPHH Yallle BCETr0 MMEIOT COYCTAaHHBIC YT KOMOMHM-
pOBaHHbBIE TPAaBMbl, OTKPBIThIE WM ITpoHMuKatome YMT,
HYXIAIOTCS B JUTUTSIIBHOM JICUCHUH B OTIEICHUSIX peaHM -
MaIy ¥ THTCHCUBHOM Teparmmu W, KakK CJICICTBHE, TTOI-
BepXKEHBI [UINTETHHOMY BO3IECMCTBIIO BHYTPUOOIEHIIHBIX
nHpeKIMit. Psm aBTOpOB BRISIBIIN, YTO (paKTOPOM pHCKa
Pa3BUTHS paHHUX MH(GEKIIMOHHBIX OCTOXHEHMH SIBIISICT-
cs 00J1e€e CTapIIMii BO3pacT MalleHTOB (MearuaHa Bo3pacTa

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 25 Volume 25

MaEeHTOB, Y KOTOPBIX BOSHUKJIM THOMHBIE OCTOXHEHUS,
coctaBmiia 48 5eT, TOrga Kak IPU OTCYTCTBUM TaKUX
ocJIokHeHu — 41 rom).

ITpu BBITTOTHEHWH TOBTOPHBIX OIEPALMA OB ITOJY-
YeHBI CIICIYIOIIEe TaHHBIe (CM. TaOJIHUILY).

Ces3b Meofcay Koau4ecmeom onepamueHbslx emeuiamenbcme, dnumenvHo-
CMbIO OnepamueHo2co emeuwiamenbecmea U 4acmomoil cHOUHbIX 0CA0NCHEeHUL

Corellation between the number of surgical interventions,

the duration of surgery and the frequency of purulent complications

Yuciao ciaydaeB ¢ THOMHBIMEA

®dakTop OCJIOKHEHUSIMH, %

KonunyecTBo OII€PAaTUBHBIX

BMEIIATEJIbCTB:

Number of surgical operations:
1 6,3
2 18,6
3 46,0
>3 70,3

JmuTebHOCTD ONepaTUBHOIO

BMeEUIaTEeJIbCTBA:

Time of the operation:
>210 MuH 17,3
>210 minutes
241-280 MmuH
241-280 minutes
281—310 MmuH
281—310 minutes
311-350 MuH

311—350 minutes

18,7
24,5
29,5

[Tpu ananm3e TaHHBIX ITAIIMEHTOB C IPOJIA0MPOBAHM -
€M BeIlleCTBa TOJJOBHOTO MO3Ta B TPEIaHALIMOHHBIN Je-
(beKT TIpM OTCYTCTBUM BHITISTYUBAHUS WHGEKIIMOHHEIE
OCJIO>KHEHUSI pa3BWINCh Y 6 % OTneprpOBaHHBIX MOCTpa-
JIaBIIMX, IIpH rponadbupoBadun —y 17 %. O6beM remaro-
MBI, JIJaTepaJlbHasA M aKCHaJIbHas OMCIOKAIs, yCTAHOBKA
IpeHaxel Imocje oIlepalni B Cy0- WX SIHUIAYyPaTbHOE
MIPOCTPAHCTBO HE OBLIM ITOCTOBEPHO B3aMMOCBSI3aHBI
C pa3BUTHEM THOWHO-BOCIAIUTCIBHBIX OCIOXHECHMMA
[5,12, 63, 64, 86]. CToUT OTMETUTH, YTO BaXXHYIO POJIb
B pa3BUTUHU paHHUX MH(PEKIIMOHHBIX OCIOKHEHMIT UTPAOT
TEeXHUKa 3aKPBITHS TTOCICONIePAlITMOHHO paHbI M NCKITIO-
YeHMe pa3BUTHS paHeBoM nKBopen [90], omHAKO JIMKBO-
pest He paccMaTpuBaeTcs Kak ociaoxHeHue HATY, Tak
KaK BO3HUKHOBEHME PaHEBOM JTUKBOPEH B IOCIIEOIIEpa-
LIMOHHOM TICPUOE SBISICTCS HapyIIeHUEM XUPYypTrhde-
CKOM TeXHUKHM, a He OcjloXHeHreM BoinmoaHeHus ATY
KaK TaKOBOM.

ITocrorepaiinoHHAsT UIIIEMUSI TOJIOBHOTO MO3Ta C BO3-
MOKHOM reMopparndecKoi TpaHchopMammeil 1 BHyTpH-
KEJTyIOYKOBOE KPOBOU3IUSHHE TAKKE BXOIAT B TPYIIITY
paHHUX ociioxHeHuii. B nccnenoBanum K. Inamullah
u coast. (2020), BxmrounBieM 74 mammenTta ¢ YMT, mepe-
HECIINX AEKOMIIPECCUBHYIO KPaHUIKTOMMUIO, B IIOCIIE-
ornepaunoHHoMm mepuoge y 13 (17,6 %) mauueHTOB
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B MIIIEMU3NPOBAHHBIX yU4aCTKaX pa3BHIaCh TeMOpparmie-
ckast TpaHcopmanus uy 1 (1,3 %) nauueHTa — BHYTPU-
XKeymoukoBoe KpoBomanusiaue [92]. [TocrorepalimoHHas
WIIeMUS TOJJOBHOTO MO3Ta ¢ BO3MOXHOM reMopparmde-
CKOI TpaHchOopMaLMeil U BHYTPIKEIIYIOYKOBOE KPOBO-
W3JIMSHAEC BO3HUKAIOT M Pa3BUBAIOTCS ITPAKTUUYECKU
10 OTHOMY 1 TOMY XXe MeXaHn3My. MexaHU3Mbl MO3TOBOM
ayTOPETYJISILIMU U3MEHSIOTCS ITocJe TpoBeneHus [92, 93].
VY GonbHbIX ¢ TsKenon UYMT cyliecTBeHHO BO3pacTaeT
IMOTPEOHOCTD TOJIOBHOTO MO3Ta B KMCJIOPOIE BCACACTBIC
pasputus runokcun (PaO, <60 MM pT. CT.), runeprepMun
(T >38 °C), HapyIieHHAs SHepreTHIeCKOro 0OMeHa, 9To Be-
IIeT K YBEJIMYCHUIO METa0OoMM3Ma B KJIETKAX TOJIOBHOTO
Mo3sra. OTex-uieMus MPUBOIUT K MoBhIeHnio BUJ]
1 CHIDKEHHIO IepeOpaIbHOro Mmepdy3MOHHOTO OaBICHMS
o <70 MM PT. CT., 9TO, B CBOIO O4Yepeb, BEI3BIBACT MaK-
CUMaJIbHOE pacIINpeHre paHee KOMIIPUMUPOBAHHBIX
coCyIoB (Ba3oauIATaIllN ) Ha (hOHE META0OIMISCKIX 13-
MEHEHMI B MapeHXMMe TOJIOBHOTO MO3Ta 1 B CTEHKAX I0-
BpeXIEeHHBIX COCyI0B. ClenCTBIEM SIBISIETCS Ype3MEPHOE
MTOBBIIICHHE IIePeOPaTbHOTO TTep(Py3NOHHOTO TaBICHMS
W TUTICPEMHMST MO3Ta, B pe3yJbTaTe Yero YBeJIMUYMBaeTCS
PHMCK pa3pbIBa MOBPEKICHHBIX COCYIOB. IBIKYIIIEi CHITOM
00pa30BaHUs OTeKa SIBJISICTCS TPAIWEHT MaBICHUS B T0-
BPEXIACHHOM COCYJIEe. DTOT TPaiMeHT MIPEACTABISIET COO0i
Pa3HUILY MEXIY IaBJIeHHEM BHYTPHCOCYINCTON U MHTEP-
CTUIMAIBHOM XUaKOCTH. [1pn Hammamy oteka HabIoma-
eTCS TUAPOCTATUIECKUI TPAgMEHT C CAMBIM BBEICOKUM
WHTEPCTUIIMAIBHBIM ITaBICHUEM B O0JIACTH, TIPIJIETAI0-
el K MopaXkeHWI0, W CHIDKEHUEM HABIICHUS 110 IIyTH
OT MecTa TTopaXXeHMsI/oTeKa K HOpMaJIbHOUW TKaHU. [le-
KOMIIPECCHSI TOJIOBHOTO MO3Ta MPUBOAUT K CHIDKCHUIO
JAaBJICHNST MHTEPCTUIINATBHOM XXUIKOCTH U TTOCICAYIOIIE-
My ycusieHuIo oTeka [5, 22, 94]. Ha nepBbIit B30, ru-
TepeMus MO3Tra UMeeT ITOJIOXMUTEIbHBIN 3DheKT perep-
¢y3un, ognako P.R. Cooper u coaBt. (1979), a Takxe
S. Webb u S.D. Timmons (2011) mokazanu, 9To y psiza
nalueHToB oHa cnoco0cTByeT pocTy BU/I 1 BropuuHOMY
MOBPEXAEHUIO TOJIOBHOrO Mo3ra [95, 96]. Penepdy3us
IocJie MIIEMUY MOXKET BBI3BaTh HEHPOBACKYJISIPHOE T0-
BpeXIeHNe, Beaylee K OITAaCHBIM U3MEHEHUSIM TTPOHUIIA-
€MOCTH reMaTosHIedaTmueckoro bapbepa [97]; oTek M03-
ra [98]; kpoBomanusHrEe B MO3T [99] u TOeIb HEHPOHOB
B pe3yJIBTaTe aronTo3a/Hekposa [100].

[Ipu penepdys3un gaabHElIIee TeUeHNE Mpoliecca
MPOUCXOIUT T10 2 pa3MuYHbIM Mexanu3MmaM [101]. Ogun
U3 HAX — CMEPTh KJICTKU M3-3a 3KCANTOTOKCHUIHOCTH,
alMIOTOKCMYHOCTH, HOHHOTO AncOaaHca U aHOMAaJIbHOU
KJICTOYHOM TIepenayr CUTHAJIOB, KOTOpasi HaOIIomaeTCs
B OCHOBHOM B HIIeMHYeCcKoOi ¢aze. JIpyroit MexaHmu3M
BO3HMKAET B Pe3YJIBTaTe IMPOLYLIMPOBAHUS W BO3ICHCTBUS
CBOOOITHBIX PATUKAJIOB, YTO XapaKTePHO I (da3bl perep-
¢y3umn. Bo BpeMs nieMudeckoil ha3bl MHUIIUUPYETCS
KacKall AeCTPYKTUBHBIX 1 YaCTO HEOOPATUMBIX IIPOLIECCOB,
BBI3BIBAIOIIINX pa3pylIeHNE 1 JeTeHePaIliio KIIETOK MO3Ta.
OnHUM W3 TIPUMEPOB SBISIETCS BHYTPUKICTOUHBIN

rnepexoa Ha aHaspoOHBI MeTabomam [102]. UcTomenue
ageHo3MHTpUdOochaTa P OTCYTCTBUN OKUCITUTEIIFHOTO
MeTaboJIM3Ma TIPUBOAUT K 0TKa3y Hacoca Na*™/K* ame-
HO3UHTpHUGOCchaTa3sl. DTO BEI3BIBACT IETOISIPU3ALINIO
KJICTOYHO# MeMOpaHbI, TIPUBOISAIIYIO K aKTUBAIIUM T10-
TEHIINAI3aBUCUMbIX KAJIbIIMEBBIX KAHAJIOB 1 IIPUTOKY BHY-
TpukieTouHoro Kanblms [103]. Kpome Toro, 6iaromaps
Tepexoay Ha aHa3pPOOHBII MeTa00IM3M BHYTPUKIICTOUHBIIA
¥ BHEKJICTOUHBIN alliI03 CIIOCOOCTBYIOT IIPUTOKY Kajlb-
must. beicTpoe yBeamueHNe KOHIICHTPAIIUA BHYTPUKIIC-
TOYHOTO KaJIBIIVSI BBI3BIBAET BHICBOOOXICHME OOJIBIIIOTO
KOJIMYeCTBa [JyTaMaTa, BO30YXKIaIoIIero HelpoMeIuaTo-
pa, 9TO DOITOJTHUTEIHPHO CTUMYIMPYET IMPUTOK KaJIbITHS
B TTocTcMHanTu4eckue kiaetku [104]. Kpome Toro, Kaab-
Ui BBI3BIBACT aKTUBAIINIO (hoC(ONMITa3bl, CHHTA3Hl OK-
cMia a30Ta, MpoTeas, SHAOHYKIIea3 U OKUCIUTENbHBIX (pep-
MeHTOB [105]. DT aKTUBUPOBAHHBIE MOJIEKYJBI MOTYT
JIETKO MIOBPENNTD OEJIKM IPYTUX KJIETOK U JINTTUIHBIE MEM-
OpaHbl, BeI3bIBasg HeKpo3 [106]. Takue COOBITHSI yCHITMBAIOT
MIPOM3BOICTBO BUIOB PEAKTUBHOTO KUCIIOPOAa, MUTOXOH-
IpUATbHYIO0 TUCOYHKIIMIO M aKTUBAITUIO ITPOATIONTOTHYC-
cKoro 6enka. HakoruieHrne BHYTPUKIETOYHOTO KaJIbLIMST
caMo 10 cebe TakKe 3aITycKaeT MHUIIMAIIMI0 MUTOXOH/I -
pUaIbHOM TUCOYHKINN U pparMeHTALINN, TIPUBOISIICH
K aKTUBALIMH ITPOATIONTOTUIECKIX OETKOB, TAKMX KaK Kac-
na3sl [107].

C npyroii CTOPOHEI, peniepdy3ust UIIIEMU3NPOBAHHOK
TKaHH TIPUBOIUT K KOPOTKOMY MEPUOIY M3OBITOUHOIO
obpa3oBaHMsI CBOOOIHBIX pagrkaios [108]. DkcrieprumeH-
TaJIbHBIC M3MepeHUS (ha3nl pernepdy3un ITPOIeMOHCTPH -
pPOBaJIM, YTO MUK KOJMUYECTBA KUCITOPOI- 1 YIJIIEPOI-TICH-
TpaJM30BaHHBIX paaMKaJIOB HACTYITACT B TCUYCHUE 5 MUH
nocie perepdysum [109], a muk o6pa3oBaHUS TUAPOKCH-
Ja — B TeyeHue 15 muH [110]. OKUCIUTENBHBIN CTpece
MOXET MoBpeauThb 6enaku, aunuasl 1 JIHK, uro moxer
MPUBECTU K HEKpo3y 1 artonTo3y [111, 112]. Okuciurenn
TakXXe MOAYJIUPYIOT HeitpoBocnaneHue [113], koTopoe
00YyCITOBIMBACT ITOBBIIIICHHBIN YPOBEHB aIlOITO3a HEHpo-
HOB B cocemnux kierkax [114—116]. Tak pasBuBaercs
MOCTOTepalIMOHHAS MIIIEeMHUsI TOJJOBHOTO MO3Tra M y He-
KOTOPHIX MAIIUEHTOB «IIEPEXMBACT» TeMOPPArnIeCcKylo
TpaHC(hOPMAIHIO, a TAKXKE IOCTOIIEPATUBHOE BHYTPUKE-
JIyITOYKOBOE KPOBOM3IMSIHME. AHAIN3 OTEUYeCTBEHHOMU
¥ 3apyOeKHOM JTUTepaTyphl IMOKA3bIBACT, UTO JTaHHBIC
OCJIOKHEHHUS HE OCBEIICHBI IMMPOKO, I B OCHOBHOM OITH-
CaHBI JIUIIb eAMHUIHBIC CITyYan, BCICACTBHE YETO HEBO3-
MOXHO JOCTOBEPHO ITOKAa3aTh, YTO SIBIISIETCS PUCK-(aK-
TOpaMHU UX BO3SHUKHOBCHUS.

IMonBons UTOT, OTMETUM, YTO AEKOMIIPECCUBHAS TPE-
TMaHAILKS Yepera CINTaeTCs] TEXHMIECKHU ITPOCTOM M BBICO-
K02(hGEeKTUBHOMN MPOLIeAYpOit IJ11 60phOBI C pedpakTep-
Hoit BUTI' y manmmenToB ¢ Tsokenoit YMT. OgHako Hapsimy
C TIOJIOXKUTETLHBIMU 3(PheKTaMI TOM OTIepallii BBISBIISI-
FOT MHOXECTBO €€ OCJIOXKHEHUI. XOTs pa3BUTHE MHOTHX
paHee YITOMSTHYTBIX OCJIOKHEHUI HeTIOCPEICTBEHHO CBS3a-
HO co cTeneHblo TskecTu YMT, prucK MX BOBHMKHOBEHUS



yBeaunuuBaeTcs nocie nposenenus: JATY. HeonHo3Hau-
HOCTh JAHHBIX 00 3TOM KM3HeCIMacalolleil omepainu
CBUIETEJILCTBYET O HEOOXOIUMOCTH NAJbHENIIIMX UCCTIe-
IOBaHUI BCeX BO3MOXHBIX ocnoxHeHuil ITY, cpokoB
WX Pa3BUTHUS, BEPOSITHBIX MCXOMOB M TpeOyeT OLICHKU
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[ins cHuxeHus guckomdopTa nauueHTa npyu BeINOJHEHUM ONepaLLU B CO3HAHMM 6ONbHOMY NPUAAIOT YLOBHOE NONOXKEHUE
Ha onepaLMOHHOM CTONE, NOAAEPXKMUBAIOT KOM(OPTHYIO TEMNEPATYpPY W TECHbI KOHTAKT C MEAULMHCKUM NEPCOHANOM.
AHecTe3nonoruyeckue 0CoO6EHHOCTH XUPYPruM ¢ NPOBYKAEHWEM BKAKOYAIOT BbINOJHEHUE MECTHOM U NPOBOLHUKOBOIA
aHeCcTe3nn TOYEK BbIXOa YePEenHbIX HEPBOB, IErKy0 CEALMI0, KOHTPO/Ib 33 COCTOAHUEM [bIXaTeNbHbIX NyTel U UHGUb-
Tpaumio aHeCTETUKOM TBEPLOI MO3roBoit 060104KM. TpebbiBaHMe NaLueHTa B CO3HAHWM Ha 3Tane XUpypruyeckoro fo-
CTyna NOBbILWAET NPABULHOCTb BbINOJHEHNUA MHTPAONEPALIMOHHBIX TECTOB BO BPEMS OCHOBHOTO 3Tana onepaLuu, Ho Tpe-
Oyet Gonee TIATENLHOTO MECTHOrO 06€360/1MBaHNA U AHECTE3MONOTUYECKOTO KOHTPONS 33 COCTOSIHUEM 6OJIBHOTO.
MpuMeHeHe UHTPAoNepaLMOHHOrO HEMPOMOHMTOPUHIA Y 6OJIbHLIX B CO3HAHMW MOBbIWAET PAANUKaNbHOCTL pe3eKuum
MXOM W CHUXKAET BEPOSTHOCTb PA3BUTUS CTOMKMX 04AroBbIX HEBPONIOrMYECKUX HApYLIEH WA,

Pucku onepauuii, BbINOAHAEMBIX Y 60MIbHBIX B CO3HAHUM, PA3AENSAIOT Ha AbiXaTeNbHble, HEBPONOTUYECKUE, KapAuonoruye-
CKUe 1 ncuxonoruyeckue. NHTpaonepaumuoHHO anunenTuyeckue NpucTynbl BO3HUKaIOT B 3—12 % cnyyaes.
BO/IbWKMHCTBO NALMEHTOB NONOXKUTENLHO OLEHMBAIOT ONEpaLmMn C NPOBYKAEHMEM U COMNACHBI HA NOBTOPHbLIE N0A06HbIE
XUpYpPruyeckue BMewarensCcTsea.

KnioueBble cnoBa: XMpyprus B CO3HaHUM, KPaHMOTOMUSA B CO3HAHUK, ONepaLMu ¢ NPobyXKAeHUEM, aHeCTe31oNornyeckoe
nocobue, TOKOpPernoHapHas aHecTe3us CKanbna, 0TOOP BONbHbIX, UCXOAbI, PAAUKANBHOCTb Pe3eKLMU, HEHPOMOHUTOPUHT

IOna untuposanua: imutpues A.10., CuHkun M.B., Conogos A.A., lawbsH B.T. Xupyprus B cO3HaHUM B HEPOOHKONOT UK.
Yactb 1. OcobeHHOCTU aHecTe3nu, kputepun oTbopa GoNbHbIX, NPEUMYLLECTBA U HELOCTAaTKKU MeToaa. Heiipoxupyprus
2023;25(4):129-37. DOI: https://doi.org/10.17650/1683-3295-2023-25-4-129-137

Awake surgery in neurooncology. Part 1. Anesthesia features, selection of patients,
method’s advantages and drawbacks

A. Yu. Dmitriev?, M.V. Sinkin"?, A.A. Solodov"?, V.G. Dashyan’?

IN.V. Sklifosovsky Research Institute of Emergency Medicine, Moscow Healthcare Department; 3 Bolshaya Sukharevskaya Sq., Moscow
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127473, Russia

Contacts: Aleksandr Yuryevich Dmitriev dmitriev@neurosklif.ru

To reduce patient’s discomfort during awake surgery convenient patient’s position on operation table is applied, comfort
temperature and close contact to psychologist are supported. Anesthesiologic features of awake surgery include re-
gional and conduction anesthesia of scalp nerves, light sedation, attentive control over air ways and dural infiltration
with anesthetics. Keeping patient’s consciousness during surgical approach increases reliability of intraoperative tests
but demands more thorough anesthesia and control over patient’s condition.

Neuromonitoring in awake patient increases extent of gliomas’ resection and decreases risk of permanent neurological
disorders.
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Risks of awake surgery are devided into respiratory, neurological, cardiological and psychological. Intraoperative seizures

arise in 3-12 % of cases.

Most of the patients rate awake surgery positively and agree to repeated similar operations.

Keywords: awake surgery, awake craniotomy, anesthetic management, locoregional anesthesia of the scalp, patient’s
selection, outcomes, extent of resection, neuromonitoring

For citation: Dmitriev A.Yu., Sinkin M.V., Solodov A.A., Dashyan V.G. Awake surgery in neurooncology. Part 1. Anesthe-
sia features, selection of patients, method’s advantages and drawbacks. Neyrokhirurgiya = Russian Journal of Neurosur-
gery 2023;25(4):129-37. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2023-25-4-129-137

BBEJIEHUWE

MHuTpaonepauimoHHbINH HEHPOPU3NOTOTNUECKUA MO-
HUTOPUHT MO3BOJISIET OTNPEAETUTh PACTIOIOXEHUE TTEPBUY-
HOUW MOTOPHOM, CEHCOPHOM W 3pUTEILHOU KOPHI U Olie-
HUTb LEJOCTHOCTh MOAKOPKOBBIX MPOBOASIIUX IyTEM.
Jnsi KapTUpOBaHUS IBUTATENbHBIX U UYBCTBUTEIbHBIX
LIEHTPOB MO3Ta UCMOJIb3YIOT AKTUBUPYIOLLYIO 3JIEKTPOCTU-
MyJsuio. B riporiecce BBIABICHUS (DYHKIIMOHABHBIX 30H
KOpBbI, OTBEUYAIOILIMX 32 peUb, 3peHUE, MaMsITb, BHUMaHUE
U KJIbKYJISILWIO YUCE, IPUMEHEHUE EKTPOCTUMYJISILIAA
MPUBOJUT K YTHETEHUIO MX aKTUBHOCTH. [ToaToMy nocTo-
BepHas KITMHWYECKAasI OlleHKa JaHHBIX (DYHKIIMIT BO3MOXK-
Ha TOJIBKO B Clyyae HaxXOXJAEHUs MalueHTa B CO3HAHUU
[1]. becCTUMYASLIMOHHBINM METOM JIOKALIMK (PYHKLIMOHAIb-
HO 3HAYMMBIX 30H MO3Ta IPUMEHSIOT pexe [2].

OCHOBHBIC KOHLIETIINN HEUPOCTAMYJISIIINU PEUEBBIX
30H y OOJIbHBIX C MHTPAOIEepallMOHHBIM MPOOYXIEHEM
pazpabotan G. Ojemann B 70—80-¢ rogsr XX B. BmecTe
¢ M. Berger oH HayaJl aKTUBHO BHEIPSITb XUPYPTHUIO B CO-
3HAaHWU B HelipooHKojornio [3]. boabmoit mporpecc
B 3TOM HamnpaBjeHUU ObLT JOCTUTHYT BCAEACTBUE UCTIOJb-
30BaHMSI BBICOKOTEXHOJOTMUYHBIX METOJIOB HEpoBU3ya-
N3N ¥ HeHPOoDU3NOIOTIIECKOTO MOHUTOPHUHTA, KO-
TOpbI€ MOMOTAIOT HEHPOXUPYPTY BBIMOJHAThH CIOXHbIE
paguKaJIbHBIC OITepalliii ¢ MUHUMAJIBHBIM PUCKOM (op-
MMPOBaHMST HEBPOJIOTUUYECKOTO Ae(PUIINTa Y TAIIMEHTOB.
XUPYpruio ¢ UHTPAOTNEePALIMOHHBIM MPOOYXKIEHUEM OObIY-
HO MPUMEHSIOT B HEWPOOHKOJOTUHU, TPU XUPYPTUUECKOM
JieueHUr papMaKope3UCTEHTHOM SMUIETICUI, 9KCTpaIu-
pPaMUIHBIX PacCTPOMCTB U MPU PEBACKYJISIPUBUPYIOLIUX
orepanusax Ha OpaxuonedanbHbx aprepusx [4—6]. Oc-
HOBHOM 3a/1aueil aHeCcTe3uo10ra Mpu KpaHUOTOMUMU B CO-
3HAHWHU SIBIISIETCSI HE TOJBKO obecreueHne KomdopTa
1 06e30MacHOCTH TMallMeHTa, HO M CO3JaHUuE YCJIOBUM
JIJ1s1 IPOBeIeHMSI HEMPOPU3UOJTOTMYECKOTO MOHUTOPUHTA
1 3(PHEKTUBHOTO XUPYPIUUECKOTO JICUCHUSI. YMEHBIIICHHE
MIYOMHBI U TIPOJOIKUTETBHOCTA aHECTE3UU MO3BOJISIET
pa3BUBATh KOHLIETIIINIO «XUPYPTUH OMTHOTO THS», IIPH KO-
TOPOI MaleHTa BbIMUCHIBAIOT U3 CTAlLIMOHApPA B IEHb OIle-
pauuu [7].

KpannoroMusi B CoO3HaHWM MPUBOIUT K COKPAILIEHUIO
MOCJIEONEPALIMOHHOTO BOCCTAHOBUTEJBHOTO TEepUoAa
U MPOJOJKUTEIbHOCTU MPeObIBaHUS O0JBHOTO B CTAllMO-
Hape ¥ B peaHMMAaLMOHHOM OTAEJIEHUN, SKOHOMS pecyp-
CBI MEIULIMHCKOTO yupexaeHus [8]. I1pu onepalimsix B co-
3HAaHUU PEAKO UCTIOb3YIOT MHTAISILIMOHHbBIE aHECTETUKH,

CIOCOOHBIC OKA3bIBaTh HETATUBHOE BIIMSTHUC HA TEMOIM -
HaMuKy TanueHTa. O6e300IMBaHUS JOCTUTAIOT 3a CUET
JIOKOPETMOHAPHOM aHeCTe3WM CKajblla, M3-3a 9eT0 IIpU
KPaHNOTOMMY B CO3HAHUH PeXe BCTPEIAeTCS apTeprab-
Hasl TUIIOTEH3MsI, 00YCIOBIICHHAsI OOIIell aHecTe3Uei.
Bonee kopoTkoe mpebObIBaHNE TMAlIMEHTa B CTaIllMOHApE
MOTEHIIMAJIBHO CHIDKAET PUCK BHYTPUOOJIbHUYHON MH-
dexum 1 TpomM0603a NIyOOKUX BeH [9].

AOCOJTIOTHBIM TIPOTUBOMOKAa3aHUEM K IIPUMEHEHUIO
KpaHMOTOMHMY B CO3HAHUM SIBJISCTCS OTKa3 IMallMeHTa
OT TaKOTO BUJa aHecTe3noorndeckoro mocoowus [10]. Or-
paHMYEeHUS] MOTYT OBITH CBSI3aHBI C HEBPOJIOTMIECKIMH,
TMCUXUATPUICCKUMHU TIPUIMHAMU I BO3MOXHBIMH Ha-
PYIICHUSMH IBIXaHUS BO BpeMs aHecte3nu. K oTHO-
CHUTEJIbHBIM TIPOTHBOIIOKA3aHUSAM OTHOCSIT COCTOSTHHSI,
KOTOpBIC TOBBIIIAIOT PHCK HEYOAYHOI'O CEIaTUBHOTIO
IEUCTBUSI, TIPEIISITCTBYIOT COBMECTHBIM YCHJIMSIM, HEO0-
XOIVUMBIM [IJIST TECTUPOBAHMSI, MJIN CO3MAIOT PUCK IS Oec-
MPETNSITCTBEHHOTO 00ECIIeYSHMST TOCTYITHOCTH IBIXaTe b~
HBIX myTei. [IpoTMBOITOKAa3aHUSIMU [IJISI KPAHUOTOMUU
B CO3HAHMU TaKXKe SIBIISIIOTCS TPEBOXKHBIC PACCTPOMCTBA,
BBIpaxkeHHas nucdarus, CIyTaHHOCTb CO3HAHUS WU
COHJIMBOCTD, aJKOTOJIbHASI WJIM JIeKapCTBEHHAS 3aBUCH-
MOCTh, XpOHHMYECKHE 00JIEBBIC PACCTPOMCTBA, CUHIPOM
OCCITOKOMHBIX HOT, HU3Kasl MIePeHOCUMOCTh 00JI1, MOp-
OumHOEe OXHMpEeHHe, OOCTPYKTUBHOE aITHO3 CHA, OXMIa-
eMoe 3aTpyIHEHHE IBIXaHUsI M HEKOHTPOJIUPYEMBIA Ka-
mrennb. Onepalni B CO3HAHUM He PEKOMEHIYIOT IIPOBOINUTH
TIPU COCYIHUCTHIX OIYXOJISIX M OIYXOJISIX BOJIW3M Iiepe-
OpaJIbHBIX BEHO3HBIX CHHYCOB, TIPA KOTOPBIX OXUIACTCS
6oJpIION 00BeM KpoBortoTepH (6osee 1000 mur) [11].

OCOBEHHOCTHU AHECTE3VIN

Bonbmoe BHUMaHMe yOENISIOT TIpeaoIepalmiOHHON
MOATOTOBKE 00IbHOTO. [TarieHT ToKeH OBITh OCMOTPEH
AHECTE3MOJIOTOM B KIIMHUKE, T OyIeT BHIMOJHEHA OIle-
paumsa. OcobeHHO BaXXKHa OLIEHKA IbIXaTeIbHBIX ITyTEi,
B TOM YHCJIC IJIS TIPOTHO3MPOBAHMS U TIPEIYTIPEXKICHUS
TpyaHOCTel MHTyOaumu Tpaxeu. [lepen XupypruaecKuM
BMEIIATeILCTBOM HEOOXommMa IompoOHast becema aHeC-
TE3M0JIOTa C OOJTBHBIM C Pa3bsICHEHHEM IPEHMYIICCTB
WHTPAOIEPAIIMOHHOTO MPOOYKICHUS M OCOOCHHOCTEH
TEeYeHUsI TAaKMX Ollepalinii. BaskHO oCyIIecTBUTH Ipeaore-
pPalIMOHHYIO OIICHKY KOTHUTUBHOTO CTaTyca M COXpaHHO-
CTH SI3BIKOBOI (byHKIMHU. [IpeMeanKaIinio OCyIeCTBISIIOT
10 MOKa3aHUSIM, IPU M30BITOYHONM TPEBOTe y MallMEHTa



C YYETOM MCXOITHOTO HEBPOJOTMYECKOIO CTaTyca M CO-
MYTCTBYIOIIMX 3a00JieBaHuil. B OOJBIIMHCTBE cilyyaeB Ha-
3HAYAIOT aHKCHUOJIUTUKH. BOJIBHBIM C SIUIETITHICCKIMU
MPUCTYIIaMH B aHAMHE3¢ Ha3HaYaloT aHTUKOHBYJILCAHTHI [5].

KpaHmoTomust B CO3HaHMU MOXET OBITH BBITIOJIHEHA
IIpY COXpaHEHNH CO3HAHWSI TTALIMEeHTA Ha BCeX ATarax ore-
paumy 1100 ¢ IpUMEHEHUEM OOIIeil aHecTe3nn Ha Ha-
YaJbHBIX WM 3aBEPIIAIONINX CTATUSIX XUPYPIrUIECKOTO
neyeHrss. OCHOBHBIM METOIIOM SIBJIIETCSI OOIIIast aHecTe-
3UsI ¢ MHTPAOTNIEPALIMOHHBIM IPOOYXKIeHNEM OOJIBHOTO
IIJIST BBITIOJTHEHUSI TECTUPOBAHUS ¥ KAPTUPOBAHUS TOJIOB-
Horo Mo3ra. CyIecTByeT 3 BUIa aHECTe3MOJIOTMUECKOTO
ITOCOOUS IPY KPaHUOTOMUM B CO3HAHUU:

* CoH-OOmpcTBOBaHME-COH (asleep-awake-asleep, SAS);

* CoH-OOOpcTBOBaHMe-00ApCcTBOBaHME (asleep-awake-
awake, SAA);

* 0ompcTBOBaHME-00IPCTBOBAaHUE-00APCTBOBAHNE

(awake-awake-awake, AAA).

HexoTropsle cielinaaucThl BRIACISIOT TPATUIINOHHYIO
TeXHUKY AAA, KOT/Ia TTaIlMeHTY BO BpeMsI BCeil olepaiuu
HE BBOIST CeIaTUBHBIC TIpEITapaThl, 1 TEXHUKY MOHUTO-
PUPYEMOI aHECTE3UH, WU «CEAALMU B CO3HAHUM» (MO-
nitored anaesthesia care, MAC), Koraa maiieHT HaXOIUT-
cs B JITKOM celaluy, HO IIPY 3TOM MOXKET BBITIOJHSTH
WHCTPYKIINHU ¥ KOHTPOJIMPOBATh IBIXaHUE.

ITpu nepBom BapuaHTe (SAS) mammeHTa Ha 3Tare 10-
CTyIIa ¥ 3aKPBITHUS OTICPAIIMOHHOM paHbI BBOISAT B HETJIy-
0OKMIT HAPKO3 TIPH TTOMOIIHY MPOITodoa UiIN AeKCMeIe-
ToMuanHa. [lallMeHT OBIINT ¢ MPUMEHEHWEM alllapara
HMCKYCCTBEHHO# BEHTUJISIIUM JISTKMX, HO BMECTO MHTY0a-
LIMOHHOM TPYOKU OOBIYHO MPUMEHSIOT JapHUHTEaTbHYIO
Macky. I1pu BTopoM criocode (SAA) 0OIIyI0 aHECTE3UIO
IIPUMEHSTIOT JINIITh BO BpeMs pa3pe3a MITKUX TKaHei, Kpa-
HUOTOMUM W BCKPBITHS TBEPHO MO3TOBOM O0OIO0YKHU
(TMO), a xupyprudyeckyo paHy YIIMBAIOT ITOA MECTHOI
aHecte3ueit. [Ipy XUpyprum IOJHOCTBIO B CO3HAHHU
(AAA) Ha 3Tame HoCTyna M yIIMBaHUS paHbI BO3MOXHA
JIeTKasI cemarnusi, 00JIbHOM IIPX 3TOM OBIIUT caM. OCHOB-
HBIM KOMIIOHEHTOM aHECTE3MOJOTUUECKOTO ITOCOOMS
IIpY KPAaHNOTOMMH B CO3HAHUH SIBJISICTCST JIOKOPETHOHAP-
Hast aHecte3us1 cKanbna. [Tpu HeaddekTnBHOCTH MHWITH-
TPaTUBHOM M peTMOHAPHOI METOIMK 00e300IMBaAHUS X1 -
pyprudeckoe JedeHHE IIPH COXpPAaHEHUM CO3HAHUS
MMaIMeHTAa SBJIAeTCS 3aTpyTHUTEIbHBIM. Ecimn yrirybneHue
cefaly U CUCTEMHOE BBeIIeHNE aHAIBTETUKOB HE TT03BO-
JISIIOT KyTIMPOBaTh 00J1€BOIA CUHAPOM, OOJILHOT'O MHTYOM -
pymot [12].

st aHeCcTe3Wn CKaJbIIOBBEIX HEPBOB IPUMEHSIOT
40 M1 0,5 % ponmuBakanta B komouHaru ¢ 1:200000 azg-
peHanuHa. Takxke MoxHO npuMeHaTh 0,5 % numoKauH
unu 0,25 % oynuBakauvt. [lonHOLEHHAs IOKOPETMOHAP-
Hasl aHEeCTe3UsI TOCTUTASTCS 3a CUeT BBEICHUS pacTBOpa
aHEeCTeTHKa B IIPOSKIINHM TOYCK BBIXOAA HEPBHEBIX CTBOJIOB
(n. occipitalis major i minor, n. auriculotemporalis, n. 7ygo-
maticotemporal u n. supraorbitalis), THGWIBTPAIIAN KOX-
HOTO pa3pe3a IPpU XUPYPTAIECKOM JOCTYIIE U MECT (DUK-

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

cauny WTUPTOB cKOOBI Meiidunaa [9, 11, 13, 14]. o
30 % nauueHTOB, HECMOTPS Ha IOJIHYIO 0JIOKAIy CKaJIbIIa,
MOTYT WCIBITBIBATh CUJIBHYIO 00JIb. D(PPHEKTUBHOCTD
MECTHBIX aHECTCTUKOB CHIKAETCST TIPY TTPOIOJIKUTETEHBIX
orrepalnsIx. B Takmx cUTyamysix JOKOPETHOHAPHYIO aHe-
CTE3MIO TOTOHSIIOT CUCTEMHBIM BBEICHEM HAPKOTHIE-
CKMX aHaJbreTnkoB. Manunynguuu ¢ TMO MoryT ObITh
6oJre3HeHHEI. 151 TIpemypeKaeHIsT 00JIeBOrO CHHIPOMA
XHUPYPT MOXKET BBIMOJIHUTh MH(PMIBTPAIINIO MO3TOBBIX
obotouek 2 % pacTBOPOM JIMI0KAUHA; €r0 MaKCHUMAaJIbHasI
nmo3upoBKa — 3,5 mr/kr [11].

XUpyprus MOJTHOCTHIO B CO3HAHMU TTO3BOJISIET CHU-
3UTh BEPOSATHOCTb PBOTHI, ACITUPAIINN, TUTIOTOHUM, CHH-
KEHUSI caTypalliyl, TUITOBEHTUJISIIIUN, HEIIPOU3BOJBHBIX
JIBIDKEHUI TOJTOBHI (BILIOTH IO CMEIIIEHUS CO CKOOBI XKeCT-
KO (hMKcallny Ipy MPoOYyKIeHNH ). BaxKHBIM MOMEHTOM
TIPY TAKUX OTIePALISIX SIBJISICTCS TICXOJIOTUIECKOE COIIPO-
BOXIICHWE TalyeHTa. ISt TOCTKEHUS CTIOKOMCTBYS TTa-
LIMEHTA OPOCAT 3aKPBITh [1a3a, AEPXKAT 3a PYKY, HaAeBalOT
HAyIIHUKK C PacCIa0IsIoieil My3bIKOM, 3BYKHU B OTIepa-
LIMOHHOM TIPOCSIT IIPEICTABIISITh KaK 3BYKHM MPUPOH [13].

I. Zemmoura 1 coaBT. onrcaay IpUMEHEeHNEe TUITHO3a
KaK aJbTepHAaTHBY MeINKaMEHTO3HO cematnmu. Ha ocHo-
BaHUM aHaIM3a 43 omepalidii aBTOPHl OTMETIUIN YCITeIII-
HOCTb COCTOSIHUS TpaHca B 86 % ciyuaeB. [Ipenmyiiect-
BaMH 3TOTO METOIa SIBJISIOTCSI OTCYTCTBHE 3aIepKKHU
MEXIY XUPYPTUISCKUM TOCTYIIOM M OCHOBHBIM 3TaIllOM
orrepalny (TaKk KakK He TpedyeTcsi OyIuTh OOJIBHOTO) U OT-
CYTCTBHE HEOOXOIMMOCTH KOHTPOJIS 32 COCTOSTHUEM IbI-
XaTeJIbHBIX MyTelt (ITallMeHT HaXOIUTCS TTOJTHOCTBIO B CO-
3HAHWM), 9YTO OCOOEHHO aKTyaJbHO NPHU ITOJOXCHHU
06oabHOro Ha 60Ky. Ho HecMOTpst Ha psia MPEeuMYILECTB,
aBTOPBI OTMEYAIOT, YTO HOBEII METOI M3-3a MAJIOTO KOJIH-
YecTBa HAOMIOMEHUI He CIeayeT paclieHUBATh KaK 3aMEeHY
XUPYPTUM TI0 TUITY asleep-awake-asleep, KOTOpOil HYy>XKHO
OTIABATh MIPEATNIOYTEHHUE TIPU YAAIEHUU TJIMOM Y MOJIOABIX
nauueHToB [135].

[MpenmymecTBa XUpyprum 1mo Tumy asleep-awake-
asleep:

* MALMEHT He UCITBITBIBaeT OOJIb B IIPOIIECCE MOCTYIIa
M CTPECC OT 3BYKOB B ONIEPAIIMOHHOIA;

* IIpY TTOBTOPHBIX OIIEPAIMSIX CITACYHBINA IIpOIIecC J0-
CTaBJIsIET TPYAHOCTU TIPU AOCTYTIE, HO yYyacTUe Maiu-
€HTa Ha JaHHOM 3Talle He TpeOyeTCsI, 1 OH He yCTaeT
3a 5TO BpeMsI, B pe3yJIbTaTe He ITPOMCXOINUT CHUKCHUS
€ro0 BHUMaHUsI Ha OCHOBHOM 3Talle XUPypPruIecKoro
BMEIIIATE/IBCTBA;

* TIpY OOJIBIIMX pa3Mepax OMyXoJieil U MX TTyOMHHOM
JIOKaJIM3alln yoajeHne 3aHUMaeT MHOTO BPEMEHM,
1 HET HEOOXOIMMOCTH, YTOOBI BCE 3TO BpeMsI ITALICHT
OBbLI B CO3HAHNU — KOHTAKT C OOJIbHBIM HYKEH JIUIIb
IUTST OTIpeIeIICHHS TPAHUII 3HAYNMBIX 30H, BCE OCTaNIb-
HOE MOKET OBITh BEITIOJTHEHO O3 yJacTHs TalueHTa.
OO6miast aHeCTe3UsT YCTpaHsSIeT OOJIEBBIC OIIYIICHUS
Ha OCHOBHOM 3Tarle IIP1 MaHUITYJISLMSIX C apTepUSIMU,
Benamu 1 TMO [14, 16].
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CHIXeH1e ypOBHSI cealli 00JierdaeT BRITIOJTHEHNE
nHTpaonepanoHHBIX TecToB. C. Ott 1 coaBT. (2014) BBI-
SIBWJIM, YTO OOJIbHBIC, OTIEPUPOBAHHBIC B COCTOSTHUU 00-
el aHeCTe3WH WJIU JIETKO cemalinu, naxe yepes 30 MuH
ITocjie 9KCTYOAIINK TpaXe! BBHITIOIHSIOT 3TH TECTHI XyXKe,
YeM MaIlMeHTHI 0€3 MeIUKAaMEHTO3HOTO YTHETCHUS CO3HA-
Hus. [ KapTUpoBaHUs 3HAYMMBIX 30H TOJIOBHOTO MO3Ta
y TTAIIMEHTA B COCTOSTHUM OCTAaTOYHOM cemaIiiy TpeOyeTcsT
GOJIbIIAST CHJIA TOKA TP CTHMYJISILIAY, YTO YBEIMYMBACT
BEpOSITHOCTH cymopor. OcTaTouHass cemamusl YCIOXKHSIET
KapTHPOBaHME BBICIITNX KOPKOBBIX IIEHTPOB, OTBEYAFOIIINX
3a BHMMaHUe, MaMsITh, TOHKHE MpodecCuoHaIbHbIC Ha-
BBEIKI. Ho 3TO He IPMBOINT K HENTPABMIBHBIM Pe3yJIBTaTaM
KapTUPOBAaHMS, TaK KaK CTUMYJISIIIUIO 3HAYUMBIX 30H BBI-
TIOJTHSIIOT HECKOJIBKO pa3 M JIUIIb ITPY BOCIIPOMN3BOINMBIX
HapYIICHUSIX TIPU pa3apakeHUH OTHOM M TOM Xe 30HEI e
0003HavalT Kak (yHKIMOHAJIBbHO 3HAYUMYI0. Beposr-
HOCTb CJIydaiiHOM OIIMOKM, BO3HUKILIEH B OMHOM U TOM Ke
MecTe BCJICICTBIE MEIMKAMEHTO3HOTO YTHETCHUSI CO3HA-
Hus1, HeBenuka [17]. I1pu xupypruu 6e3 cegaium BITIOJ-
HeHMe OOJIbHBIMU MHTPAOTICPAITMOHHEBIX TECTOB HE OTJIH-
YyaeTcs OT MpeaoTepallMOHHBIX pe3yabTaToB [13].

HMHTpaonepallnOHHBIA OTeK MO3Ta KyIUPYIOT TIPH-
IMOTHUMAHNEM TOJIOBHOTO KOHIIA Ha 30°, MCKITIOYeHNEM
KOMIIPECCUH IEHHBIX BeH, TUTIEPOCMOJIIPHBIMH TIperra-
pataMu U runepBeHTwIsIIMei [11].

KPUTEPHM OTBOPA BOJIbHbBIX

IJTA XUPYPITM B COSHAHII

He BceM OOIBHBIM BO3MOXHO ITPOBECTH OTICPAIIMIO
Ha TOJIOBHOM MO3re 0e3 IPpUMEeHEHMS O0IIel aHSCTE3NN.
KomroueBbIMU (haKTOpaMM TIPH BHIOOPE TTALIMEHTOB IS XU -
PYPTHUYECKHMX BMEIIATEIBCTB C TIPOOYKIECHNUEM SIBIISTFOTCS
JIOKAJIM3aIIsI TTATOJIOTHIECKOTO oJara, BO3MOXKHOCTD MH-
TpaoIepallMOHHOTO HETPOMOHUTOPMHTA M AaHECTE3MOJIO-
rugeckue pucku [18]. S. Goebel 1 coanr. (2010) 06001~
I KPUTEPpUH OTOOpa OOJBHBIX JUISI TAKWX OIIepaIlvid.
K HuM oTHOCHT:

1) HOpMaJIbHBIN KOTHUTUBHBIN cTaTyc (=23 0aioB 1o
mkaje Mini Mental State Examination);

2) OTCYTCTBHE TPYOBIX PEUEBBIX PACCTPOICTB;

3) oTCyTCTBHME 3HAYMMBIX HapyIIeHWIT BHUMAHMSI, KOH-
LIEHTPAIX, PACTOPMOKECHHOCTH, allaTU WJIN Je30D-
raHW3aluy TIOBEICHNS;

4) oTCyTCTBHE Cephe3HBIX (hobmit 1 genpeccuii (<14 6an-
JoB nio mkajie Hospital Anxiety and Depression Scale);

5) OTCYTCTBHE TSTKEIBIX TICUXOJIOTHISCKIX PACCTPOMCTB
(0 6ammoB o mkaje Impact of Event Scale-Revised);

6) sIuIencusi — He MPOTUBOMNOKA3AHUE K XUPYPIUHU B CO-
3HaHUW, HO TAKUM OOJIbHBIM CIIeAyeT IpodrIaKTHIe-
CKM HAa3HAYMTh aHTUKOHBYJILCAHTHI [19].
CooTBeTCTBIE TIEPBBIM 3 KPUTEPHSIM SIBJISICTCSI OCHOBOM

JUTSI TIPABMJIBHOTO BBITTOJTHEHMST 3aJaHUIA BO BpeMsI OCHOB-
HOTo 3Tara onepaunu. Kputepun 4 u 5 mo3BoOJISTIOT coxpa-
HSTh afeKBaTHOE TOBEICHNE TAlMEeHTa TIPU HAXOXICHUN
B CO3HAHWHU BO BPEeMsI XUPYPIIUECKOTO BMEIIATEIbCTBA.

DODOEKTHMBHOCTDb XUPYPI'M

B CO3HAHMUM

VhoaneHne oIyxojiell pedeBoil 30HBI ¢ IPUMEHEHUEM
Hepo(pM3NOIOrnIecKOro MOHUTOPHHTA C TIPOOYKICHIEM
TaeT BO3MOXHOCTb TOCTYKEHUSI XOPOITHUX (DYHKIIMOHAJb-
HBIX UCXOIO0B IPY BBEICOKOU PaaWKaJIbHOCTU PE3CKIIMU.
B 75 % cay4aeB mpoOUCXOOUT PErpecc HEBPOIOIrMYECKUX
HapyLIEHUI, TOrIa KaK HapacTaHue — JIuiib B 9 % ciyda-
eB. Takast TeXHMKa TTO3BOJISIET TOCTUYD CPEIHETO 00beMa
pesexunu ornyxoiu B 90 %, 4To CyLIECTBEHHO 51 IJIMOM
¢GYHKIMOHAIBHO 3Ha4YnMbIX 30H [20]. B 77 % cny4aeB
TTOC/IeOIIePalliOHHEIC HEBPOJIOTUMYECKIE HAPYIIeHUS Bpe-
MEHHBIE, CTOMKMI Ae(ULIUT coxpaHsieTcs auiib B 11 % Ha-
omoneHuii [21].

BonpmmHCTBO peueBhIX HAPYIIEHUI TTOCIIE OTIepaIii
perpeccupyioT B TeueHue 3 Mec. [1loaTomy pacmooxeHue
OITyXOJIM B IICHTPE peYM He SBJISIETCS ITPOTUBOIIOKA3aHUEM
IIJIST OTIC AN, HY>KHO JIMIITb UCITOJIb30BaTh HEMPOCTUMY-
nstuuio [22—24]. Y 80 % maiueHTOB Yepe3 3 Mec Iociie
ornepaLuy 0TMeYaloT HOpMaJibHYIO peub, 74 % Bo3Bpailia-
10TCsI K pabore, 93 % He3aBUCUMBI B €XXeJHEBHOI aKTUB-
HocTH [24]. Uepes 6 Mec TToce onepanin peyeBble Hapy-
IIEHWST COXPaHSIIOTCS JTUIb Y 2 % G0bHBIX. BeposITHOCTD
WX BO3HUKHOBEHUS 3aBUCHUT OT JIOKAIM3AIIUM OITYyXOJIH.
[Tpu ynanenun ravoM JTOOHOM DO B CO3HAHUU ada3ust
rnocJje onepauuu Bo3HukaeT B 20 % ciayyaeB, CToiKas —
B2 %. I1pu pe3eKiiny OMyX0Jjieil BACOUYHOM 10JI1 BepOaib-
Hble TMCHYHKUUK MOSBIsAoTCs B 10 %, MOCTOSIHHBIE —
B 1 % cinyuaeB. [Ipu HOBOOOpa30BaHUSIX TEMEHHON 101
pPacCTpOMCTBA peuur MPOUCXOAAT B 3 % HaOMIOAeHUI,
y BCeX JIMIIIb BpeMeHHbIe [25]. Perpecc peueBrIX HapyIie-
HUI yepe3 3 Mec mociie pe3eKInu 10O0pOKauYEeCTBEHHBIX
oM Bo3HuKaeT B 100 % ciydaeB, MpH 3/10KaYeCTBEH-
HbIX — B 92 % [24].

C.1. Eseonu u coasrt. (2017) B paboTe, BKIIOUMBIICH
58 HAOMIONEHWIA, CPABHIIIN PE3YIIBTAThl XUPYPTUU TIIOM
JIBUTATeJIbHOM 30HBI Y OOJIBHBIX, OIIEPUPOBAHHEIX B CO3HA-
HUU 1 B YCIIOBUSIX 0011Ie#t aHecTe3nn. Cpa3y mocJie orepa-
IUN Y TTaIlMEHTOB HAOJIIOMaIM OOWHAKOBBIE (DYHKIIHO-
HaJbHBIC MCXOOBI, OJHAKO 4Yepe3 3 MeC COCTOSHHE
OOJIBHBIX, OTIEPUPOBAHHEBIX B CO3HAHMH, OBLIIO TOCTOBEP-
Ho nayuie (93 % no wkane KapHoBckoro npotus 81 %).
CpemHuii 00beM pe3eKIINHT OITyXOJIM TakKKe He pa3Imdaics
MEXIy TpYIIIaMA, OMHAKO IIPU OIepalldsX B CO3HAHUU
KOJIMYECTBO paaMKaIbHbIX pe3eKinii Obu10 Bbile (26 %
npotuB 7 %). Ilpu xupypruy B CO3HAHUU HaGJI0maIN
MEHBIITYIO IIPOIO/KUTEIBHOCTD TOCITATAIN3AIINI 1 MEHb-
1Iee BpeMsl, IIPOBeIeHHOE OOJIBPHBIMU B OTHCJICHNN MHTCH-
CHBHOI Teparmu [26].

AHanornuHoe cpaBHeHMe BoImoaHMIM R. Zelitzki
u coasT. (2019). CornacHo mory4eHHBIM JAHHBIM, OCHO-
BaHHBIM Ha 85 HAOIIONEHUSIX C OIYXOJISIMU IBUTATETLHOM
30HBI, OBLUTI OTMEUYCHBI JIYIIIE KPATKOCPOIHBIC (PYHKITNO-
HaJIbHBIC Pe3YJILTaThI ITPU XUPYPTUH B CO3HAHMH, HO Yepe3
3 Mec pe3yJIbTaThl BRIPABHUBAIMCH. XUPYPIHUsI C TIPOOYKIe-
HHEM B 3TOM HCCJICIOBAHMY He TT0Ka3aia yOeIuTeTbHOTO



MPEUMYILECTBA, OJHAKO AJIUTEIBHOCTh TOCIUTATU3ALIUI
y GOJIbHbBIX, OIEPUPOBAHHBIX B CO3HAHUM, ObLIa MEHBIIIE
Ha 3 mHg [27].

P. Suarez-Meade n coaBnrt. (2020) cpaBHUIN UTOTH
orepaluii B CO3HAHUM U B YCJIOBUSIX OOLIE aHEeCTe3Un
B MeTaaHajiu3e, BKIouuBIieM 2351 nauueHTa ¢ riiromMa-
MHK. ABTOPHI HE MOJIyYMIU JOCTOBEPHBIX pa3Inyuii B pe-
3yJIBTaTax XMPYPruyecKUx BMELIATEeIbCTB MEXKIy IPYIIa-
MU, HO BBISIBUJIU HEKOTOPhIE OTYETIMBbIE TEHACHIMMU.
I1o ux gaHHBIM, XUPYPrUsl B CO3HAHUU IIPUBOAUT K OOJIb-
LIei paauKaIbHOCTH pe3eKLuu, yeM mpu Hapkose (90 %
rnpotuB 82 %), oAMHAKOBOMY KOJIMYECTBY PAHHUX HEBPO-
JIOTMYECKUX HAPYILIEHUIA, HO K OOJIbIIIEMY KOJIMYECTBY
cToiKuX o4aroBbix aucoyHkuuit (17 % nporus 4 %).
Ha ocHoBaHMU MPOBEAEHHOrO aHaIM3a KMCCIeA0BaTelN
cliesaId BBIBOM, YTO yaaJIeHUE IJIMOM OKOJIO ITMPaMUIHO-
IO TPAKTa MOXET ObITh BHIMOJIHEHO OAMHAKOBO 06€30I1aCHO
KakK B CO3HAHUU, TaK U IIPY IPUMEHEHUN OOLIeil aHecTe-
3um [28].

J.K. W. Gerritsen u coant. (2019) B MeTaaHaiu3e,
BrutounBIieM 9102 manedTa, CpaBHIIIN PE3YIIbTaThl XM~
PYPruu 3J10KaueCTBEHHbBIX [JIMOM B CO3HAHUM C IIPUMEHE-
HHEM MHTPAOIIEPAIIMOHHOTO HEMPOMOHUTOPUHTA 1 B HAp-
Ko3e 6e3 aekTpocTuMysiiuu. CorjaacHo I0JIydYeHHbBIM
JAHHBIM, IIPY OMEPaLMIX C IPOOYKIAEHUEM U UCIIONb30-
BaHMEM MHTPAOIEPALIMOHHOTO HEUPOMOHUTOPUHIA PexKe
BO3HUKAIOT IOCJIeonepalroHHble ocoxHeHus (13 %
npoTuB 21 %) u 4allie BBIMOJIHUMO TOTAJIbHOE UCCeYeHNE
omnyxodeii (79 % nporus 48 %). bonee BpIcOKast pagrKaib-
HOCTb Pe3eKL1H1 He IIPUBOIUT K YBEIMYEHUIO OCJIOKHEHUIA.
DTO0 NO3BOJISIET JOCTUYb YBEINYEHUS IIPOAOJKUTETBHOCTI
>KU3HU Ha 4,5 Mec. PacriosioxeHue Ii1MoM B 3HAYMMBIX 30-
Hax yXyamaeT QYHKIMOHAIbHbIA UCXO/ ITPY BMEILIATe b~
CTBax IoJ1 00l1Leli aHecTe3uell 6e3 UHTPAONePaLIMIOHHOIO
HEMPOMOHMTOPUHIA, HO HE BIMSIET Ha Pe3yjibTaT orepa-
LI TIPA XUPYPTUU B CO3HAHUU [4].

L.H. Bu u coaBr. (2021) B MeTaaHa/IM3¢e, BKIIOYMBIIIEM
833 HabmoneHus, BHISIBUIIM, YTO XUPYPIUs B CO3HAHUM
C MpUMEHEHNEM MHTPAOIEePALMOHHOTO HEMPOMOHUTO-
pUHTra pexe MPUBOAUT K PAHHUM IBUraTeIbHbIM Hapyllie-
HUSIM U1 TTO3IHUM (CITYCTSI 3 MeC) peueBbIM TUCHYHKIIUSIM,
YeM XUPYPIrusl B COCTOSIHUU OO aHECTE3UM C UCIIONb-
30BaHUEM HENPOPU3MOTOTMYECKOT0 KapTHUPOBAHMSI.
Ilo maHHBIM 3THX aBTOPOB, OIEpalK C IPOOYXICHUEM
C MpUMEHEHNEM MHTPAOIEePALMOHHOTO HEMPOMOHUTO-
pUHIa IOBBIIIAIOT PaagUKaJbHOCTh PEe3eKLUMU T[IMOM
U CHIKAIOT IIPOAOJ/KUTEIbHOCTD TOCIIUTAIA3ALMY AL -
eHToB. [IprMeuaTebHO, YTO IIPU OTCYTCTBMM MHTpPAOIIE-
pPaLlMOHHON 3JIEKTPOCTUMYJISILIMU OTNepaLivuu ¢ TPoOyKae-
HHEM He UMEIOT IPEeUMYIIECTBa Mepe XUPYypruueCKUuMmu
BMeILIaTEIbCTBAMMU C IIPMMEHEeHnEM HapKo3a [29].

J.J. Y. Zhang u coaBt. (2020) mIpoBeIn MeTaaHaIMU3,
BKJIIOYMBIINI 278 GOJIBHBIX, KOTOPbIA IIOCBSITUIN PE3EK-
LK [JIMO0JIACTOM C MHTPAOIlePallMOHHBIM IIPOOYXKIACHM-
eM. ABTOPbI BbISIBUJIM BO3HUKHOBEHUE pAHHETO HEBPOJIO-
TUYeCKoro aeduinTa rmocsie onepaunu B 34,5 % ciaydaes,
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a mosaHero — uiib B 1,9 %. [1pu 3TOM HU3KME TTOKAa3aTe-
JIM 0YaroBBIX TUCHOYHKINI He OBLTA CBI3aHBI CO CHILKE-
HUEM PaJWKaJIbHOCTU PE3eKIMM, KOTOpas cOocTaBuja
B cpenHeM 95,3 %, a KOJIMYECTBO PaaMKaIbHBIX Pe3eK-
it — 74,7 %. OgHaKO CpegHUI MOJIOLOM BO3PACT ALy~
€HTOB (47 JIeT) He IMO3BOJISIET SKCTPAIIOIMPOBATh TaHHBIC
pe3yJIBTaThl Ha BCeX OOJBHBIX C TIMOOJacCTOMaMM (Cpem-
HMI1 BO3pacT KOTOPhIX cocTaBisieT 65 jer) [30].

D.K. Gupta u coanT. B 2007 I. BBINOJIHWIN PaHIOMMU-
3MPOBAaHHOE WCCIIEIOBaHNE 10 CPABHEHUIO PE3yIbTaTOB
XUPYPruu 53 OOIBHBIX C OIyXOJISIMU MOTOPHO M peueBOM
30H, OIIEPUPOBAHHBIX B CO3HAHUU U C IIPUMEHEHUEM Hap-
ko3a. [Tpu omepamusx ¢ mpooykIeHneM JOCTOBEPHO JaIlle
MIPOMCXOINIIO Pa3BUTHE BPEMEHHBIX HEBPOJOTMUSCKIX
HapyIIeHWI, a XUPYPTUUECKOE BMEIIATEILCTBO OBLIO 60-
Jiee IUTEIbHBIM. 10 oCTaabHBIM ITapaMeTpaM HMCXOMIBI
JIOCTOBEPHO HE Pa3INJaInCh, HO UMEIU TCHACHITUIO K JTyd-
M pe3yJIbTaTaM TP OIePALIUSIX IO OOIIIeit aHeCTe3MeH.
[Ipu BMeIIaTeILCTBAX B YCIOBUSIX OOLLEI aHECTE3UU PEXe
HaOJIIOIAIIA CTOKIE HEBPOJIOTMUECKIE HApYIIIEHMSI, OTME-
YaJI MEHBIITYIO0 KPOBOIIOTEPIO M ITPOIOJIKNUTETEHOCTD TOC-
MUTAIN3AlNIL, a TAKXKe GOJBIIYIO PATUKAIBHOCTD PE3eK-
mii [31].

Xupyprust B CO3HAHWM CHIKAET CTOMMOCTB JICUCHUS.
DTO HOCTIKMMO 3a CYeT OoJiee KOPOTKOM TOCITUTAIN3a-
LI, MEHBIIIETO BPeMEHU IIPeOBIBAHNS B peaHMMAaIlNU
1 MEHBIIETO KOJIMYECTBA IMPOBOIUMBIX MHCTPYMEHTAIb-
HBIX 1 JJa0OpaTOPHBIX METOHOB HcciIenoBanus. KpaHmo-
TOMMS B COBHAHUU acCOIIMMPOBAaHA C Topa3ao 0oJjiee KO-
POTKHMM TIEPHOIOM IIpeObIBaHNS MAIleHTA B CTAlIMOHAPE
(B cpemHeM 4 OHS) TTO0 CPaBHEHMIO C OTICPAIUSIMU, BBITION -
HEHHBIMH I101 001IIe#t aHeCTe31el, IINTETbHOCTD HAX0X-
JIEHUs B CTaIlMOHAPE TOCJIe KOTOPBIX COCTABIISAET 9 mHEei
[32]. ITo maHHBIM aMePUKAHCKUX KJIMHUK, MTallMIEHTOB
BBIIIMCHIBAIOT B CPeIHEM Ha 3-If IeHb ITOCHIe pe3eKIINT
OITYXOJIX TOJIOBHOT'O MO3Ta, BEIIIOJTHEHHOU B OOIPCTBY-
fomeM coctossHuH [33]. HeKOTOpHIX IMallMeHTOB yaaeTcs
BBINIMCATh TOMOU B IeHb MpoOBemeHUs olepaunu [34].
Kpowme Toro, 3KoHOMHUYECKOe TTPEeUMYIIIEeCTBO TOCTUTA-
€TCs 32 CYET YMEHBIIICHUS 3aTpaT Ha IIOCTTOCIIUTAIBHOE
BeIeHME TAaKMUX OOJIBHBIX, BKJIOUAsT pPeabMIMTAIIHIO,
M3-3a JTyYInX QYHKIIMOHAIBHBIX UCXOIOB XUPYPIHUH |8,
35, 36].

PMCKU U HEJOCTATKU OITEPALIMN
C ITPOBY>XIEHVEM
Pucku xupypruvt B CO3HaHWU Pa3delIsIioT Ha:

* pecnrpaTOpHBIC: OOCTPYKIINS TBIXaTeIbHBIX ITyTEH;

* HEBPOJOTUYECKHUE: OOJIb, CyIOPOTH, OTEK MO3Ta;

* CEepAEYHO-COCYIUCTHIE: TUTIEP- WU TUIIOTEH3USI, Ta-
XW- WIM OpaguKapaus, CEPaeIHO-COCYINCTRII KOJI-
JIaTIC VUIM apUTMMUS,

* MICUXOJIOTUYECKHUE: BOJITHEHUE, CTpax, yromaeHue [11].
HMHTpaomepallnoHHOE TECTUPOBAHHE C TIPOOYXKICHM -

€M He3HAYUTEIbHO YIUIMHSIET OTepalnio — Ha 5—14 MuH
[8, 31].
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Xupyprust B CO3HAHMU HE TapaHTUPYET OTCYTCTBUS
IUTOXUX (DYHKIIMOHAJIBHBIX McXomoB. HapacTanme rpy0Obix
0YaroBbIX HApYIICHUI ITOCTIe TAKMUX OTIepaIldii BOSHUKAET
B 6 % nadmonenuii [37]. I1o nanueim B. 0. XKykoBa u co-
aBT., peYeBble PacCTPOICTBA HapacTaioT B 92 % ciyuaes,
XOTsI OOJBITMHCTBO M3 HUX SIBJISTIOTCST BpeMeHHBIMU [38].
DTO MPOUCXOIUT 3a CUET IMOBPEXICHMS KOPKOBBIX IICHT-
POB, TTOOKOPKOBBIX MTPOBOISIINX ITyTei, UIIEMUU BHY-
TpeHHEU KaIlCyJIbl 1 OpMHUPOBAHMS ATPOTCHHBIX TeMa-
ToM. MieMuyeckre ocaoXHEHUs OOBIYHO HAOII01aI0T
IIpY yAaJCHUU TIIMOM OCTPOBKOBOMU moiu. Hapymenue
LIEJIOCTHOCTH (PYHKIIMOHAIBHO 3HAYMMBIX CTPYKTYP MO-
KeT IIPOMCXOIUTH 3a CUET TOBTOPHOTO BBEIEHMS OOJIbHO-
rO B HAPKO3 HA 3Tare pe3eKUUU OIyXOJU U OTCYTCTBUS
KoHTakTa ¢ HuM. [103TOMy coxpaHeHUe CO3HAHMS Ha ITPO-
TSDKEHWH BCETO OCHOBHOTO 3Tarla OIepaniy U IpuMeHe-
HHe TpaKTorpaduu CHIDKAIOT PUCK OCIOXHEHM. JIpyToi
MMPUYMHONM HEBPOJOTMUECCKUX HAPYIIICHUI SIBIISICTCS XKe-
JIaHWE XHPypra ITOBBICUTD PAIUKATbHOCTh NCCEUCHMS OITy-
XOJIN. DJIEKTPOKAPTUPOBaHME AeJIacT XUpypra boyee cMe-
JIBIM TIpM YOAJICHUM HOBOOOpA30BaHWS. YBEJIMYCHUE
PaTMKaJIbHOCTH OIIePAllK B TAKOM CUTYaIl MOXET IpH-
BECTHU K yxyaIIeHuto coctostHus [37]. HecMoTpst Ha yacToe
HapacTaHHe BepOaIbHBIX HAPYIICHWI ITOCIe OIepalli,
[JIaBHOM 3amadeil HeHPOMOHUTOPUHTA y OOJIPHBIX B CO3HA-
HUU SIBJISICTCS TIPEAYIIPEKICHUE Pa3BUTHS CTOMKIX pede-
BBIX paccTpoiicTs [38].

HMHTpaomepallmoHHBIE CYTIOPOTH IIPH HEHPOCTUMY -
JIALMY B CO3HAHUM BO3HUKAIOT B 3—12 % ciyuaes [33,
39]. Ons nx xyrmmupoBanwust C.J. Sartorius 1 coanT. (1998)
MIPEIOXMIN TTOJIMBATh TOJIOBHOM MO3T JICASTHBIMU CO-
neBeiMU pacTtBopamu [40]. Takoe opolreHHe Mo3Ta
MIPEeOIMOYTUTEIbHEe Ha3HAYCHNUSI aHTUKOHBYJIBCAHTOB
W CeTAaTUBHBIX IIPEIapaToB, TaK KaK He HapyIlaeT CO-
3HaHUeE MMAllMeHTa W He 3aTPYIHsIET KOHTAKT ¢ HUM [33,
39]. leHepanu30BaHHBIE CYAOPOTU TPEOYIOT OBICTPOIt
KOPPEKIINM IJIsI IPEaOTBpaIeHNsT TPaBMBbI IMaIllUeHTA
W HapyIIeHWs CIIOHTAaHHOTO nbixaHus. [1pu pe3aucTeHT-
HOM TIPUCTYTIE TIEPEeXOAST K 001l aHEeCTe3UH C TIPOTe-
3MPOBAHMEM JBIXaTCILHBIX IyTSH 1 allllapaTHOM pecIn-
paTtopHoil mommepxKoii. [IpucTymbl yamie BOZHHUKAIOT
Y MOJIOIBIX MAIIUEHTOB, IIPU PACIIOJOXEHUU OITyXOJIU
B JIOOHOI1 10JIe, TPY HAJTUIUH CyIOPOT B aHAaMHE3€e 1 TP
100pOKAYEeCTBEHHOM XapakKTepe IIMoM. Y OOJBbHBIX
C BIUNPUCTYIIAMH BO BpeMsI OIIePAIINU ITOCIIE XUPYPTH-
YeCKOro BMEIaTeIbCTBA Jallle pa3BUBAIOTCS IBUTATEIIb-
HBbIC HapyIIeHUs, HanboJjiee BEpOSITHO 00YCIOBICHHBIC
mposiBeHueM mapesa Tomma. MHTpaomepalmmoHHEIE
CyIOpPOTM HE BIMSIOT Ha BOSHUKHOBEHNE BHYTPUMO3T0-
BOI reMaToMBI mmocJe onepamuu [11, 33, 39].

Bo BpeMst KpaHMOTOMKM B CO3HAHUY MOTYT ITPOUCXO-
JIATH OOCTPYKIINS IBIXaTeIbHBIX ITyTei, TUTIOBESHTUJISIIINS,
TUTIepKAITHUS ¥ CHUKEHME caTypalni. BeiBeneHe HImK-
He# YeTIOCTH, UCIIOIb30BaHE HOCOTJIOTOYHOTO BO3AYX0-
BOZA WJIM JIMLIEBOI MAacKH, TIPOBEIECHIE BCTIOMOTATEeIbHOM
BEHTHUJISILIMU JIETKUX TO3BOJISIOT KOPPEKTHUPOBATH 3TU

HapymeHus. [1pu Hea(hHEeKTUBHOCTH MPOCTHIX MEP BbI-
TIOJTHSIIOT YCTAHOBKY JIAPMHTCAIBHOM MACKU WJIM SHIOTpa-
XeaJIbHOM TPYOKM, HAYMHAIOT MCKYCCTBEHHYIO BEHTWISI -
LIVIO JIETKUX U TIEPEXOIAT K 001Ieii aHecTe3nn [12].

Jng npeaynpexXaeHus: MbIILIEUHOW APOXU BaXKHO
MOAIEePKUBATh (DU3MOJIOTUIECCKYI0 TeMIIepaTypy Teja
0O0JILHOTO Ha OmNepallMOHHOM cTojie. [IpuMeHsIoT pa3-
JIMYHBIE CUCTEMBI BHEITHETO 00OTrpeBa, CIICIINalbHbBIC
TepMoOoIesiia, BBOASAT MOJAOTpeThic MH(PY3MOHHBIE pac-
TBOpPHI. JIJ1g mpeaoTBpalieHusi 03Ho06a MOXHO UCHOJb-
30BaTh JHEKCMEICTOMHUINH, TPaMaaoJl U OHIAHCETPOH
[41]. TommHOTa ¥ pBOTAa MOTYT BO3HUKATh IPU MaHUITY-
nsnusix ¢ TMO, mpu TpaKIIUM COCYI0B TOJIOBHOTO MO3-
ra  mpu KOPKOBOM cTumynssuuu. [losgBiieHne pBOTHI
onuchIBaloT B 1 % Haba0AeHUi1, TOIUHOTH — B 4 %. Jlyist
X YCTpaHEHUS TOCTATOYHO BBEACHUS IPOTUBOPBOTHHBIX
npenapatos [13, 14].

CYBbEKTHBHAS OLIEHKA BOJIbHBIMI

XUPYPITVMIU C ITPOBYKIEHWEM

OOBIYHO MAIIMEHTHI OOSITCST O0JIM BO BpeMsI OIlepallnu,
HO y OOJIbIIMHCTBA 3TU OMNACEHUsI He MOATBEPKAAIOTCS.
ITogpo6Hoe pasbsicHeHKWE O0JIbHBIM HEOOXOAUMOCTU X1~
PYpruu B CO3HAHMM MEHsIET UX OTHOLIEHUE K Heil. B pe-
3yJbTaTe OOJIBLIMHCTBO coriaimaercs. I1pu BbIIMCKe
M3 CTAlMOHAPa B TOT K€ IeHb OIepals BOCIPUHUMAECTCS
He TaK Cepbe3HO. BONBIIMHCTBO NALIMEHTOB HE BO3PAXXaIOT
MIPOTHUB ITOBTOPHOTO XUPYPruyeCKOro BMeLIATeIbCTBA
¢ MpoOYyKAEHUEM, IIPEANOYUTAs BEIITUCKY B I€Hb XUPYP-
TMYECKOro BMelaTeabcTna [7].

CpenHuii ypoBeHb 00JIM Ha MPOTSKEHUH BCEii orepa-
LMY He MpeBbiliaeT 1—2 Gajia 1o BU3yalbHOI aHAI0ro-
BOIi ILIKAjJie M He 3aBUCUT OT Bo3pacrta u mnoja. Ciaadyio
00J1b UCTIBITHIBAIOT 12 % GOJbHBIX, CUIbHYI0 — 20—24 %
naueHToB. [10 HEKOTOPBIM JaHHBIM, A0 88 % 0GOIbHBIX
BOOOILIE He UCIIBITHIBAIOT 0011, CaMble 60J1e3HEHHbIE MO-
MEHTBI — YCTAHOBKA CKOOBI XXECTKOM (pUKCALUK TOJIOBBI,
MECTHas aHECTE3Us U pa3pe3 KOXU, BCKPhITHE U YIIMBa-
aue TMO. Cpennmnii ypoBeHb BOJTHEHMS 110 10-0aTbHOM
LIKaJIe BapbUPYyeT OT 2 [0 3 0a/UIOB U Yallle BCTpedyaeTcst
y xkeH1mrH Maazgire 60 er. Ctpax MCnbIThIBAIOT 62—64 %
6osbHBIX: ¥ 51 % 0OJbHBIX OH yMepeHHbId, y 11 % —
CUJIBHBIN.

JdpyruMu xanobaMu SIBJSIOTCS: LIYM KpaHUOTOMA
(66 %), HeymOOHOE MOJIOXEHME Ha OIEPALIMOHHOM CTOJIE
(12—13 %), mocrypanbHas 6o0ab (18 %), nuckomdopr
OT IPOBOIMMBIX XUPYypruueckux Manunyisiuuii (10 %)
M XeCTKOM (pukcaiuu royioBsl (6 %), HU3Kasl TeMIlepary-
pa B onepalioOHHOM (6 %) 1 CIUIIKOM JUIMTEIbHAsI IIPO-
JOJKUTENBHOCTD onepauuu (7 %).

IIpy BBHINMOJHEHUM MHTPAOIEPALlMOHHBIX TECTOB
57 % GONbHBIX HE OTMEYAIOT YCTAIOCTU, YMEPEHHOE YTOM-
JgeHune Gukcupyot 26 %, cuibHoe — 17 %. KomdopTtHoe
MOJIOKEHUE B OIIEPALIMOHHOM OTMEYAIOT MOJI0BMHA OOJIb-
HbIX. X0 Bceil onepauuu DoMHAT 12—72 % nauueHToB,
yactuyHo — 20—76 %, Hu4yero He NoMHIT — 8—18 %.



VI0BIIETBOPEHHOCTDL OOJIBHBIX ONepaleil JocturaeT 61—
93 %; menpeccus mmocjie onepauuy Bo3HukaeT y 12 % ma-
LMEeHTOB; 84 % MaLMEeHTOB I10CJE OMepaluyd OTMEYaioT
YIOBJIETBOPUTEIbLHOE CYOhEKTUBHOE CAMOUYYBCTBHE, 88 %
TOTOBBI OBITH BBIITMCAHBI U3 CTALIMOHAPA yKe B 1-e CyTKu
[13, 14, 19, 42—45].

W3 nonoxurenbHbIX BrieyaTieHui 88 % OONbHBIX OT-
MeYaloT YXO/ 1 MOAAEePKKY BO BpeMsl onepaunu, 24 % —
BO3MOXHOCTb BJIMSIHUSI Ha XOJ XMPYpru4ecKoro BMella-
teabcTBa [19].

Bosblioe 3HaYeHME MPU XUPYPIUU C IPOOYXKICHUEM
“MeeT MOTUBaLMS 60/1bHOTO. [ToHMMaHMe TpeuMyILeCTBa
TAKOI XUPYPruu B YMEHbBILIEHUN PUCKA HEBPOJIOIMYECKIX
OCJIOXXHEHUI CHIXKAET YPOBEHb CTpaxa 1 HAMPSKEHHOCTU
y maiueHToB. Bo BpeMst OCHOBHOTO 3Tara onepanuu ma-
LIMEHThl KOHLIEHTPUPYIOTCS Ha BBHIMTOJHEHUM 3aJaHUI,
B CBSI3U C YeM OOBIUYHO 3a0bIBAIOT 00 OCTAIbHBIX HETaTUB-
HBIX (DakTOpax BOKPYT [44].
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BBIIIAET PATUKATBHOCTh XUPYPIMUECKOTO BMEIIATEIbCTBA
¥ CHIKAeT KOJIMIECTBO CTOMKMX OYArOBBIX HApYIICHUA.
Hespomornueckuit nehuiint MoxXeT BpeMEHHO HapacTaTh
MOCJe TaKMX OIepallnii, YTO CBSI3aHO C pacIIUpeHHEM
00beMa Pe3eKIINU OIYXOJIN 1 00JIee YaCThIM MCITOIb30Ba-
HUEM XHPYPTUHU C TPOOYXKICHUEM IPU PACTIOIOXKCHUN
HOBOOOpa30BaHMSA B (PYHKIIMOHAIBPHO 3HAYNMBIX 30HaX.

AHCCTC31UHU, JOBCPUTCIBbHOC oO1IeHre OOJIbHBIX C aHeCTe-
31O0JIOTOM N MEANTTMHCKHWM IIEPCOHAJIOM B OHCpaHHOHHOﬁ,
HMX HalICJICHHOCTb Ha ycne].LIHbIﬁ pE3yJabTaT MO3BOJIAIOT IIa-
IMEHTaM yAOBJICTBOPUTE/IBHO IIEPEHOCUTD TaAKME OIEpALIN.
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O,Z[HaKO HE€ BCEM IMTaIMEHTAM BO3MOXKHO ITPOBCACHUC

onepalnii B Co3HaHU!. VX ITpaBMIIBHBIN OTOOD M KBaIM(DH-
Kallvsl aHECTEe31O0JI0Ta SIBJISIIOTCS 3AJI0TOM YCIIEIIHOCTU Ta-
KOU XAPYpPIUU.
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CTPAHULIBI UCTOPUU OTEYECTBEHHOM
HEVPOXUPYPIUU. K 70-JIETUIO
HEVPOXUPYPTMYECKOU KJIMHUKU TOCITUTAA
VM. H.H. BYPIIEHKO

II.X. Im3aryaumn, M.B. Opunnnnkosa, . H. Mcenrammes, M. A. Kinvos, E.T. Konooaesa

DI'BY «[haembiii 0eHHbLil KAuHUMecKUi cocnumans um. akad. H. H. Bypdenkxo» Munoboponsr Poccuu; Poccus, Mockea 105094,
locnumanvuas na., 3

KoHTaKThI:

Wamuns Xambanosuy Mmsatynnuu gizat_sha@mail.ru

B 2022 r. ncnonHunocs 315 net co AHA OCHOBaHKA [NaBHOrO BOGHHOTO KAMHUYECKOro rocnutana um. akaa. H.H. bypaen-
Ko 1 70 51eT ¢ MOMeHTa 06pa30BaHNA HEPOXMPYPTUYECKOTO OTAENEHUA rocnuTans. Mictopus rocnutans no3BonseT roBo-
puTb 06 OKa3aHUM HEPOXMPYPTUYECKON NOMOLLM CO iHA €70 OCHOBAHMUA, O YEM CBUAETENILCTBYIOT MHOTOYUCTEHHbIE [10-
KYMeHTbl 1 (haKTbl. B cTaTbe npeacTaBieHbl UCTOPUYECKME BEXM PA3BUTUA HEWPOXMUPYPrUYECKON NMOMOLLM B rocnuTane
Ha npoTsxeHuu Gonee yem 300 net — ot anoxu MeTpa I go HacToswero BpemeHu. N3n0xeHbl OCHOBHbIE HanpaBneHUs
Pa3BUTUA HEMPOXMPYPr1MYECKOM NOMOLLMN Ha COBPEMEHHOM 3Tane.

KnioueBble cnosa: [MaBHbLIN BOEHHBI KAMHWYECKMIt rocnuTanb M. akag. H.H. bypaeHko, uctopus Hempoxupypruu,
Mockosckuit rocnutans, buanoo, Heitpoxupypruyeckuit LenTp, Hukonait Hunosuy bypaeHko

IOna untuposanus: msarynnauu W.X., OBunHHukoBa M.b., NceHranves W.H. u gp. CTpaHunLbl uCTOpUMKU OTe4ECTBEHHON
Heitpoxupypruu. K 70-netuio Heiipoxupypruyeckoit kKnuHuku rocnutans um. H.H. Bypaerko. Heitpoxupyprus 2023;25(4):
138-47. DOI: https://doi.org/10.17650/1683-1683-3295-2023-25-4-138-147

Pages of the history of national neurosurgery. To the 70" anniversary of the Burdenko hospital
neurosurgical clinic

Sh. Kh. Gizatullin, M. B. Ovchinnikova, 1. N. Isengaliev, I.A. Klimov, E.G. Kolobaeva
N.N. Burdenko Main Military Clinical Hospital, Ministry of Defense of Russia; 3 Hospitalnaya Sq., Moscow 105094, Russia

KoHTaKThl:

Shamil Khambalovich Gizatullin gizat_sha@mail.ru

In 2022, 315 years have passed since the founding of N.N. Burdenko Main Military Clinical Hospital and 70 years of the
formation of the Neurosurgical Department of the Hospital. The history of the hospital allows us to talk about the
provision of neurosurgical care from the day of its foundation, which is confirmed by numerous documents and facts.
The article presents the historical milestones in the development of neurosurgical care in the hospital for more than
300 years — from the Petrine era to the present. The main trends in the development of neurosurgical care at the pres-
ent stage are outlined.

Keywords: N.N. Burdenko Main Military Clinical Hospital, history of neurosurgery, Moscow Hospital, Bidloo, neurosur-
gical center, Nikolai Nilovich Burdenko
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BBEJEHWE HUST — MOCKOBCKOTO rocrutajist. MOCKOBCKHU TOCIIUTab
B nexa6pe 2022 1. ucnoHmiock 315 et ¢c Havayma pa-  «IBUJICS K OBITHIO MaJIBIM M O€THBIM IO CBOUM CPEICT-
OOTBI TIEPBOrO POCCUIMCKOTO TOCYIapCTBEHHOTO CTallo- BaM. Ho OH ¢ caMoro cBoero Hadajia OB BEJTUK YMOM
HApHOTO JIeueOHOr0 U MEAMIIMHCKOTO YUeOHOr0 yupexXae- U dHeprueil cBoux TBopuHoB» [1]. B ero creHax Obuin


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

Hmnepamop Iemp 1

Emperor Peter I

3JI0KEHBI OCHOBBI POCCUNCKOM KIMHUYECKON MEINIIN-
HBI, 3[IECh TTIEPBHIE OTEUECTBEHHBIE BPAuU TTOTyYUIIH TIep-
BbI€ TOCYJAPCTBEHHBIE TUTUIOMBI O BBICIIEM METULIMH-
CKOM 00pa3oBaHUU.

C MOMEHTa OCHOBaHMS U €XErogHO B MOCKOBCKUIA
rocrnuTtaib (B To BpeMs 1 10 1763 I. — eAMHCTBEHHOE I'O-
CyIapCTBEHHOE JieueOHOe yupexneHrie B MockBe) mocTy-
nayv O0JIbHBIE U MOCTPAAABLINE C CAMBIMU Pa3HOOOpa3-
HBIMM PAaHEHUSIMU, TPAaBMaMM M 3a00JIeBaHUSIMU. 3[eCh
YCUJTUSIMU KOJIEKTABA TOCTIUTAJIST, TTIOHAYATY COCTOSIBIIIE-
T'O U3 HECKOJIBKUX YeJIOBEK — TEPBOTO TJIABHOTO TOKTOPA
MockoBckoro rocrnutas jeio-menuka Ilerpa I Hukonas
Bunioo u ero noqUMHEHHBIX, 0Ka3bIBAJIACH CaMast COBpE-
MEHHasi Ha TOT MOMEHT Pa3BUTUSI MEAUIIUHBI TIOMOIIb,
B TOM YNCJIE U XUPYypTUYecKasl TOMOIIb TTPU PaHEHUSIX
U TPaBMaXx rOJIOBBI.

CBUIETENHCTBYIOT 00 3TOM JaHHBIE IEPBOTO POCCUII-
ckoro yuyebHuKa o xupyprun “Introductio de Chirurgiain
Theatro Anatomicostudiosis” («HacraBrenue mist n3yva-
IOIIUX XUPYPTUIO B AHATOMUYECKOM TeaTpe»), HaImMcaH-
Horo B 1710 I. TepBbIM TJIaBHBIM JOKTOPOM U JUPEKTOPOM
TocniuranpHOI mKoIBI TP MoCKOBCKOM rocniutaie Hu-
konaem bumoo [2]. Knura conepskut 1306 ctpaHuir py-
KOTIMCHOTO TEKCTa Ha JIATBIHW U COCTOUT u3 4 JacTeid,
pa3meneHHbIX Ha 129 rnaB u § ykaszareseil, B KOTOPbIX
TPENICTABJICHBI OCHOBHBIE Pa3/esibl aHATOMUU U XUPYPTUH.
DTOT (pyHAAMEHTATBHBIN TPy OCHOBAH Ha TTyOOKOM Ha-
YYHOM 3HAHUU JOCTUXEHUI COBPEMEHHOW aHATOMUYE-
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Ilepesbiit enasmbiii dokmop Mockosckoeo eocnumans u ochogamens lTocnu-
manvhoil wikoavt Hukonaii budaoo

The first head doctor of the Moscow Hospital and founder of the Hospital
School Nikolai Bidloo

CKOW M XUPYPruuyecKoi HayK M 00paboTKe OOIIMPHOro
MPaKTUYECKOTO MaTtepuaia. Takxke B KHUTE TIPeICTaBIeH
OIBIT, TOy4YeHHbIH nuHO H.JI. buaioo u ero moMoiHu-
kamu B xone CeBepHOI BOIHBI, KoTOpylo Poccus Bena
co IIBeuueii 3a Boixoa K banTuiickoMy Mopio.

Cynpba mepBOro poCCUIICKOro yuyeOHMKa, HaIllMCaH-
HOTO Ha 6a3e rocy1apCTBEHHOTO JIEYEOHOTO YUPEKAECHUSI,
yuukanbHa. [Tocne cmeptut H.JI. bumioo B 1735 . yue6-
HUK OBLT BeIBe3eH B CaHKT-IleTepOypr, 1 B TeUeHUE IBYX
cToJieTuid, 10 1963 I., HaxomsICh B OTaeIIe pyKomnuceil DyH-
IaMeHTaJIbHOI 0nbanoTekn BoeHHO-MeIMIIMHCKOM aKa-
nemun uMm. C.M. KupoBa, onuchiBasicst Kak TpyJ HEM3-
BECTHOTO aBTopa! DTO MO3BOJISLIO MPOAOIKATH YTBEPKIATD,
YTO TIEPBBIE CTYIEHTHI-MEIUKU 00yJIaTvCh IO NTHOCTPAH-
HBIM y4eOHMKaM. CIipaBeJIMBOCTh OblJIa BOCCTAHOBJICHA,
1 Oaromapst TpyaM CrieliaaIbHON KOMUCCUN CTIEIIAAITH -
ctoB BoenHo-menummHckoi akagemun uMm. C. M. Kuposa
u AMH CCCP stoT (pyHmamMmeHTanbHbIN TPy ObLT UCCITe-
JIOBaH, a K 1973 I. TOTHOCTHIO TIepeBENIeH Ha PYCCKUIA SI3bIK [3].
«CopepxaHue ee MO3BOJISIET TOYHO CYANTh O TIEPBOM TIPO-
rpaMMme TpernonaBaHusl HaydHOU xupyprum B Poccumn...
Pyxomnuch oTpaxkaet onpeneieHHbIN 3Tal pa3BUTUS XU-
pypruu B EBporie Ha pybexe XVIII B., uro nemaer Tpyn
H.JI. bunjioo ueHHbLIM MCTOYHUKOM [JISI U3YyUYEHUS
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Xupypeuueckue uncmpymenmot 03 mpenanayuu vepena. Coopanue I[lempa I. Hauano XVIII 6. Tocyoapcmeennoiii IJpmumadxc

Surgical instruments for cranial trepanation. Collection of Peter I. Early 18th century. State Hermitage Museum

UCcTOpuM Xupypruu... Ho ocHoBHoe 3HaueHue «Hacrasie-
Husi» H.JI. bumioo B ToMm, 4TO, 4MTass €ro CTpaHMIIbI,
HEJIb35 HE UCTIBITBIBATh TOPAOCTU 32 TEX PYCCKUX JIIOAECH,
KOTOpPBIE C HEUMOBEPHBIMU TPYAHOCTSIMU MOJTyYUIIU TIEP-
BO€ MPEACTABICHUE O XUPYPIUU MO 3TOMY PYKOBOJICT-
BYy», — MOIYEPKUBAJI OJUPEKTOP BCECO3HOr0 Hay4yHOro
ueHtpa xupyprun AMH CCCP, akanemuk AH CCCP
n AMH CCCP B.B. I1erposckuii [4].

B HacTos111€€ BpeMs 3TOT KalmUTaIbHbBIA TPYA TPOAOII-
xaeT 6epexxHo xpaHuThes B DyHnaMeHTaIbHOM G1ubImo-
Teke BoeHHO-MemummHcKo# akagemuu nMm. C. M. Kupoga.

Paccmorpum nonpo6nee tpya H.JI. bunnoo. «U ce-
TOJIHSI XUPYPT 1000 creluaaIbHOCTH HAIeT B €ro KHUTre
HEMaJI0 BEPHBIX MBICIEH U CPaBeIJIMBBIX BBICKA3bIBa-
Hui», — 3amMedaeT akageMuk b.B. [TerpoBckuii [4]. ABTO-
PBI JAHHOM CTaTbU COYTYT 32 YECThb BHOBb MO3HAKOMUTH
C HAM IIMPOKUMN KPYT YUTATEJIEU U BIIEPBBIE AKLIECHTUPO-
BaTh BHMMaHUE Ha u3JIoXeHHbIXx Hukomnaem bumnoo
MPUHILINATIAX OKAa3aHUS HEWUPOXUPYPTUUECKOU TTOMOIIU
B Poccuu Ha mepBOoM aTane popMrpoOBaHUST OTEUECTBEH -
HOW rocyIapCTBEHHOM MEAVLIVHBI.

B nepBoii yactu, HazbiBaeMoil «HactaBieHue o xu-
pypruv», aBTOp MOAPOOHO OMUCHIBAET BUIBI ONEpalUid,
XUPYPTAYECKHUX PA3pE30B U IIBOB, XMPYPTUYECKHE MAHU -
mysiunu. B gactHOCTH, Bumioo ykaseiBaeT Ha 12 BUIOB
ornepauuii Ha roJ0Be U HEOOXOAUMBIX ISl X BBITIOJTHEHUS
WHCTPYMEHTOB [4]. BTopast gacts HazbiBaeTcst «O Xupyp-
TMYECKUX OTepaLrsX ¢ TOJIOBBI 10 NAT». [1epBhIil paznen —
«O0 orepanusIX TOJIOBBI».

C 11e1h10 BCECTOPOHHEH MOATOTOBKY OYIyIINX MEIM-
koB H.JI. bumioo B cBoeM Tpyie MpUBOAUT Psii UCUEPTIbI-
BAIOIIUX CBEACHUI O TOBPEXXACHUSX Yepena U MPUHLIUIIAX

Xupypeuueckue uncmpymenmol. Ipasropa. 1750 e.

Surgical instruments. Engraving. 1750
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Tocnumanvras nasama. Hauano XVIII éexa

Hospital ward. Early 18th century

WX JICYCHHSI, O YeM TOBOPSIT Ha3BaHMUSI IJIaB 3TOTO pa3zeiia;
«O TpenaHanMy rojIoBbI WU MPOCBEpIUBaHUN», «O0 orie-
panuy TuapoieaIum».

Heo0xonumo nog4yepKHyTh, 4YTO AaHAJIOTOB 3TOMY TPY-
Iy, HapsIAy ¢ HOBU3HOUN M MTOXOTYMBOCTHIO M3JTOKCHUS
coiepKalleMy IUPOKUKA 0030p U MIyOOKUI aHAIU3 CO-
3MaHHBIX paHee MOCcoOMii ITo xupypruu, B Hagaire XVIII B.
B EBporre He 6bUTO, 1 maske BIIenmwii B 1718 1. yaeOHUK
OCHOBONOJOXHUKA Hemelkoi xupypruu JI. Ieiicrepa,
KaK IMOAYEePKUBAIOT CITCIIMAIMCTHI, 3HAYMTETHHO YCTYITaeT
yueOHuKy H. bumioo, onvH 13 Tpex TOMOB KOTOPOTO Xpa-
HUTCS B MEIULIMHCKOM My3ee [J1TaBHOrO BOEHHOTO KJTMHM -
yeckoro rocnutaisg uM. akan. H.H. bypaeHko.

TocnuranbHas BbICILIas 11KOJa MTpU MOCKOBCKOM roc-
nuTase OblIa Ha3BaHA MeJUKO-XUPYPrUYeCKOil He Ciiydaii-
HO: 31Iech ee ocHoBareib H. bumioo B ynciie HeMHOTHX €T0
COBPEMEHHHUKOB UIET BIIEPEIN CBOETO BeKa, paccMaTpy-
Basl XUPYPIruio He KaK peMeciio, HO KaK ITOJTHOIIPAaBHBIN
pas3nen MeOUIIMHBI, U (OPMUPYS TeM CaMBbIM XHPYpPTOB
HOBOTO THTIA — XUPYPTOB-HOBATOPOB, KOTOPBIC OCYIIIECTB-
JISTIOT XUPYPTUYECKUE BMeEIIaTeIbCTBA, HE MPOTUBOIIO-
CTaBJIsIsSI CBOE MCKYCCTBO Bpady-TeparieBTy, a JOTIOIHSIS €TO
C 1IeJIbIO U3JIeYeHUsI marueHTa [3].

MmuorouncieHHble BoitHbI KoHIIa XVIII — Havana
XIX BEKOB CONMPOBOXAAIMCH OOIbIIUM KOJUUYECTBOM Ye-
peITHO-MO3TOBBIX paHeHUI. Bo3pacTaio xupypruaeckoe
HMCKYCCTBO Bpaydeil rocrmTajst. B a3ToT mepron B ero cTeHax
TPYOIWINCHh TaKWe M3BECTHHIC XMPYPTU W aHATOMEI,
kak K. 1. enun, U.®. Tunsredbpanar, ®.A. libre-
opanar, A.M. WMlymnsauckuit, [1.M. lymnsuckuii,
M.X. ITekkeH, A. ®pese, I.I1. ITonos, E.O. MyxuH,

Egpem Ocunosuu Myxun
Efrem Osipovich Mukhin

X.U. Jlomep, B.A. bacos, A.1. Osep, A.C. CeBpioK,
0.U. Pymunckmii. [Tpodeccop Edbpem OcuroBrma MyxuH,
KW3Hb U ACATCIIBHOCTh KOTOPOTO Ha MPOTSKEHUM IeCs -
TUJIETUI ObLJIa TECHO CBsI3aHA ¢ MOCKOBCKHUM BOCHHBIM
ToCIuTaaeM, HEOTZHOKPATHO IIPOBOAMJI YCIEIITHBIE
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Buo eocnumans 6 Jleghopmosgo. D. Anexcees. Axeapenv, 1802 e.
Hospital in Lefortovo. F. Alekseev. Watercolor, 1802

oTiepaluy Mpy YepernHo-Mo3roBoii TpaBme. Ob1en3Bec-
TeH (haKT CIaceHUs ITUM BbINAIOIIUMCSI XUPYPTOM, aHa-
ToMOM, Helipodusuonorom denpamapiiana M.W. Kyry-
30Ba, IBAX/IbI TOJTYYUBIIIETO YEPETTHO-MO3TOBOE paHEHUE
(1774, 1788) [5].

HeonHokpatHo B MOCKOBCKOM BOEHHOM TOCITUTAJIE
(B mepuon ¢ 1847 mo 1849 1) mpoBoaW MMOKa3aTeNbHBIC
orepauuu 1o 3UPHBIM HAPKO30M BETUKUI PYCCKUI
xupypr H.U. ITuporos. byayuu xupyprom mmnpoxkoro npo-
(uns, oH oCylIeCTBISIT U3yUYeHUE YEePETTHO-MO3TOBOM
TpaBMbI HAa TAKOM YPOBHE, YTO MHOTHE U3 €TO TTOJIOXKEHUI
He ycTapeJsid U B HacTosiee BpeMs. Bo Bpemst KpeiMckoi
BoiiHbI (1853—1856 rr) B AeiicTBYOIIYIO apMuIo U3 Moc-
KOBCKOTO BOEGHHOTO TOCTIUTAJIsI OBIJI0 KOMaHAMPOBAHO
4 Bpaua, B ToM uucne xupypr O.W. PynuHckuii, KOTOpBIit
B ocaxneHHoMm CeBactomosie ObLT TJIABHBIM XUPYPrOM
IOxwHoit apmum u 3amectutenem H. . ITuporosa. Brro-
cnenctBuu O.W. PynuHCcKMiT ObUT Ha3HAYCH TJaBHBIM
BpayoM MOCKOBCKOTO BOEHHOTO TOCIIUTAJISI, a 3aTeM —
HavyaJlbHUKOM [JTaBHOTO BOEHHO-MEAUIIUHCKOTO yIIpaB-
neHus. bamxaimumu copatHukamu H.W. Iluporosa
B CeBacTorioJie 01T OpauHATOPBI MOCKOBCKOTO TOCTIU-
tansg A.JI. Obepmiomnep, on xun ¢ H.U. [Muporossim
B onHoM 3emisiHke, u [1.U. Ipana-Me3oH.

[MonydyeHnHsie Giarogapsi 60raToMy MpakTUYECKOMY
OMBITY JaHHbIE HaydyHO 0000Ianuch. B MeauumHCcKOM
My3ee [J1aBHOTO BOEHHOTO KJIIMHWUYECKOTO TOCITUTAJIS
uMm. H.H. bypaeHko xpaHutcs KojuieKiys ToMOB «BoeH-

HO-MEIUIIMHCKOTO XypHayia» HaunHas ¢ 1824 1. Coxpa-
HWINCh, B YACTHOCTHU, XYPHAJIbI, COAepKaIIue HayYHbIE
paboTel Bpadeit MOCKOBCKOTO BOEHHOTO TOCTIUTANIS (TaK
OH cTaj Ha3bBaThes ¢ 1801 1), IMOCBsIIEHHBIE JICUSHUIO
YepermHO-MO3TOBBIX TpaBM U 3abosieBaHuil. Tak, B No 2
3a 1848 r. omy61MKOBaHBI 2 HayYHbIE PabOTHI OpIUHATOPA
rocrmTanst U.C. beictpoBa — «O pa3MsITyeHUN MO3Ta»
u «TybGepkyJie3Hasi OInyXojb TBEPAO 000JOUKM MO3rar,
B Ne53a 1905 . — pabota HavyabHUKaA 16-TO XUpypruye-
ckoro otaenenus rocnutans M. B. TypuannHosa «13 xu-
pypruu TOJIOBHOTO MO3Ta, CJIydail OCTpOTO TpaBMaTU4e-
CKOro rHoiHuka». B 1896 r. B xypHaie «MenuimHcKoe
0003peHre» YBUIIEIAa CBET paboTa 3aBEAYIONIEro OTaee-
HreM MockoBcKoro BoeHHoro rociiutans A.H. Aneneko-
Ba «K maToiornu 1 CMMITOMATOJIOTUY CU(DUINTUYECKOTO
CTpaJlaHus apTepuil U TKaHW TOJIOBHOTO MO3ra» [6].

bBonbli0ii BKJI1a1 B pa3BUTHE XUPYPTUYECKOU MOMOLINA
B MOCKOBCKOM BOEHHOM TOCIUTAaJIe BHEC KOHCYJIBTaHT
roctiutains (¢ 1880 mo 1893 1.) BeLmatommiics xupypr
H.B. Cximudocosckuii. brarogapst H. B. CkindocoBcko-
My B 1880-e romsl onepaimoHHbBIE TOCITUTAISI OPTaHU-
3yIOTCSl ¢ yUeTOM Bcex TpeboBaHuit acenTuku. Ilox ero
PYKOBOJICTBOM XUPYPTU TOCIUTAIST 00y4aanuch CaMbIM
pa3HOOOpPa3HBIM, TTOPOIO PEBOTIOLIMOHHBIM XUPypruye-
CKUM METOJaM JICYEHUSI PAHEHBIX U OOJIBHBIX, B TOM YHCIIE
W TIPY NOPAXKEHUSX LIEHTPATbHON HEPBHOM CUCTEMBI. Tak,
B 1881 I. OH IIPOBEJT OIIEPAIINIO IO TTOBOAY CITMHHOMO3TO-
BOW TPBIXMU.



[Mopaxenus nepudepryeckux HEPBOB B TOT MEPUO.
JISYWJIN PESIKO, Yallle OCYIIECTRIISIITN BHITSKEHE HEPBOB,
IIOB HEpBAa TMPUMEHSJICA B EIWHUYHBIX CIydasix
(H.B. Cximndoconckuii, 1881). B 1894 1. 3TOT BbIIAIOLINIA-
CsI XMPYPT MPOBEJT YIAUHYIO OTIePAINIO TI0 YIAIEHUIO 31 -
TEJIMOMBI 3aTbUTOYHOM 00acTu. [Mnemsinauk H.B. Cxm-
docosckoro I1.T. CknudocoBckuii ObIT HAYATEHUKOM
17-10 XMpypruueckoro otaeseHus: MoCKOBCKOTo BOEHHO-
ro rocriutaist. B 1881 1. Ha 6a3e 16-to u 17-To Xupyprude-
CKUX OT/IEJICHU ! OBbITY BBIACTIEHBI MTATaThl 17151 TAIMEHTOB
C YEPETTHO-MO3rOBOM TPAaBMOM U CTOMATOJIOTMYECKUMU
0OJIe3HSIMU.

C 1933 1. u 1o koH1a Benukoit OteyecTBEHHOI BOHBI
KOHCYJIBTaHTOM 1-ro MockoBckoro KoMMyHUCTHYECKOTO

Ihasnas onepayuonnas komnama Mocko6cko2o 60ernH020 20CRUMANSL.
1907 .

Main operating room of the Moscow Military Hospital. 1907
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BoeHHOTO TocrmTaist (MKBI') sBisiicst omiH U3 OCHOBO-
TMOJIOXKHUKOB OTEYECTBEHHOM HEMPOXUPYPTUH, aKAAEMUK,
reHepaJl-MOoJKOBHUK MEAUIIMHCKON ciykK0bl Hukonai
Hunosuu bypaeHko, 0OTHOBpeMEHHO BO3IIABJISIBLIMIA OP-
TaHW30BaHHBIN UM ¢ copaTHuKamu B 1932 1. Heitpoxupyp-
rudeckuit MHCTUTYT. OH 0Ka3bIBaJl BCECTOPOHHIOK KOH-
CYJIBTATUBHYIO Y PYKOBOJSIIIYIO TIOMOIIb TOCITUTATBHBIM
xupypram. «HecMoTpst Ha cBOIO 3aHsITOCTh, HuKoOMait Hu-
JIOBUY YaCTO TMPUE3XKaT B TOCMUTAIb, KOHCYJTBTUPOBAI
JIABHBIM 00pa30M HEHPOXUPYPIUYECKUX OOJTbHBIX, a TAKXKE
¥ PaHEHBIX, KOTOPBIE MOJICYMBAIUCH B TOCTIUTAJIE TIOCTIE
paHeHul y o3epa XacaH, Ha peke XaixuH-Ios 1 Bo Bpems
COBETCKO-(UHIISTHACKOTO KOHGIMKTA. Y TIoCTenn 0O0Jb-
HOTO, — MUIIET B CBOMX BOCTIOMWHAHWSIX TJIABHBIN XU-
pypr [maBHOTO BOEHHOTO KIMHUYECKOTO TOCITUTAJS
nM. H.H. Bypnerko A.M. MakapeHKO, — y TIepeBSI309HOTO
win onepauroHHoro croja Hukonait HumoBuu Bcerna
MPOSIBJISLI IyOOKME O3HAHUS U OOTaThIiA OTBIT TPU PeLLe-
HUU JUATHOCTUYECKUX U JICUEOHBIX BOIIPOCOB, CTPEMUJICS
0Kaz3aTh OOJTLHOMY ¥ pPAHEHOMY ONITUMAJTbHYIO XUpyprude-
CKy10 momouib» [7].

o Benvkoii OteuectBeHHOM BOitHBI (1941—1945) Heii-
POXMPYPTUYECKYIO TTOMOIIb B TOCTIUTAJIE OKA3bIBAJIU TJIaB-
HBIM 00pPa30M BO 2-M XUPYPTUIECKOM OTAETICHUH (HaYyalb-
HuK otaeneHuss O.M. bepe3kuH, BIOCASICTBUM IJIaBHbII
XUPYPT TOCIIUTAJIST): ONEPUPOBATN OOJBHBIX 1O TTOBOILY
TpaBMaTUYECKUX TTOBPEXACHUN Yeperna, MMO3BOHOYHNMKA,
nepudepruIecKX HEPBOB, 3aMeInanu ae(eKTH Jeperna,
TPOBOAWIIN JTAMUH3KTOMUM, HEBPOJIU3, 1IOB HEPBA U T. 1.
Taxke ObLT0 TIpoBeneHO cBhIte 100 ormepalinii o ymase-
HUIO MOSICHUYHBIX CUMIIATUYECKUX Y3JIOB y OOJIBHBIX 00T -
TEPUPYIOIINM SHAAPTEPUUTOM.

Thaesnwiit pau Mockoeckoeo oennoeo eocnumana H. H. Skumos u xupypeu Mockosckoz2o oenrozo eocnumans. 1907 e.

Head doctor of the Moscow Military Hospital N.I. Yakimov and surgeons of the Moscow Military Hospital. 1907
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Onepayuonnas 2-20 xupypeuveckoeo omoenenus Mockoeckoeo Kommynu-
cmureckoeo 6oeHnoeo eocnumans. Onepupyem HaA4aaibHUK OmoeneHus
D.D. bepeskun. 1930 .

Operating room of the 2 Surgical Department of the Moscow Communist
Military Hospital. The head of the department F.F. Berezkin is operating. 1930

C 1939 . 3HaUUTENBHOE YUCIIO YEPETTHO-MO3TOBBIX
omnepaluii yxe BoImosHsI0Ch B rocniutaie ®.d. bepes-
kuHBIM. [IpocnaBieHHsIit xupypr, npodeccop, reHepant-
Maiiop MeTuIMHCKOM ciryk0b1 D.D. Bepe3kuH Tpyauics
B MKBI ¢ 1923 . C 1920 o 1921 r. xupypr Haxomauics
B TIOJIbCKOM TUIEHY, U B JIATEPHOM TOCTIATaje Oiaromapst
€ro MYXeCTBY U BpaueOHOMY UCKYCCTBY ObUIM CITaceHbI
TBHICSTYM BOEHHOTUIEHHBIX.

B MKBI' MaccoBo mocTynaad Ha JedyeHue OOMIIbI
KpacHoii ApMyM — y9acTHUKY JIOKATBHBIX BOEHHBIX KOH-
(ukTOB B paiione o3epa Xacan (1938), Ha peke XanxuH-
Ton (1939), B Cosercko-duHckoit BoiHe (1939—1940).
BoeHHo-MeauImMHCKas cinyx0a, B TOM YMCJI€ U BOEHHO-
ToJieBasi HEMPOXUPYPTHsI, 0OOTATUINCH TIOJIE3HBIM OTThI-
TOM, KOTOPBI/ TTOMOT U HA NOJSAX TPIAYLIUX CPAXKEHUI
¢ (haIIMCTCKUMU 3aXBaTINKAMH.

C mepBoIx gHelr Benmkoit OTedecTBEeHHON BOWHBI
(1941—1945) 8 MKBI nHavanoch okazaHue Xupyprude-
cKoii momoliy paHeHbIM. [log xupyprudeckuMu Kopryca-
MU B 60MOOyOexuIlie ObUT OpraHM30BaH MOA3EMHbIN roc-
TUTAJTb C OTIEPALIMOHHON U TIEPEBSI30UYHBIMU, TIIE BO BPeMs
HaJIETOB BPaXKeCKOU aBMAILU MPOBOIUIUCH XUPypruye-
ckue omepanyu. C cepenrHbl OKTIOps 1941 . Gonmbluast
yacTh Ko/uiekTuBa MKBI' Haxoaunachk B I. TopbKoMm, rie
KOJUIEKTUB OKa3bIBaJI CIEIMATN3NPOBAHHYIO MMOMOIIb
HaunboJiee TSKeJI0 paHeHBIM, TIOCTYIABIINM C (hPOHTOB,
U OONBHBIM MecTHOTO rapHu3oHa [8]. ToimbKo 3a mepBbIit
rox Bemmkoit OredectBeHHOI BoiiHBI BpadamMut MKBI ObI-
1o ripogenano 807 oneparuii [9].

HeonHokpaTHO KOHCYIBTUPOBAI PAHEHBIX, O0y4Jasl X1-
PYPTOB M TIPOBOIWJI OTIEPALIMU B TOCTIUTAJIEC TIIABHBIN X1~
pypr Kpacnoit Apmun Hukonait Hunosuu bypnenko,
0 4eM CBUIETENbCTBYIOT coXpaHuBIIMecs (ororpadum
H.H. bypaeHko ¢ coTpyaHUKaMy TOCTTUTANISI B OTACJIEHUSIX
u onepaimoHHbix MKBI' 1941 .

H.H. Bypoenko koncyrsmupyem epaueii neped onepayueii. Mockoscikuii
Kommynucmuueckuii oennoiit eocnumans. 1941 e.

N.N. Burdenko consults the doctors prior to surgery. Moscow Communist
Military Hospital. 1941

B MockBe Ha TEpPpUTOPUM TOCIIUTAJISI Pa3BEPHYJICS
NpUObIBIINIA U3-1101 BSI3bMbI COPTUPOBOYHO-3BaKyallv-
oHHbII roctiutanb Ne 290 3amagHoro ¢bpoHTa, TPUHU-
MaBIIMI paHEeHbIX 3alIMTHUKOB MockBbl. Kopnyca
MKBI no3Bonunu pa3BepHyTb BCe HEOOXOAUMBIE MPO-
(unbHBIE OTHAENIEHUS 15T JIEYeHUS PAHEHBIX, B TOM YKCIIe
YEpeTTHO-MO3TOBOE OTAEJIEHNE, KOTOPOE BO3TJIABIISLIT CO-
TPYIHUK MOCKOBCKOTO Helipoxupypruieckoro MHCTUTYTa
npodeccop A.A. IIITBIKOB.

B 1943 1. komiektuB MKBI Bo3BpaTmiicst B ponHbie
CTEHBI, TNIe MPOJOJIKWI paboTy IO JICYEHUIO PaHEHBIX
1 00JbHBIX BOMHOB. B roael Benukoit OredyecTBeHHON
BOWHBI TI0KA3aTeJIb YaCTOThI OTHECTPEIbHBIX PAHEHUI TO-
JIOBBI, TIOJTyYEHHBIX B OOEBBIX CTOTKHOBEHUSIX, COCTABUI
7—13 % ot Bcex paHeHuit, U3 3Toro uuciaa 28,1 % Obuin
NpoHMKaIIMMU. B nedyeHun 60iAII0B MIPUMEHSJIMCh ca-
MbI€ TIEPEIOBbIE METOAWKHU, IIMPOKO MCIIOIb30BAINCH
BO3MOXXHOCTH BOCCTAHOBUTEJIBHOM XUPYPTUU U TUTACTUKH,
pa3pabaThIBAIMCh U BHEAPSUINCH B TIPAKTUKY HOBBIE Me-
Tonbl peabunuTanu. B asrycre 1944 1. mo utoram paboThl
M0 JIEYEHUIO U BO3BPALLEHUIO B CTPON paHEHbIX OOMIIOB
KpacHoit ApMuy roCrUTalIb CTAJT Ha3bIBaThCS «[JTaBHBIA
BOeHHBIIT TocmuTanb BoopyxeHHsix Cun CCCP»,
a Ha caenytomuit neHb nociae cmepty H.H. bypnenko,
12 HOs10ps1 TocTiUTamb OBLT TIEpEMMEHOBaH B «[JTaBHBIM
BoeHHBIN roctiutanb BoopyxenHbix Cun CCCP umenn
akagemnka H.H. Bypmenko». Umsa H.H. Bypnerako 6nu1
npucBoeHo U ero aetuiny — HUM Heitpoxupypruu.

Kak nuier B kHure «IlepBeHel Poccuiickoit meau-
uHb» (1957) HauanbHUK [TaBHOTO BOEHHOTO TOCTIUTAJISI
um. H.H. Bypnenko (c 1941 no 1950 1) renepan-maiiop
MEIUIIMHCKOM CITy>XK0bI A. M. Kpymuniikuii, elrie 10 Havda-
na Benukoit OreuectBenHoit Boiinsl H. H. Bypnenko, 0y-
ny4yu KoHcynstantoM M KBTI, nenesin Hanexny opraHu3o-
BaTh B HEM CIEIMATIM3UPOBAHHOE HEWPOXUPYPTUIECKOE



OTIe/IeHre. DTO OCYIIECTBUIIOCH YK€ uepe3 6 JIeT mocje
ero cMeptu. B HOs0pe 1952 I. B rocniuTane OTKPHLIOCH
mepBoe B COBETCKOM ApMHHU CIIEHIMATU3MPOBAHHOE
22-e Helipoxupyprudeckoe otneseHne Ha 30 koek. Otae-
JeHue co3aanl um Bo3rnaBui yuyeHuk H.H. byppenko,
OITBITHBIN HEUPOXUPYPT X OPTAaHMU3ATOP, TTOJTKOBHHUK ME-
auuHCKoM ciyk0b1 Hukonaii I[letpoBuu baxkeHos. Tak-
K€ B OTIEJICHNH pabOTaIN CTapIIKe OPAMHATOPHI OTHeIIe-
Hus .M. YyryHoB, nonyuuBiiuii nmoaroroeky 8 HUA
Hepoxupypruu uM. H.H. BypaeHko u npuineimii B ro-
crutaib B 1948 1., m H. . JIeBymkuH, IIpoIIIe AN TTO-
TOTOBKY B HEMpOXUPYPrUIecKoit KIMHNKe BoeHHO-Memm-
mmHcKoi akagemnu uM. C.M. KupoBa. B nepBbIe TOmBI
PaboOTHl OTHECHUS KOJIMISCTBO HEMPOXUPYPTUICCKUX
60J1bHBIX cocTaBIsLIo Bcero 20—30 %, ¢ TeyeHreM BpeMe-
HU YUCJI0 UX YBEJUYWIOCH, OMHOBPEMEHHO POCIO KOJIH-
YeCTBO OINepaInii Ha TOJJOBHOM U CITMHHOM MO3Te — TIep-
BoHavanbHO 10—20 KpymHbIX onepanuii B rog. C 1953
mo 1957 . KOMMYeCTBO HENPOXUPYPIrUICCKUX OIepaLINiA
YBEIMIIWIOCH B 2,5 paza. C 1957 . st yTOYHEeHUSI ypOBHS
IMOpaxkeHUsI CIIMHHOTO MO3Ta B TOCITUTAJIC CTaia IIpUMe-
HSITBCSI U30TOIMHAS MUEIOTpadms.

B 1960 r. HayaIbHUKOM 22-T0O HEIAPOXUPYPIUYECKOTO
OTIEeJICHUS TOCTIATAISI Ha3HAYCH CTAPIITA OPIUHATOP OT-
nenenus [.M. YUyryHos. B otneneHun yBe1munioch YUCiIo
HEHUPOXUPYPIrUISCKUX OOIBHBIX, OTHOBPEMEHHO POCIIO
YHCIIO OIepalnii Ha ToJIOBHOM Mo3re. OcBanBaInCh HO-
BbIE METOIBl IMATHOCTUKU: B TPAKTUKY OTIEICHUS
B 1960 r. BBoguTCs MHeBMO3HLedanorpabdus, mpu mpose-
IeHUN HEWPOXUPYPTUUEeCKUX omepanuit B 1959 r. ctan
MPUMEHSTBCS 3(UPHBINI HApKO3, a ¢ 1960—1961 rr. — Hap-
KO3 3aKKChIO a30Ta. B koHiie 1960 L. rociie yaanieHus: omy-
XoJIeit rutto(r3a B HeIsIX AeTUAPATALINHI CTaI IIPUMEHSITh-
csd ypeBep — mpemnapar Mo4deBMHBI. Ha ocHOBe ombITa
JICYCHMST ONITOXMA3MAaJIbHBIX apaxHouauToB [. M. UyryHoB
B 1962 I 3alUMTUI JUCCEPTALIMIO HA COMCKAHUE YYeHOI
CTeleH! KaHIMIaTa MeIUIIMHCKIX HAayK; B 3TOM X TOIy
OH ObUT U30paH YieHOM ITpaBiieHUst Bcecoro3Horo oo1ecT-
Ba Helipoxupypros. B 1974 1. rtocite 6e3BpeMeHHOI KOHYM-
Hel [.M. YyryHoBa HaYaIbHUKOM OT/IeJICHUS ObLT HAa3HAYEH
MOJKOBHUK MeAulMHCKON ciayxx0nl Bb.I. llexanoBckuii
(c 1974 1o 1989 r.), mox pyKOBOACTBOM KOTOPOTO CTaJIN
BBITIOJTHSITHCS OITepallii Ha COCymaX TOJIOBHOIO MO3Ta.
B 1980-¢ rombl B TpakTUKY OTHEICHUS OBLT IITUPOKO BHEI-
PEH METOI MUKPOXMPYPIHH IIPU OTIEPALIMSX HA TOJIOBHOM,
CIIMHHOM MO3Te, TieprudepuuecKnX HepBaxX. Takke B OT-
IIeJICHUU YCTICIITHO MCITOIb30BAIMCh KOMOMHUPOBAaHHBIC
METOIbI JICUCHUS: XUPYPIrUIECKOEe B COYCTAHNM C JIyde-
BBIM, XUMUOTepaTnue, pusnorepanueil, 1e4e0HO THM-
Hactukoit. C 1989 mo 2005 . 22-M HelpOXUPYPruIecKuM
OTHeJICHMEM TOCITMTAJISI PYKOBOIWII 3aCIy*KECHHBII Bpad
P®, nokTOp MEIULIMHCKUX HayK, Ipodeccop, TTOIKOBHUK
MenumuHCKo# ciryxk0b1 FO.C. IlluroneB — TaxaHTIMBBIN
Xupypr, npomreaimuii ¢ 1981 . B [l1aBHOM rocmmTae ImyTh
OT OpAMHATOpa OO0 HaJaJIbHMKA OPTaHM30BaHHOTO IO
€ro pyKOBOACTBOM HEHPOXMPYPIHMIECKOTO IEHTpa 1 3a-
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MECTHUTENS TJIaBHOrO Heitpoxupypra MuHo60poHbl PD.
10.C. IIluromnes oka3bBalI 3KCTPEHHYIO HEMPOXUPYprude-
CKYIO TIOMOIIIb B CaMbIX pa3HBIX YTOJIKAaX 3¢MHOTO II1apa.

JlokanpHBIe KOHMIUKTEI, OYpHBIE TIPOSIBICHUS Tep-
popur3Ma, HOBbIE BUAbI OTHECTPEJIbHOTO OPY>KUS BBIAESI-
JIN YePEITHO-MO3TOBbIC paHEHUS CpeaInd APYroi MaToJio-
run. Hu omHOI MaccoBoi KaTacTpodbl WJIM BOCHHOIO
KOH(PJIMKTA HE 00XOAUTCS 6€3 MPUBJIEYEHUST HEUPOXUPYP-
roB [maBHOTO TocrmTanss. COTpyIHUKY OTACIICHUS yIacT-
BoBa/IM B jedyeHun 6osee 600 paHEHBIX, TOCTYMUBIINX
B TOCITMTAaJIb BO BpeMsl BOiHBI B AdraHucraHe, u 0osee
700 paHeHBIX BO BpeMsl BOEHHOTO KOH(nKTa B YeueH-
ckoii PecriyOnuke.

B 2005 1. 22-¢ Helipoxupypruyeckoe oTaeaeHIue ObLIO
pPEOPraHU30BaHO B Helpoxupypruyeckuii neHTp. Havanb-
HUKOM HEHpOXMPYPTUIECKOro IIeHTpa OBLI Ha3zHAadYeH
Iurones KOpuit CemenoBuy. B cocraB LlenTpa BoLIIM
4 KOEUHBIX OTHCJICHNUS, OIIePallIOHHOE OTAeJIeHNE 1 O(-
TaJIbMOJIOTUICCKUI KAOMHET.

Otnenenne odmeid Xupyprau (C rajiaTamMmu 7151 00JTbHBIX
C TIOpaXXeHUSIMH CITMHHOTO ¥ TOJIOBHOTO MO3Ta) BO3IJIABII
JMOKTOP MEIWIIMHCKMX HAyK, MOJKOBHUK MEIUIIMHCKOMN
ciyx0n1 1. X. IuzatymnuH — yieH MockoBckoro, Poc-
CHIICKOTO M MEXIYHApOIHBIX HEUPOXUPYPTUIECKUX 00-
mects. 1. X. [13aTyanuH IpuHUMAal HEOCPEICTBEHHOE
ydJacTHe B OKa3aHMU CIICITHATN3UPOBAHHON HEUPOXUPYP-
TMIeCKOM ITOMOINM B 30HE JIOKAJIBHBIX BOMH B Tupacmoire
(1992), Bnanukaskase (1992), dyman6e (1993), Moznoxe
(1994—1995).

B xome mpakTudyecku BceX OIepaluii, ITPOBOINMBIX
B ITOCJICTHNE TOObI BpadaMi HEMPOXUPYPTAISCKOTO IIeH-
Tpa, CTaJIN MCITOIh30BATHCSI MUKPOXUPYPrudecKasi TeXHM -
Ka 1 YBEJIMIMTEIbHASI ONITUKA, YTO TTO3BOJIMIIO PACIIUPUTD
I'PaHUIIBI aHATOMIYECKOM JOCTYITHOCTU M (DU3NOJIOTHIEC-
CKOI «T03BOJICHHOCTH» ITPOBOAMMBIX orepanuii. Cramu
BO3MOXHBIMY OIIEPAIINHU IIPH ITATOJIOTMH 6a3aIbHOM, BHY-
TPYZKETYIOIKOBOM, CTBOJIOBOM JTOKAIM3AIINM, TTOBBICH-
JIaCh paiuKaJbHOCTb ON€PATUBHBIX BMEIIATEIbCTB.

Bo Bce nepuonbl paboThl HEHPOXUPYPTUUECKOTO OT-
JIeJICHNST TOCTIUTAJISI MHOTO BHUMAHUS M CHJI YACISUIOCH
JICYCHUIO CIIOXKHOI TPYIIIEI OOJTBHBIX C OHKOJIOTMUECKUMK
3a00JIeBaHMSIMH TOJIOBHOTO Mo3ra. CIieliman3upoBaHHAST
TTOMOIIb TAKKMM ITaIlIeHTaM OKa3bIBaeTCs B OpraHU30BaH-
HoM B 2005 T. OHKOHEPOXUPYPTrUIECKOM OTIEIEHUN, TIEP-
BBIM HaYaJJbHIKOM KOTOPOTO CTaJI IIOJIKOBHUK MEIUITNH-
ckoii cnyx0n1 K.H. Kpacukos. B otneneHny npuMeHsUINCh
HOBBIE METO/IbI JIEYEHUSI: IPU YIATEHUM 37I0KAYECTBEHHBIX
HOBOOOpPa30BaHMI UCITOJIb30BAIMCH JIa3epHAas yCTaHOBKA
1 TUTa3MEHHBINA CKAaJIbIIe]b, IUIST O0Jiee TOUHOM JIOKAIINU
ITaTOJIOTMIECKOTO 0Jara IMpPOKO IMPUMEHSIICS YIbTpa3By-
KOBOI1 CKaHep.

OrreparinoHHOE OTIEICHHE, COCTOSIIEee M3 IBYX OIlepa-
LIMOHHBIX (OOIIEH M COCYIMCTON HEMPOXUPYPIU, OHKOHEH -
POXHUPYPTUH), OBIIO OCHAIIIEHO YIBTPAa3BYKOBBIM JIC3MHTET-
paropoM Soring, TpeMsi ONepallMOHHBIMA MUKPOCKOTIAMU,
CHUCTEMOM MHTpaomepallMOHHOM HEWpOHABUTaAlIUU
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Radionics, ma3zepHoii ycraHoBKoi1 Dornier, sHI0CKOTYE-
ckoii crorikoit KarlStorz.

IlepBbIM HaYAJILHUKOM OT/AEJI€HUsI COCYUCTOM Heipo-
XUPYPIUM CTAJT MOJIKOBHUK MeAMLIMHCKO¥ c1y>k0bI I.b. Lle-
XaHOBCKMIA, TIPOIOJDKUBIIINIA TPAIUIIMKI CBOETO OTIIA. B oT-
JIeJICHUH CTaJIM OKa3bIBaTh ITOMOIIB IMAIlMeHTaM C JIF000i
ITaTOJIOTHEH COCYIOB TOJIOBHOTO MO3Tra ¥ MAaTACTPaTbHBIX
COCYZIOB IIIeHW, B TOM YHCJIe Ha 0a3e aHTHOrpaMIecKoro
OTIEJICHMST HaYaJIv BBITIOJHATHCS 9HIOBa3aIbHBIC OTIepa-
LIMH 10 TIOBOJY COCYIMCTHIX 3a00JIeBaHI TOJIOBHOTO MO3-
ra. JIoCTIKeHHST COCYIUCTON HEUPOXMPYPTUN OBUTH CBSI-
3aHBI M C COBEPIICHCTBOBAHNEM MUKPOXUPYPIrUICCKOU
TEXHUKHU. 30HOW BHUMAHUS HEMPOXUPYPTOB CTajla XUPYypP-
rvst OpaxuouedaTbHbIX COCYI0B, YTO MO3BOJIWIIO pa3pado-
TaTh U BHEAPUTH IIEITYI0 CEPHIO HOBBIX OTIepallMii, HaIlpaB-
JICHHBIX Ha MPOMUIAKTUKY U JICUCHHE UIIEMHUICCKOTO
WHCYJIbTA.

B HelipoxupyprudeckoM IIeHTPE BCeTaa Bejlach 00JIb-
masi HayYHO-HCCIenoBaTeaIbckass padora. CoOTpyTHUKA
LIEHTpa COBMeCTHO ¢ Helipoxupypramu HU W ckopoii mio-
mou uMm. H.B. CximmgocoBckoro usnanu 2 pyHIaMeH-
TaJlbHBIC MOHOTpadnu, 0000IIAIOIIE OIBIT OKA3aHMS
ITOMOIIIN PAHEHBIM C OPYKEHHBIMU YePEITHO-MO3TOBBIMU
paneHusIMHA. Heitpoxupyprit rocimTasist y9acTBOBAJIM B U3-
JMAaHUM BCEPOCCUICKOTO YIeOHUKA IO BOCHHO-IIOJIEBOM
XUPYPTUM IUTSI CTYISHTOB MEITUIITMHCKUX MHCTUTYTOB.

B 2009 1. HelipoXupyprudecKUii IIEHTP BO3IJIABUII 3a-
CIIyXeHHBI Bpad PP, mOKTOp MEAUIIMHCKUX HAyK, IIPO-
deccop kadenpsl BOeHHO-TIONIEBOI XUPYpPTUur MOCKOB-
CKOIt MemumuHCKON akamemun uM. .M. CeueHoBa,
MOJKOBHUK MEIULIMHCKOM cinykObl [n3arymiun Llamuns
XambanoBn4, aBTop 240 HaydHBIX CTaTei 110 pa3TMYHBIM
npobjieMaM Helipoxupypru, 4 MoHorpaduii, 2 yueoHU-
KOB IIJIST CTYACHTOB MEAULIMHCKNX BY30B, 4 TTATCHTOB.

CerogHs HEMPOXUPYPTUUECKUI LIEHTP — 3TO, C OJHOM
CTOPOHBI, CIaXXEHHBIM KOJUIEKTUB TPOoGheCCUOHAJIOB,
a C Ipyrol — COBpEMEHHBII CTallMOHAP, B KOTOPOM IPO-
BOJSITCSI IMAarHOCTUKA U JieYeHUEe 3a00JIeBaHUI U TpaBM
TOJIOBHOTO MO3ra, CIIMHHOTO MO3ra, MTO3BOHOYHMKA, Te-
prdepUIECKHX HEPBOB. Y HEUPOXUPYProB rOCIUTANIS ECTh
YHUKaJIbHbIU OIBIT IO JICYEHUIO CAMBIX CJTIOXKHbIX, PEAKUX
M HECTaHAAPTHBIX BAPMAHTOB pa3BUTHUS O0JIe3HEN U T10-
BPEXICHUI HEUPOXUPYPTUISCKOTO TTPODILIIS.

C 2012 . HEOTBEMIIEMOI COCTABIIAIONIEH PaOOTHI HEli-
POXMPYPIAYECKOTO LIEHTPA CTaIM €XXEeroaHble HaydyHO-00pa-
30BareJIbHbIE KOH(pepeHLIMN «bypIeHKOBCKIE BCTpeU».

2 Hos1Opst 2022 I. KOJIEKTUB 1IeHTpa oTMeTun 70-neTre
Hepoxupypruyeckoi KIMHuUKu rocnurtansi. Hecmorps
Ha HaIpsKeHHYI0 paboTy BOEHHBIX MEIMKOB B HACTOSIIIEE
BpeMsi, ObLla MTpOBeIeHA HayYHO-TIpaKTUiecKasi KoHgpe-
penums «bypneHkoBckue Berpeun — 2022» Ha TeMy «CoB-
pPEMEHHBIE BbI3OBbI U MTPO0OJIEMbI BOEHHOI HEHPOXUPYPTUU
¥ HelipopeaHMMAaTOJOrMM». [IpencTaBieHHBIE JOKJIAIbI
COTIPOBOXKAATUCH OXXMUBJIEHHOM JUCKYCCUEM, 0COOBI UH-
TepeC BbI3BAIM MPUMEHSIEMbIE MOAXOAbI U METObI Jieue-
HUS$ OTHECTPEJIbHBIX PAHEHW, TTOJTYYEHHBIX B BOOPYXXEH-
HBIX KOH(JIMKTAX, B TOM YUCJIE U B XOI¢ IPOBEICHMUS
CrrenimaIbHOM BOGHHOM Ollepalin Ha YKpauHe.

C KaXIpIM TOIOM PacTeT BOCTPeOOBAaHHOCTD HEMPO-
XUPYpPruuecKoi MoMOIIH, YTO CBSI3aHO C POCTOM CJIy4aeB
YyepernHO-MO3rOBOI TpaBMbl U paHEHUM, yBEJIUYEHUEM
OHKOJIOTUYECKMX U COCYIMCThIX 3a001eBAaHUI1 HEPBHOM CH-
creMbl. Bpaun Helipoxupypruyeckoro neHTtpa [J1aBHoro Bo-
€HHOro KJIMHUYecKoro rocnurais uM. akaa. H.H. bypaenko
MPOAOIKAIOT COBEPLIEHCTBOBATH CBOE MPAKTUUECKOE Mac-
TEPCTBO, OCYILECTBJISITh HAyYHbI MOMCK U UCCIIEIOBAHNS,
MHOTHE U3 KOTOPBIX SIBJISIIOTCSI MIPUOPUTETHBIMU B 3TOM
CJIOXXHOM CIeMaTbHOCTH.
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EVALUATION OF HUMAN MONONUCLEAR UMBILICAL
CORD BLOOD CELLS SYSTEMIC ADMINISTRATION

EFFICIENCY IN THE ACUTE PERIOD OF EXPERIMENTAL
SEVERE SPINAL CORD INJURY
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Aim. To evaluate the efficiency of systemic (intravenous) application of cryopreserved human umbilical cord blood
mononuclear cells (HUCBCs) in animal models of acute contusion spinal cord injury for the restoration of hind limb
motor function and formation of posttraumatic cysts using clinically significant examination methods.

Materials and methods. Adult female Sprague-Dowley rats were used for the study. Severe acute contusion spinal cord
injury model was performed using standard “weight-drop” method. All samples of cryopreserved HUCBCs concentrate
were prestored prior to infusion for 3 to 4 years at =196 °C. Hind limbs motor function was evaluated using open-field
technique and standard BBB testing system. Magnetic resonance scanning was performed using high-field magnetic
resonance CleanScan 7.0 T tomography (Bruker BioSpin, Germany).

Results. Intravenous infusions of HUCBCs were performed on Day 1 following acute severe spinal cord injury. Motor
function assessment demonstrated significant (p <0.05) improvement of hind limbs motor function (up to 40-50 %)
comparing to self-healing outcomes. Moreover, by the Days 4 and 5 after severe spinal cord injury, the volume of post-
traumatic cystic cavity decreases significantly (up to 40 %) (p <0.05).

Conclusion. The obtained results demonstrated that cryopreserved HUCBCs can be used as an effective source for cell
therapy of acute contusion spinal cord injury.

Keywords: spinal cord injury, cell therapy, human umbilical cord blood mononuclear cells
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INTRODUCTION

Spinal cord injury (SCI) is severe structural damage
of the central nervous system, resulting not only in the loss
or profound impairment of the sensory, motor, and vegeta-
tive functions of the body, but possibly in the death or pro-
found disablement of the injured person, most often for the
lifetime. The estimated incidence of SCI is 10.4—83 cases
per 1 million people annually, varying widely among regions
and countries. SCI most often occurs in young people aged
20—35 years, the most able-bodied and active population
group. Since the favorable outcome rate is 9—53 cases per
1 million people, the loss of effective years of life has huge
economic and social implications [1, 2].

As the condition of the injured persons is severe and
there are virtually no effective pathogenetic treatment
methods, the level of disablement is extremely high, with
up to 80—85 % of those who experienced SCI becoming
group I-II disabled, which then requires lifetime inpatient
treatment in neurological hospitals and rehabilitation
centers [3, 4].

There is an ongoing search for new treatments for SCI
that would improve the spinal cord functions and restore
its structure after its traumatic damage or lower the grade
of this damage. of particular interest is cell therapy, which
may be promising as a treatment for spinal cord damage

5, 6].


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

As one of the most accessible and effective sources
of cell material, human umbilical cord blood cells have been
numerously and successfully used in a number of clinical
studies for various—cardiological, vascular, hepatic, mus-
cular, neurological, and mental — pathologies, including
stroke, spinal cord injury, brain injury, cerebral palsy,
Alzheimer’s disease, Parkinson’s disease, cardiac and hepat-
ic insufficiency, depression, schizophrenia, and autism [7].

The problem with conducting clinical studies of SCI is
that they are dependent on standardized indicators of the
neurological function to enroll the patients (which does not
really take into account the heterogeneous development
of the traumatic process, its localization, severity, and the
patient’s genetics), and to evaluate the efficacy of the treat-
ment. Overall, it is extremely unlikely to encounter two
identical cases of SCI, which makes standardization impos-
sible and thus substantially hinders the evaluation of the
efficacy of any treatment conducted.

In turn, animal models are standardized a lot better,
well controlled, and allow for research into SCI treatment
options in vivo, a major step towards the clinical use of any
therapy. One experimental model is contusion (impact)
spinal cord injury, imitating the most common spinal cord
damage in humans [8—10].

A complicated fracture or dislocation of the spine re-
sults in damage to the nervous system structures, which
in turn gives rise to an impact focus (contusion focus) and
hemorrhage into the spinal cord tissue. In regard to impair-
ment of the motor activity in the limbs and morphological
changes in the spinal cord, similar damage to the spinal
cord in rats is the closest to that in humans. Hence this
model can be used to evaluate the efficacy of the treatment
and may be of interest to applied medicine [11].

Numerous preclinical studies showed that cell therapy,
in particular umbilical cord blood cells, helps restore the
motor function of the limbs. We also noted in our work that
systemic use of umbilical cord blood cells significantly and
substantially reduces the volume of the posttraumatic spinal
cord cyst, which is inevitably present in every case of spinal
cord contusion. This suggests that human umbilical cord
blood mononuclear cells (HUCBCs) have a neuroprotective
action. However, there has been no work whose authors would
assess the correlation between functional outcomes of cell
therapy and the trend of the posttraumatic cyst volume.

The aim of the study is to evaluate the efficiency of in-
travenous application of cryopreserved HUCBCs in the
early acute period of severe contusion SCI in regard to hind
limb motor function and the structure of posttraumatic
spinal cord cysts using clinically significant examination
methods: magnetic resonance imaging (MRI) and assess-
ment of the neurological status.

MATERIALS AND METHODS

Adult female Sprague—Dowley rats, weighing 230—
250 grams, were used in this study. These were kept in indi-
vidual cages under standard conditions of an experimental
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biological laboratory with a 12/12 light schedule and unre-
stricted access to water and food. The animals were ob-
tained from the Pushchino Livestock Breeding Complex, a
branch of the Federal State Budgetary Institution of Sci-
ence, Shemyakin—Ovchinnikov Institute of Bioorganic
Chemistry of the Russian Academy of Sciences (Pushchino
town, Moskovskaya Region, Russia). All the experimental
protocols were approved in accordance with the ethical and
scientific recommendations of the Ministry of Health of the
Russian Federation (Order No. 267 of 19/06/2003), the
National Standard of the Russian Federation GOST R
53434—-2009, and the rules for the maintenance and care
of experimental animals, in accordance with the directives
of the Council of the European Community 86,/609/EEC
on the use of animals for experimental research.

Surgical technique and modeling of injury. Severe con-
tusion SCI model was performed using standard “weight-
drop” method [12]. A rat with an injury of this kind is una-
ble to achieve full self-recovery of the motor activity of the
limbs. After narcotizing the animal by intraperitoneal in-
jection of 5 % ketamine solution (100 mg/kg) and 2 % xy-
lazine solution (20 mg/kg), laminectomy was performed at
the T, level and the spine was fixated with clips at the
spinous processes of T, and T . In the event of hemorrhage,
a SURGIFLO hemostatic matrix with thrombin was used
to ensure quality hemostasis and reduce the impact on the
dural sac. The contusion injury model was performed using
a metal rod of 2 mm in diameter and 10 g in weight, falling
vertically from a height of 25 mm. After contusion, the
muscles and skin were sutured permanently (Fig. 1). After
the surgery, the animals received antibacterial therapy
of gentamicin sulfate 1 mg/kg of body mass intramuscular-
ly for 7 days. No cytostatics were administered. In the first
2—5 days after the injury, manual massage of the anterior
abdominal wall was performed to empty the urinary bladder
until regression of urinary retention [13].

HUCBC samples. The cryopreserved HUCBC concen-
trate was provided by a specialized cryobank (Krio Tsentr
LLC, Moscow) free of charge and stored for 3—4 years at
—196°C (quarantine and storage of specimens in liquid ni-
trogen). Before administration, the cells were defrosted,
washed clear of the cryoprotector, and resuspended in phys-
iological solution [14]. The number of living cells in the
sample was assessed with trypan blue staining before admin-
istration. Evaluation of viability showed the number of liv-
ing cells amounting to 93—95 % in every case.

Experimental groups. After inducing the injury, the rats
were randomized into 3 groups: 1) control group (self-re-
covery) (n = 7): administration of 1 ml of physiological
solution in the caudal vein 24 hours after the injury; 2) 1%-day
cell therapy group (n = 6): administration of 10 x 10°
HUCBC in 1 ml physiological solution in the caudal vein
on Day 1 after inducing the SCI; 3) 5"-day cell therapy
group (n = 5): administration of 10 x 10°* HUCBC in 1 ml
physiological solution in the caudal vein on Day 5 after
inducing the SCI.
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Fig. 1. Stages of spinal cord contusion (SCC) modeling in a lab rat: a — surgical wound prior to SCC application: laminectomy of the Th, vertebra is performed,
the dorsal surface of the spinal cord is visualized; b — surgical wound after SCC application: parenchymatous hematoma in the spinal cord structure is visualized;
¢ — rat after wound closure: anterior paraplegia after SCC is observed

The efficacy of cell therapy was evaluated using clini-
cally significant examination methods.

Assessment of the neurological status. The motor func-
tion of the limbs was evaluated by the standard method
in the open field using Basso, Beattie Bresnahan (BBB)
scale, the standard scale for evaluation of the locomotor
system in rats [15]. The movements of the animals, which
had been priorly accustomed to testing, were captured visu-
ally and by video recording in the open field of 75 x 125 cm
in size for 4 minutes with subsequent evaluation using a
21-point scale, where 0 points meant completely immobile
hind limbs and 21 points meant a consistent and coordinat-
ed gait of a healthy animal with parallel position of the hind
limb paws and consistent stability of the trunk.

The blind evaluation was performed by two independ-
ent experts, without marking the animal number or group.
The tests were performed weekly for 5 weeks, starting from
Day 7 after the SCI. Coordination of the limb movement
was also tested using the narrow beam walking test [16].

Diagnosis and evaluation of spinal cord damage using
MRI. MRI is the gold standard to study the soft tissue
structure and diagnose damage to the structures of the cen-
tral nervous system, including SCI. Besides computed to-
mography to assess the spinal osseous structures, all admit-
ted inpatients with a suspected complicated spinal fracture
undergo an obligatory MRI to assess the spinal cord struc-
ture, to diagnose for possible damage to the spinal cord and
its roots and for traumatic damage of intervertebral discs,
or to identify intracanal hemorrhages [17]. The MRI devic-
es to diagnose spinal cord damage in humans are mostly
0.3—0.5 to 3 T. However, this intensity of magnetic field
and, in particular, the large diameter of the gantry is not
suitable for small lab animals. The similar diagnostic pro-
cess in animal models may employ ultra-high-field MRI
devices with a small gantry.

In this study, MRI was conducted using an ultra-high-
field ClinScan 7.0 T (Bruker BioSpin, Germany), designed
specifically for small lab animals. The analysis was per-
formed on 2D images in axial, sagittal, and frontal planes
obtained with the following scanning parameters: TR =40 ms,

TE = 29 ms, base resolution 320 x 230, FOV 45 x 32 mm,
turning angle 15°, slice thickness 0.5 mm. Reference MRI
myelography was also used in certain cases.

The MRI images were analyzed and the volume of post-
traumatic cystic cavities was calculated for 6 weeks after the
SCI in axial, sagittal, and frontal planes using the speci-
alized viewing software for DICOM images, RadiAnt
DICOM Viewer (by Medixant, Poland) and MicroDicom
3.9.5.666 (by MicroDicom Ltd., Bulgaria), which are wide-
ly used in clinical practice. Selected images were used to as-
sess the structure of the spinal cord contusion focus cavities
and their dimensions, calculating the three transverse radii.
In the vast majority of cases, posttraumatic spinal cord cysts
are close to ellipsoid in their shape, which makes it possible
to calculate the cavity volume using the standard formula
for the ellipsoid volume:

4
V=§ana><b><c.

The a radius was half the cavity length in sagittal or
frontal plane cutting through the cavity epicenter; the b ra-
dius, half the anteroposterior cavity dimension in sagittal
projection cutting through the cavity epicenter; the ¢ radius,
half the cavity width in frontal or axial projection cutting
through the cavity epicenter (Fig. 3).

Statistical analysis of the obtained data was performed
using Microsoft SPSS Statistics 25.0. The data were pro-
cessed and results in each group were compared using

Fig. 2. Ellipsoid radii (semi-axes) for calculation of cavity volume
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Fig. 3. Calculation of posttraumatic cystic cavity volume based on its size determined using magnetic resonance images (ClinScan tomograph, Brucker BioSpin,
Germany). T2-weighted images: sagittal (a, b), frontal (c) and axial (d) projections centered on the posttraumatic cavity. Arrows show radii measured on every image

single-factor analysis of variance and the Newman — Kales
criterion. Significant differences were considered those with
p <0.05. This criterion was chosen to compare several sam-
ples of parametric data and is also often used to analyze the
efficacy of administration of medications in various patient
groups. The results are presented as mean values and stand-
ard errors of mean (M £ SEM).

RESULTS

Assessment of the trend in motor functions. Posterior
paraplegia was observed in both animal groups within Day
1 from the SCI. Impaired function of the pelvic organs was
also observed, mainly as urinary retention, which regressed
3—5 days after the SCI.

It was shown that the animals receiving cell therapy
after SCI were characterized by faster and substantially
better recovery of the motor activity of the hind limbs than
those in the control group, with indicators being significant-
ly different as early as week 2 after the injury (Fig. 4). As
of weeks 4 and 5 after the injury, the mean BBB scores in the
self-recovery group were 4.7 = 0.9 and 5.3 = 0.7 respective-

ly, indicating minor movements in three joints: hip, stifle,
and ankle joint. The animal groups receiving HUCBC
featured a recovery of movements scoring 7.3 £ 0.6 and
7.5 £ 0.6 points over the same time period, which indicates
more extensive movements in the hind limb joints. Thus,
administering HUCBC significantly (p < 0.05) improves the
recovery of motor function in hind limbs, up to 40—50 %
as compared to the control group. Apart from that, there
were no significant differences found between the 1%- and
5-day cell therapy group (see Fig. 4).

It should be noted that the narrow beam walking test,
which requires that weight maintenance and movement
coordination of the front and hind limbs, did not show any
positive effect from the HUCBC cell therapy. Considering
the low sensitivity of this test, where the animal is required
to exert a fairly high level of physical activity, the gross mo-
tor deficit does not allow for significant detection of any
differences. We refrained from using this test any further
because of its inefficacy.

Diagnosis and assessment of spinal cord damage with
MRI. MRI done on Day 2 after inducing the injury showed

4’2023

Original report

151



4’2023

Original report

152

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

-9~ Self-recovery (control)
-l HUCBCs on Day 1 after injury
—&— HUCBCs on Day 5 after injury

BBB, score

1 2 3 4 5 6 7 8
Weeks after injury

Fig. 4. Dynamics of recovery of motor activity of the hind limbs in rats after
injury (bruisng) of the spinal cord: during self-recovery and after cell therapy
using human umbilical cord blood mononuclear cells (HUCBCs) on days 1 and 5.
BBB scoring system in the open field. *p <0.05

an intramedullary hematoma forming into the spinal cord
tissue. Further examinations done at weekly intervals
showed an ongoing formation of the contusion focus and
formation of posttraumatic cystic cavities (Fig. 5). In weeks 4
and 5 after the injury, MRI shows typical pathological
changes in the spinal cord tissue, namely posttraumatic
cystic cavities of high intensity in T2-weighted images.
These traumatic cysts are surrounded with a scar tissue area,
which according to the histology consists of a thinner layer
of astrocytes, directly adjacent to the cyst (astroglial scar),
and a much thicker layer of fibrocytes, located further out-
wards (fibrous scar). Thus, by week 4—35 after the injury, the
animals form a complete cystic-glial-fibrous transformation
of the damaged areas of the spinal cord. The areas trans-
formed in this way substantially prevent the nerve tissue
from further repair and lock out the damaged area, thus
blocking many biologically active factors from entering it.
The volume of the posttraumatic cystic cavity was de-
termined by manual calculation based on T2-weighted MRI
images over 6 weeks after the SCI, which showed that the
mean volume in the self-recovery group in week 4 after the
SCI amounted t0 9.2 £ 0.9 mm?; in the 1%-day HUCBC-re-
ceiving group, 3.7 £ 0.4 mm?; in the 5"-day HUCBC-re-
ceiving group, 4.2 = 0.8 mm?. The same indicator in the
control group in week 5 amounted to 8.5 = 0.7 mm?; in the
1%t-day cell therapy group, 3.08 £ 0.3 mm?; in the 5"-day
cell therapy group, 3.94 £ 0.7 mm? respectively (see table).
Further, the maximum volumes of the contusion focus were
substantially different: in the control group, 23.9 mm?
in week 2 after the SCI; in the I%-day cell therapy group,

8.1 mm? in week 3; in the 5"-day cell therapy group,
6.5 mm? (see table).

This study of 15 animals divided into 3 groups showed
that administering HUCBC on Day 1 or 5 after inducing
the SCI significantly reduces the volume of the contusion
focus formed in the spinal cord by a factor of 2.6—3.3,
a substantial amount for the small spinal cord in rats. Com-
parison of the experimental groups receiving HUCBC on
Days 1 and 5 after inducing the trauma demonstrated a sig-
nificant unidirectional trend showing a higher efficacy
of cell therapy when administered on Day 1, but the differ-
ence between the mean indicators was minor (Fig. 6).

The most illustrative period is the late acute period
of the traumatic process, corresponding to weeks 4—5 after
the injury for the SCI model in rats. An analysis of the in-
dicators obtained shows that cell therapy with HUCBC
reduces the volume of the posttraumatic cystic cavity in an-
imal models of severe contusion SCI in the acute period
substantially (up to 40 % as compared to the control group)
and significantly (p <0.05) (Fig. 7).

DISCUSSION

The treatment of traumatic spinal cord damage remains
a clinically and socially significant medical problem unre-
solved as yet. All treatment methods available today are
basically palliative and are aimed at ensuring conditions for
the spinal cord to recover itself. However, the recovery
of the damaged spinal cord tissues and its functions is ex-
tremely low, with favorable outcomes of treatments only
in cases of relatively mild damage. The vast majority of the
most severe cases of damage, featuring ASIA A and B neu-
rological deficits, do not achieve any substantial recovery.

Considering the above, we consider that it is of utmost
importance to develop new methods that would be more
effective and primarily target the factors of secondary dam-
age to the spinal cord. Regenerative therapy technologies,
in particular cell therapy, have proven to be successful
in many preclinical and some clinical study. However, most
of the published works show that authors focus on evaluat-
ing the efficacy of the regenerative cell action, while the
neuroprotective action is often overlooked.

This is because it is fairly easy to evaluate the efficacy
of cell therapy on the recovery of the function or structure
of the spinal cord, since there are numerous, both objective
and more subjective, tests to assess the trend of the spinal
cord functions, while it is a lot more difficult to assess the
neuroprotective action.

When focusing on studying the neuroprotection in SCI,
one of the parameters to be assessed is the dimensions of the
area of posttraumatic changes in the spinal cord. Contusion
damage inevitably leads to the formation of a posttraumat-
ic cyst in the spinal cord structure in the long-term trauma
period. This cyst is not some “extra” mass like a tumor, but
basically arises right upon the trauma, though filled with
hematoma or detritus in the early period. The detritus sub-
sequently disappears, rendering the cyst more manifest.
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Fig. 5. Dynamics of changes in the spinal cord after spinal cord contusion in rats per magnetic resonance imaging (sagittal sections, T2-weighted images):
a — day 2 after injury; b — 1 week after injury; ¢ — 2 weeks after injury; d — 3 weeks after injury; e — 4 weeks after injury; f — 5 weeks after injury. In the
early period after spinal cord injury, hypointense signal is visualized on the T2-weighted images corresponding to parenchymatous hematoma in the spinal cord
tissue (a—c), and blood is observed in the extended central canal of the spinal cord (a). Weak hyperintense signal in the injured area and around it corresponds
to perifocal edema (a—d). With time, hypointense signal regresses (retraction of blood clots and dendrite elimination) (d, e), weak hyperintense signal of the
perifocal edema also regresses (e). Hyperintense signal with a clear boundary appears corresponding to posttraumatic cystic cavity filled with cerebrospinal
fluid (e, f). Additionally, significant decrease in spinal cord thickness is observed which is a consequence of tissue retraction during cystic gliotic fibrous trans-

formation of the injured areas of the spinal cord (e, f)

Importantly, however, there is a complex changed structure
forming around the cyst. Considering the complicated in-
teractions between the layers of the scar being formed, it
would make sense here to refer to a complex cystic-glial-
fibrous transformation of the damaged spinal cord. This
structure substantially prevents the recovery of normal nerve
tissue structure. Thus, the very important factor is the

potential capacity of cell therapy to prevent this transfor-
mation or at least reduce it.

It is well-known that the actual spinal cord trauma is
the primary factor of damage to the spinal cord. The injury
immediately triggers an entire set of factors of secondary
damage to the spinal cord, including edema, infiltration
of the nerve tissue by immune cells (neutrophils and
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Results of manual evaluation of contusion lesion volume in animals of the 3 groups based on magnetic resonance imaging (MRI) data

Cell therapy group on day 5

Contusion lesion volume in animals, mm?

Cell therapy group on day 1

MRI No. after injury after injury Control group (self-recovery)*
1 7 3 4 5 6 7 8 9 10 11 12 13 14**  15** 16 18
| 1.6 21 28 3 29 27 22 25 21 24 31 24 29 1.2 = 2.9 2.2
II 4.5 4 32 47 46 4 3.8 4.1 45 5 96 69 123  1.19 — 239 147
11T 5 48 63 6.5 6.5 8.1 4 49 54 6.7 185 13 193 19 4.6 19 15.9
v 42 45 4 44 55 4 36 38 52 45 124 6.1 11.7 | 1.9 = 14.9 12
A" 4 41 38 42 53 37 25 33 48 43 9 6 9.3 1.9 = 11.4 10.4
VI 34 38 38 41 46 33 21 26 33 41 8 6.1 7.8 2 — 109 9.6
VII 3.8 4 47 64 — 52 42 32 — — 128 - 121 — — — 18.6
* [njection of physiological solution on day 1 after injury. ** Excluded animals.
-&- Self-recovery (control) Self-recovery B Cell therapy
-l HUCBCs on Day 1 after injury 12
—&— HUCBCs on Day 5 after injury v
© 10
= 18,0 g & T
£ 160 ZE 8
S 140 | 22
2 1200 23
s 100! o8 4 "
2 80 £2
§ 60 . 2,
s 4,0 { 4 5
g 2,04 Weeks after injury
§ 0 1Day 1 2 3 4 5 24 Fig. 7. Volume of the posttraumatic cystic cavity at weeks 4 and 5 after injury

Weeks after injury

Fig. 6. Dynamics of contusion lesion volume in severe spinal cord contusion
injury in rats: in the control group and 2 treatment groups — cell therapy on
day 1 and day 5. Significant decrease of the lesion volume in the treatment
groups compared to the control group is observed. Between the treatment groups,
no significant differences were observed. *Significant differences, p <0.05

macrophages), macrophages involving fibroblasts that form
the fibrous part of the scar, aseptic inflammatory response,
increase in the concentration of biologically active factors
by several times, etc. The factors of secondary damage re-
main in effect long after the actual trauma and substantial-
ly worsen the spinal cord damage. It should be noted that
the nerve tissue in the contusion epicenter dies within the
first hours and days after the SCI, while the surrounding
tissue in the area of perifocal edema preserves viability for
some time. This pattern is basically analogous to the pe-
numbra zone in the development of ischemic stroke of the
brain. It is important to keep in mind that the neurons and
their axons located in this area surrounding the contusion
epicenter may survive under certain conditions and are the
targets of the neuroprotective action of cell therapy. The in-
direct sign of such neuroprotection is the dimensions of the
posttraumatic spinal cord cyst, a parameter that is convenient

during self-recovery and after cell therapy using mononuclear cells from human
umbilical-placental blood (mean value in 2 treatment groups). *p <0.05

for analysis, since it can be assessed very reliably by precision
methods of visualization, such as high-field MRI.

Thus, our main aim in this work has been to compare the
dimensions of the area of posttraumatic changes in the spinal
cord with and without cell therapy is used, which suggests
neuroprotective action of HUCBC. We used manual calcu-
lation of the dimensions of the spinal cord cysts to compare
the animals from the experimental and control groups.

The results of the study show that HUCBC, adminis-
tered intravenously either 1 or 5 days after the SCI, help re-
cover the motor function of the hind limbs in animals, even
restoring extensive movements in three joints: hip, stifle, and
ankle joint. Some of the animals were able to maintain the
body mass at rest but not when moving, while most were able
to move around on a surface with certain limitations. The
movement recovery trend improves as early as week 2 after
the trauma. However, in the same 2 weeks after the SCI, MRI
showed no substantial differences between the two groups
of animals in the spinal cord structure that would be related
to the subsequent formation of posttraumatic cystic cavities.
In week 4, the movement recovery rate begins to stabilize and



the MRI images show signs of incipient formation of typical
posttraumatic spinal cord cysts.

Thus, administering HUCBC on Day 1 or 5 after in-
ducing the SCI significantly reduces the volume of the con-
tusion focus formed in the spinal cord by a factor of 2.6—
3.3, a substantial amount for the small spinal cord in rats.
Comparison of the experimental groups receiving umbilical
cord blood cells on Days 1 and 5 after inducing the trauma
demonstrated a significant unidirectional trend showing a
higher efficacy of cell therapy when administered on Day
1, but the difference between the mean indicators was mi-
nor. The first three examinations showed no difference
in the volume of the contusion focus between the two
groups, while the fourth showed a difference of 0.3 mm?.
Subsequently, the difference in the focus volume increased
to 0.56 and 0.86 mm? respectively. The data obtained con-
firm the suggestion that the neuroprotective cell action does
help preserve the spinal cord fibers and prevents secondary
damage to the neurons and axons. In early stages of the
traumatic process, when the primary damage arises from
the blood accumulating in the tissue (hematomyelic focus)
and the contusion focus itself'is still being formed, the cells
administered on Day 1 or 5 only begin to take effect. How-
ever, considering the significant difference between the ex-
perimental groups, it may be suggested that the cell therapy
administered on Day 1 after the trauma is more effective.

Yet it should be noted that, notwithstanding the obvious
correlation of the trend of the dimensions of the posttrau-
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matic spinal cord cyst and the trend of recovery of the lost
spinal cord functions, the localization and structure of the
cyst itself may also play a role. Also, one cannot be com-
pletely certain that the cyst dimensions do comprehensive-
ly reflect the functional neurological status. On the other
hand, the correlation between the graphs showing the re-
covery degree of the neurological functions and the reduc-
tion in the volume of the posttraumatic spinal cord cysts is
highly suggestive of a connection here. However, further
research into the structures of posttraumatic spinal cord
changes is needed using high-technology methods, such as
MRI 7.0 T. This is also the occasion to benefit from the
method involving computer analysis of the structure
of posttraumatic spinal cord changes, developed by us and
scheduled for use in the following stages of the study, its
results to be published as a separate article.

CONCLUSION

The results obtained in the study demonstrate that
cryopreserved HUCBCs administered systemically once
to animal models of severe SCI help effective recovery
of the spinal cord functions and have a neuroprotective
action, ensuring the survival of the neurons and their axons
that were damaged but did not die upon the trauma. A single-
time administration of 40—43 million HUCBC per 1 kg
of body mass helps increase the preservation of the nerve
tissue of the spinal cord and ensures a better recovery of the
lost functions of the spinal cord.
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Background. Currently, the “gold standard” of differential diagnosis of Cushing’s disease is inferior petrosal sinus
sampling and measurement of the adenocorticotropic hormone (ACTH) level. The studied literature data indicate a wide
variability in the sensitivity and specificity of inferior petrosal sinus sampling in the range of 85-100 and 67-100 %,
respectively, which can lead to an erroneous diagnosis of the source of ACTH hyperproduction and, as a consequence,
to incorrect and untimely treatment.

Aim. to improve the results of differential diagnosis of Cushing»s disease by using bilateral simultaneous sampling
of the cavernous and inferior petrosal sinuses.

Materials and methods. Cohort single-center retro/prospective study of 70 patients with confirmed ACTH-dependent
Cushing’s syndrome. For the purpose of differential diagnosis, a number of indicators were calculated: central-periph-
eral ratio, prolactin-normalized ACTH ratio, successful catheterization. Sampling results were evaluated in comparison
with contrast-enhanced pituitary magnetic resonance imaging data and intraoperative data.

Results. The study of the central-peripheral ratio showed the need to assess it simultaneously at the level of the caver-
nous and inferior petrosal sinuses. This approach makes it possible to significantly increase the sensitivity and speci-
ficity of the applied gradient to 93.1 and 85.7 %, respectively. Prolactin-normalized ACTH ratio is a second line predic-
tor in the differential diagnosis of Cushing’s disease with sensitivity and specificity reaching 94.7 and 28.6 %,
respectively. The gradient of successful catheterization is a reflection of possible hemodynamic features of a particular
sinus, does not serve as an indicator of the correct positioning of microcatheters in the vascular bed.

Conclusion. Bilateral simultaneous sampling of the cavernous and inferior petrosal sinuses is an effective method
of differential diagnosis of Cushing’s disease and ectopic ACTH-dependent syndrome.

Keywords: Cushing’s disease, central-peripheral ratio, prolactin-normalized adenocorticotropic hormone ratio, success-
ful catheterization, cavernous and inferior petrosal sinuses sampling

For citation: Rudakov I.A., Savello A.V., Cherebillo V.Yu. et al. Bilateral simultaneous sampling of the cavernous and
inferior petrosal sinuses in the differential diagnosis of Cushing’s disease. Neyrokhirurgiya = Russian Journal of Neuro-
surgery 2023;25(4):41-8. (In Russ.). DOI: https://doi.org/10.17650/1683-3295-2023-25-4-41-48

INTRODUCTION

Caused by excessive secretion of adrenocorticotropic
hormone (ACTH) hypercortisolism (ACTH-dependent
hypercortisolism) is a severe neuroendocrine pathology sig-
nificantly increasing morbidity, disablement, and mortality
among adults of working age [1]. The main cause of endo-
genic hypercortisolism is ACTH-producing pituitary mi-
croadenoma (80—85 % of cases); in 20 % of observations,
ectopic tumors are diagnosed, and ectopic corticotropin-re-
leasing hormone-producing tumors account for less than

1 % of cases [2, 3]. Considering very similar clinical mani-
festations of Cushing»s disease and ectopic syndrome, dif-
ferential diagnosis of the source of hyperproduction is dif-
ficult. Traditionally used lab tests have low sensitivity and
specificity varying, according to some data, between 60 and
100 % [1].

Contrast-enhanced magnetic resonance imaging of the
pituitary gland can be uninformative in 50 % of cases, but
use of additional sequences (SPGR, FLAIR, CISS) can
increase diagnostic accuracy by 15—20 % [4—6]. Howeyver,
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approximately one third or more patients will still have false
negative results [7]. Catheterization of the inferior petrosal
sinuses with venous blood testing for ACHT level is current-
ly the golden standard of differential diagnosis of ACHT-de-
pendent Cushing’s syndrome. However, sensitivity and
specificity of the method vary, per different authors, be-
tween 85—100 and 67—100 %, respectively [8], which can
lead to erroneous diagnosis of the source of ACHT hyper-
production and, subsequently, incorrect and untimely treat-
ment.

The aim of the study is to improve the results of differ-
ential diagnosis of Cushing’s disease using bilateral simul-
taneous sampling of the cavernous and inferior petrosal
sinuses.

MATERIALS AND METHODS

Analysis of the treatment outcomes of 70 patients with
confirmed ACHT-dependent Cushing’s syndrome between
2013 and 2019 was performed. The diagnosis of ACHT-de-
pendent hypercortisolism was established according to the
international guidelines [1]. The study included patients
with absent visualization of pituitary adenoma per magnetic
resonance imaging or with pituitary adenoma <8 mm, as
well as patients who had discrepancies between lab tests
(high-dose dexamethasone suppression test) and con-
trast-enhanced magnetic resonance imaging. The patients
with bilateral adrenalectomy, severe concomitant pathology
and complications of the main disease requiring specialized
examination and treatment were excluded from the study.

All patients of the treatment group underwent bilateral
simultaneous sampling of the cavernous and inferior pet-
rosal sinuses per the original authors’ technique (patent for
invention No. 2725853 from 06.08.2019) with sampling
of venous blood and evaluation of ACHT and prolactin
levels. At the same time with the main catheterization stage,
blood samples were taken from a peripheral vein for subse-
quent determination of ACHT and prolactin concentra-
tions.

The final diagnosis was determined based on the results
of histological and immunohistochemical examination
of the material obtained during surgical intervention.

The study was approved by the local ethical committee
of the Almazov National Medical Research Center of the
Ministry of Health of Russia. All patients signed voluntary
informed consent for participation in the study.

Description of the sampling technique. Sampling of the
cavernous and inferior petrosal sinuses (see Figure) includ-
ed punction and catheterization of the right and left femo-
ral veins under local anesthesia. Then, using introducers
installed on both sides, guiding catheters were inserted into
the tight and left jugular veins, respectively. Using micro-
transducers, microcatheters were installed through the in-
ferior petrosal sinuses into the posterior parts of the right
and left cavernous sinuses. Control sinusography was per-
formed with evaluation of the correctness of microcatheter
tip installation and anatomical structure of the sinuses

of the base of the skull with subsequent simultaneous blood
sampling from both petrosal sinuses. Then microcatheters
were lowered into the inferior petrosal sinus of the corre-
sponding side, rinsed with physiological solution, and the
same procedure of blood sampling was performed, and
microcatheters and introducers were removed from the
blood stream. Additionally, blood was taken from a periph-
eral vein. Hemostasis was achieved through manual pressure
near femoral vein puncture with application of a pressure
bandage. During the study, heparinization was performed
taking into account patient’s body weight (60 U/kg). The
obtained blood samples were collected into chilled test
tubes containing ethylenediaminetetraacetic acid, and
promptly transferred into the lab for determination
of ACHT and prolactin levels.

Evaluation of sampling results. For differential diagno-
sis of Cushing’s disease and ectopic syndrome, a number
of characteristics were evaluated. The central: peripheral
ACHT gradient (CPAG) is a ratio between ACHT levels in
blood samples from the cavernous or inferior petrosal sinus
and a peripheral vein. According to our protocol, gradient
value >2 is a predictor of Cushing’s disease.

Gradient of successful catheterization (SC) is a ratio
between prolactin levels in blood samples from the caver-
nous or inferior petrosal sinus and a peripheral vein. Ac-
cording to the study protocol, the result >1.8 was an indi-
cator of successful sinus sampling on the studied level.

Prolactin-adjusted ACHT ratio (PAAR) is calculated
as the ratio between CPAG and SC gradient at the same
level. The ratio value >0.8 is a predictor of Cushing’s di-
sease.

Statistical analysis. Statistical analysis of the data was
performed using the Statistica v. 10.0 software. Qualitative

Cavernous and inferior petrosal sinuses sampling (frontal view). 1 — cavernous
sinuses, 2 — inferior petrosal sinuses



characteristics are presented as means and standard devi-
ations. Comparison of unrelated groups per quantitative and
ordered characteristics was performed using non-paramet-
ric ANOVA and Mann—Whitney’s U-test; comparison
of unrelated groups per qualitative characteristics was per-
formed using t-test. Level of statistical significance of dif-
ferences was p <0.05. Sensitivity and specificity of the method,
as well as other diagnostic characteristics, were calculated
taking into account previously determined cutoff points
based on the number of false positive and false negative
results.

RESULTS

The study included 70 patients (14 men and 56 women)
aged between 17 and 74 years. Table 1 presents general cha-
racteristics of the patients of the treatment group.

Analysis of the patients’ hormonal profile showed more
marked abnormalities in the patient group with ectopic
syndrome.

Sampling results. During bilateral simultaneous sam-
pling of the cavernous and inferior petrosal sinuses, no
complications or lethal outcomes were registered, and no
additional neurosurgical and/or resuscitation interventions
were needed.

CPAG evaluation. CPAG was calculated in 66 patients
at each level (cavernous and inferior petrosal sinuses). Pos-
itive gradient (>2) value was obtained in 50 (75.8 %) of 66

Table 1. Characteristic of patients

Cushing’s Ectopic
Parameter disease syndrome
Gender, %:
male 19.1 28.6
female 80.9 71.4
Age, M £ SD, year 42 +13.5 41.6 £16.9
Hormone level, M *+ SD:
cortisol (08:00) 805.4 £ 386.5 1556.8 £ 1163.8
cortisol (23:00) 574.7 £ 243.7 1214.5 + 744.6
urinary free cortisol 999.2 £ 1214.5 4947.4 £ 4567.5
ACTH (08:00) 63.4 +30.2 305.3+433.4
ACTH (23:00) 58.8 £ 33.1 174.7 £ 140.1

Note. M — mean value; SD — standard deviation; ACTH —
adrenocorticotropic hormone.
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observations at the cavernous sinus level and in 49 (74.2 %)
of 66 observation at the inferior petrosal sinus level which
supported the diagnosis of Cushing’s disease.

Statistical analysis showed significant difference be-
tween CPAG at the cavernous and inferior petrosal sinuses’
levels (t-test: p = 0.007) showing higher gradient values at
the cavernous sinuses’ level. However, diagnostic accuracy
of the gradients did not significantly differ (Table 2).

Complex evaluation of CPAG at 2 levels allowed
to confirm a central source of hyperproduction when the
gradient value was >2 in at least 1 case. This approach al-
lowed to increase the number of observations with positive
result to 54 (81.8 %) from 66 increasing diagnostic accura-
cy of the examination.

SC gradient evaluation. SC gradient evaluation allows
to confirm the correctness of blood sampling procedure
from the sinuses of the base of the skull. Analysis of this
gradient was performed at the levels of the cavernous and
inferior petrosal sinuses on the left side in 66 (94.2 %) of 70
patients, on the right side — in 65 (92.8 %) of 70 patients.
The values of SC gradient at each level are presented in
Table 3.

SC analysis showed statistically significant difference
between the values in the left inferior petrosal sinus and
both cavernous sinuses (t-test: p <0.05) with higher prolac-
tin levels in the latter which reflects reliable venous blood
dilution already at the level of inferior petrosal sinuses de-
spite correct installation of microcatheter tips per intraop-
erative X-ray data.

Analysis of venographies with evaluation of the struc-
ture of the inferior petrosal sinuses per the Shiu & Miller
classification [9] showed predominance of axial type of pet-
rosal sinuses on 99 (70.7 %) sides of 140; formation of anas-
tomosis with the internal jugular vein through the commu-
nicating vein was observed on 22 (15.7 %) sided of 140,
discrete type — on 15 (10.7 %) sides, and absence of anas-
tomosis between the inferior petrosal sinuses and internal
jugular vein only on 4 (2.9 %) sides.

Dispersion analysis did not show that anatomy of the
inferior petrosal sinuses affects the SC gradient (ANOVA:
left p = 0.2; right p = 0.9). Post hoc analysis also did not
show any differences between patients with different anat-
omy of the inferior petrosal sinuses (p >0.05).

Table 2. Diagnostic indicators of central/peripheral gradient at the level of cavernous and inferior petrosal sinuses

Sinus Sensitivity, %
CsS 84.8
IPS 83.1
CS + IPS 93.1

Specificity, % PPV, % NPV, %
85.7 98 40
85.7 98 37.5
85.7 98.2 60

Note. Here and in tables 3—5: CS — cavernous sinus; IPS — inferior petrosal sinus. Here and in table 4, 5: PPV — positive predictive

value; NPV — negative predictive value.
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Statistical analysis of diagnostic accuracy of SC gradi-
ent (Table 4) showed low values with sensitivity equal or
below 68.9 % in all observations, and specificity varied sig-
nificantly between 28.5 and 85.7 %.

PAAR evaluation. PAAR at the cavernous sinuses level
>().8 was observed in 44 (68.8 %) of 64 patients, at the in-
ferior petrosal sinuses level — in 46 (73 %) of 63 patients
pointing to a central source of ATCH hyperproduction
(Table 5).

Complex analysis of the ratio at 2 levels allowed to in-
crease the number of true positive results to 54 (84.4 %)
of 64, but the values of sensitivity and specificity changed
discordantly.

DISCUSSION

In the performed single-center study, a technique for
bilateral simultaneous sampling of the cavernous and infe-
rior petrosal sinuses was examined. This is the largest case
series describing simultaneous sampling of the cavernous
and inferior petrosal sinuses. The obtained results show that
simultaneous evaluation of CPAG at 2 levels allows to sig-
nificantly increase sensitivity of the used gradient — up
t0 93.1 % — in differential diagnosis of Cushing»s disease.
Specificity for this method is 85.7 % which corresponds
to literature data [8, 10, 11].

However, despite positive data, the problem of false
negative results in catheterization remains, and the main

cause of this are anomalies of the inferior petrosal sinuses
draining [8]. In our study, the described problem was solved
through simultaneous sampling of the cavernous sinuses.
Meanwhile, a second problem has been described in liter-
ature: selection of the area of blood sampling from the cav-
ernous sinus. A. Teramoto et al. in their article stated the
necessity of blood sampling from the posterior parts of the
sinuses because these blood samples had higher ACHT con-
centration [12]. These data were supported later by Y. Kai
et al. who showed high ACHT concentration in blood sam-
ples from the middle and posterior parts of the sinus [13],
but N. Hayashi et al. demonstrated that drainage of venous
blood into the cavernous sinuses can have paradoxical char-
acter due to formation of an extensive network of emissary
veins entering the pterygoid venous plexus which can cause
false negative results of catheterization [14]. Therefore, for
selection of the optimal sampling area, it is important to ex-
amine anastomoses formed by the cavernous sinuses in
addition to evaluation of anatomical characteristics of the
inferior petrosal sinuses and their drainage pathways.

Bilateral simultaneous sampling is important for differ-
ential diagnosis of ACHT-dependent hypercortisolism
which is characterized by typical clinical and biochemical
manifestation but unclear source of hyperproduction. Be-
cause catheterization verifies the source of ACHT not based
on histology but based on functional changes, this diagnos-
tic technique has high sensitivity and specificity.

Table 3. The results of successful catheterization of the cavernous and inferior petrosal sinuses

Parameter Left CS Right CS Left IPS Right IPS
M = SD 13.8 = 20.6 11.3+£16.3 52194 8.2 =x11.1
Median 3.3 4.3 2.8
Note. M — mean value; SD — standard deviation.
Table 4. Diagnostic values of successful catheterization of the cavernous and inferior petrosal sinuses
Sinus Sensitivity, % Specificity, % PPV, % NPV, %
Left CS 64.3 71.4 94.7 20
Right CS 61.8 28.6 87.1 8.7
Left IPS 59.3 85.7 97.2 20
Right IPS 68.9 28.5 88.9 10
Table 5. Diagnostic values of prolactin-normalized adrenocorticotropic hormone ratio of the cavernous and inferior petrosal sinuses
Sinus Sensitivity, % Specificity, % PPV, % NPV, %
CS 77.2 71.4 95.7 27.8
IPS 82.1 28.6 90.2 16.7
CS + IPS 94.7 28.6 91.5 40



Hypercortisolism does not affect the level of prolactin
secretion in the anterior pituitary, therefore the level of this
hormone can be used as an independent SC factor [15—17].
However, incorrect interpretation of this gradient as “con-
trol of catheter position during selective blood sampling
from the inferior petrosal sinuses” can be found in literature
which is not accurate [17].

Complex study of SC gradient showed that this value
reflects possible hemodynamic characteristics of a specific
sinus, i. e. normality of venous draining from the pituitary
gland [8]. Ability of the surgeon to use intraoperative X-ray
control of microcatheter tips positioning in the veins exclud-
ed interpretation of the gradient as a criterion for microin-
strument positioning. This conclusion finds confirmation in
the recent studies [18]: correct position of the microcatheters
according to X-ray is not always accompanied by adequate
blood sampling. Therefore, in these observations, non-opti-
mal blood sampling is a more correct interpretation.

In our study 15 (22.7 %) of 66 patients with negative
SC results received the diagnosis of Cushing’s disease
through CPAG analysis, and similar observation was de-
scribed by G.B. Mulligan et al. [18].

Currently, evaluation of SC gradient is necessary in
cases of negative CPAG results and abnormal structure
of the inferior petrosal sinuses for confirmation of blood
sampling correctness and subsequent calculation of PAAR.
The study by G.B. Mulligan et al. showed that SC evalua-
tion does not affect CPAG interpretation in case of its pos-
itive result [18].

Prolactin-adjusted ACHT ratio is a 2" line criterion in
differential diagnosis of Cushing’s disease and ectopic syn-
drome [18, 19]. In the analyzed patient cohort, PAAR
showed high sensitivity of 94.7 %, but specificity was con-
siderably lower: 28.6 % which can be caused by 2 main

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

factors: 1) small number of observations with ectopic
ACHT-dependent syndrome; 2) selection of diagnostic va-
lue of the gradient. In our opinion, the main cause is the
second factor. Currently, there is no consensus on the opti-
mal cutoff point. In the literature, the value of >0.8 [19] is
the most common, but H. Akbari et al. showed high diag-
nostic accuracy of the gradient with the value of >0.33 (sen-
sitivity 100 %, specificity 80 %), however their sample con-
tained only 20 observations [20]. Other authors used
diagnostic value of the gradient >1.3 with sensitivity and
specificity reaching 100 and 91 %, respectively [16]. The
above-described problem is characteristics of our study too:
PAAR allowed to accurately establish topic diagnosis in
5 patients with falsely negative CPAG results at the levels
of the cavernous and inferior petrosal sinuses, but in 5 pa-
tients with ectopic syndrome falsely positive results were
obtained. Taking into account the wide range of cutoff
points, the question of PAAR evaluation remains open and
requires further study.

Our study has several limitations: small number of pa-
tients with ectopic syndrome and mixed study design (ret-
ro-/prospective). Therefore, it should be anticipated that
further prospective studies with a larger number of patients
will allow to refine current data and receive answers to the
outstanding questions.

CONCLUSION

Sampling of the cavernous and inferior petrosal sinuses
with evaluation of CPAG and PAAG is characterized by
high diagnostic accuracy (92.4 %) for differential diagnosis
of Cushing’s disease and ectopic syndrome. The evaluation
of SC gradient is helpful for subsequent calculation
of PAAR in case of negative CPAG result which allows
to increase diagnostic accuracy of the method.

—_

. Fleseriu M., Auchus R., Bancos I. et al. Consensus on diagnosis
and management of Cushing’s disease: a guideline update. Lancet
Diabetes Endocrinol 2021;9(12):847-75.

DOI: 10.1016/S2213-8587(21)00235-7
2. Hirsch D., Shimon 1., Manisterski Y. et al. Cushing’s syndrome:
comparison between Cushing’s disease and adrenal Cushing’s.
Endocrine 2018;62(3):712—20. DOI: 10.1007/s12020-018-1709-y
3. Lodish M.B., Keil M.F, Stratakis C.A. Cushing’s syndrome
in pediatrics: an update. Endocrinol Metab Clin North Am
2018;47(2):451—62. DOI: 10.1016/j.ecl.2018.02.008
4. Chatain G.P., Patronas N., Smirniotopoulos J.G. et al. Potential
utility of FLAIR in MRI -negative Cushing’s disease. J Neurosurg
2018;129(3):620—8. DOI: 10.3171/2017.4.jns17234

5. MacFarlane J., Bashari W.A., Senanayake R. et al. Advances

in the imaging of pituitary tumors. Endocrinol Metab Clin North
Am 2020;49(3):357—73. DOI: 10.1016/j.ec1.2020.06.002

6. Patel V., Liu C.J., Shiroishi M.S. et al. Ultra-high field magnetic

resonance imaging for localization of corticotropin-secreting

pituitary adenomas. Neuroradiology 2020;62(8):1051—4.

DOI: 10.1007/s00234-020-02431-x

7. Grober Y., Grober H., Wintermark M. et al. Comparison
of MRI techniques for detecting microadenomas in Cushing’s
disease. J Neurosurg 2018;128(4):1051—7.
DOI: 10.3171/2017.3.jns163122
. Vassiliadi D.A., Mourelatos P., Kratimenos T., Tsagarakis S. Inferior
petrosal sinus sampling in Cushing’s syndrome: usefulness
and pitfalls. Endocrine 2021;73(3):530-9.
DOI: 10.1007/s12020-021-02764-4
9. Miller D.L., Doppman J.L., Chang R. Anatomy of the junction
of the inferior petrosal sinus and the internal jugular vein. AINR
Am J Neuroradiol 1993;14(5):1075—83. PMID: 8237683.
10. Chen S., Chen K., Wang S. et al. The optimal cut-off of BIPSS
in differential diagnosis of ACTH-dependent Cushing’s syndrome:
is stimulation necessary? J Clin Endocrinol Metab
2020;105(4):e1673—e85. DOI: 10.1210/clinem/dgz194
11. Wang H., Ba Y., Xing Q., Cai R.C. Differential diagnostic value
of bilateral inferior Petrosal sinus sampling (BIPSS) in ACTH-
dependent Cushing Syndrome: a systematic review and meta-
analysis. BMC Endocr Disord 2020;20(1):143.
DOI: 10.1186/s12902-020-00623-3

oo

4’2023

Original report

161


http://dx.doi.org/10.1007/s00234-020-02431-x
https://doi.org/10.3171/2017.3.jns163122
http://dx.doi.org/10.1007/s12020-021-02764-4

4’2023

Original report

14.

15.

HENPOXUPYPTUA
TOM 25 Volume 25

13.

Russian Journal of Neurosurgery

12. Teramoto A., Yoshida Y., Sanno N., Nemoto S. Cavernous sinus

sampling in patients with adrenocorticotrophic hormone-
dependent Cushing’s syndrome with emphasis on inter-

and intracavernous adrenocorticotrophic hormone gradients.

J Neurosurg 1998;89(5):762—8. DOI: 10.3171/jns.1998.89.5.0762
Kai Y., Hamada J., Nishi T. et al. Usefulness of multiple-site
venous sampling in the treatment of adrenocorticotropic
hormone-producing pituitary adenomas. Surg Neurol
2003;59(4):292—8; discussion 298—9.

DOI: 10.1016/s0090-3019(03)00052-1

Hayashi N., Kurimoto M., Kubo M. et al. The impact of cavernous
sinus drainage pattern on the results of venous sampling in patients
with suspected Cushing syndrome. AJNR Am J Neuroradiol
2007;9;29(1):69—72. DOI: 10.3174/ajnr.a0745

De Sousa S.M.C., McCormack A.I., McGrath S., Torpy D.J.
Prolactin correction for adequacy of petrosal sinus cannulation may
diminish diagnostic accuracy in Cushing’s disease. Clin Endocrinol
(Oxf) 2017;87(5):515—22. DOI: 10.1111/cen.13401

. Jarial K.D.S., Bhansali A., Mukherjee K.K. et al. Prolactin-

adjusted ACTH ratio in predicting lateralization of ACTH source
during simultaneous bilateral inferior petrosal sinus sampling

Authors’ contribution
I.A. Rudakov: collection and processing of material, statistical data processing, article writing;

A.V. Savello: development of the concept and design of the study, collection and processing of material, statistical data processing, writing and editing
of the article;

V.Yu. Cherebillo: development of the concept and design of the study, collection and processing of material, statistical data processing, editing
of the article;

A.A. Paltsev: collection and processing of material, article writing;

U.A.

Tsoy: collection and processing of material;

17.

18.

19.

20.

in patients with Cushing’s disease. Indian J Endocrinol Metab
2019;23(1):56—9. DOI 10.4103/ijem.ijem_486_18

Belaya Zh.E., Rozhinskaya L.I., Mel’nichenko G.A. et al. The role
of prolactin gradient and normalized ACTH /prolactin ratio

in the improvement of sensitivity and specificity of selective blood
sampling from inferior petrosal sinuses for differential diagnostics
of ACTH-dependent hypercorticism. Problemy endokrinologii =
Problems of Endocrinology 2013;59(4):3—10. (In Russ.).

DOI: 10.14341/probl20135943-10

Mulligan G.B., Eray E., Faiman C. et al. Reduction of false-
negative results in inferior petrosal sinus sampling with
simultaneous prolactin and corticotropin measurement. Endocr
Pract 2011;17(1):33—40. http://dx.doi.org/10.4158/ep10067.or
Qiao X., Ye H., Zhang X. et al. The value of prolactin in inferior
petrosal sinus sampling with desmopressin stimulation in Cushing’s
disease. Endocrine 2015;17;48(2):644—52.

DOI: 10.1007/s12020-014-0338-3

Akbari H., Ghorbani M., Kabootari M. et al. Usefulness

of prolactin measurement in inferior petrosal sinus sampling with
desmopressin for Cushing’s syndrome. BrJ Neurosurg
2020;34(3):253—7. DOI: 10.1080/02688697.2020.1736263

E.N. Grineva: development of the concept and design of the study, editing of the article;
N.V. Kuritsyna: collection and processing of material, statistical data processing.

ORCID of authors
I.A. Rudakov: https://orcid.org/0000-0003-1483-7656
A.V. Savello: https://orcid.org/0000-0002-1680-6119

V.Yu.

AA.

U.A.

Cherebillo: https://orcid.org/0000-0001-6803-9954
Paltsev: https://orcid.org/0000-0002-9966-2965
Tsoy: https://orcid.org/0000-0003-4013-4831

E.N. Grineva: https://orcid.org/0000-0003-0042-7680
N.V. Kuritsyna: https://orcid.org/0000-0003-1337-1719

Conflict of interest. The authors declare no conflict of interest.

Funding. The study was performed without external funding.

Compliance with patient rights and principles of bioethics. The study was conducted as part of a clinical trial and was approved by the local Ethics
Committee of the V.A. Almazov National Medical Research Center of the Ministry of Health of the Russia. All patients signed a voluntary informed
consent to participate in the study.

Article received: 23.11.2022. Accepted for publication: 24.10.2023.

162


https://doi.org/10.3171/jns.1998.89.5.0762
https://doi.org/10.4103/ijem.ijem_486_18
https://doi.org/10.14341/probl20135943-10

DOI: https://doi.org/10.17650,/1683-3295-2023-25-4-57-67

Russian Journal of Neurosurgery ‘ HEMPOXUPYPIUA
TOM 25 Volume 25

[y 20|

RESECTION OF TUMORS OF THE CRANIAL BONES
WITH SINGLE-STEP DEFECT RECONSTRUCTION USING
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Background. In patients with skull bone tumors, it was demonstrated that not only the oncological but also the cos-
metic result has a significant influence on the long-term outcome. The traditional approach to the surgical treatment
of tumor lesions of the skull bones is removal of the tumor and intraoperative modeling an artificial bone flap without
a template. Recently, the technology of simultaneous resection and computer-aided design/computer-aided manufac-
turing (CAD/CAM) cranioplasty has received more and more attention.

Aim. To compare the results of surgical treatment of patients with tumors of the cranial bones using the traditional
approach (intraoperative formation of a plate to close the defect) and simultaneous resection followed by plastic surgery
of the defect with a personalized implant made using preoperative virtual modeling.

Materials and methods. The study included 24 patients with tumors of the skull or meningiomas with extracranial
growth. Depending on the surgical procedure, patients were divided into 2 groups: group 1 (n = 13) — the technology
of simultaneous resection and CAD/CAM cranioplasty; group 2 (n = 11) — where surgery was performed using a tradi-
tional approach based on intraoperative modeling an artificial bone flap without a template.

Results. There were no statistically significant differences between groups in gender, age, time of surgery, blood loss,
or time in hospital. The use of simultaneous resection and CAD/CAM cranioplasty did not demonstrate a statistically
significant better result in terms of maintaining skull symmetry compared to the traditional approach. All patients had
a good cosmetic result and there were no complications.

Conclusion. The technology of simultaneous resection and CAD/CAM cranioplasty is an effective method of treating
patients with neoplasmas of the skull bones. Despite the absence of statistically significant differences in the results
of treatment of cranial bone tumors between this method and the traditional approach based on intraoperative mode-
ling an artificial bone flap without a template this method seems to be a more precise providing the best cosmetic effect
in patients with lesion in fronto-orbital region.

Keywords: CAD/CAM, cosmetic outcome, drilling template, single-step resection and reconstruction, skull bone tumors,
titanium cranioplasty, custom-made implants, skull reconstruction

For citation: Yashin K.S., Zinatullin R.D., Bratsev I.S. et al. Resection of tumors of the cranial bones with single-step
defect reconstruction using a personalized implant. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(4):
57-67. (In Russ.). DOI: https://doi.org/10.17650/1683-1683-3295-2023-25-4-57-67

INTRODUCTION

In patients with skull bone tumors, it was demonstrated
that not only the oncological but also the cosmetic result
has a significant influence on the long-term outcome
of treatment [1, 2]. The functional and esthetic results of an
operative intervention particularly matter when the facial
skeleton bones are affected, where restoring the congruence
of the skull presents a challenge [3, 4].

The traditional approach to the surgical treatment
of tumor lesions of the skull bones is to remove the tumor
and perform a single-step reconstruction of the arising

defect with intraoperative modeling with autologous bone
transplants, titanium, or other synthetic materials [5]. An-
other option is two-stage operative treatment, first removing
the tumor and then reconstructing of the skull defect with
a priorly produced implant [6]. However, choosing the two-
stage approach requires an individual assessment of the risks
of complications involving repeat surgeries to achieve the
best cosmetic effect possible.

To make the surgical resection more radical and achieve
the optimum congruence of the skull, preoperative virtual
planning and intraoperative navigation may be used [4, 5, 7, 8].
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There has been an increasing number of publications pre-
senting the results of single-step resection of bone tumors
and skull defect reconstruction with an individual implant,
based on virtual planning of resection margins [5, 9—11].

The aim of the study is to compare the results of surgical
treatment of patients with skull bone tumors using the tra-
ditional approach (intraoperative formation of a plate
to close the defect) and single-step resection followed by
reconstruction of the defect with a personalized implant
produced using preoperative virtual modeling.

MATERIALS AND METHODS

Patients. The study included 24 patients (7 men and 17
women) with neoplasms of the skull bones or of meninges
with extracranial growth. The median age of the patients
was 45 years (ranging from 24 to 82 years). The criterion for
inclusion into the study was whether the patient had a tu-
mor affecting the skull bones, which was removed followed
by a single-step restoration of the arising defect.

Since the sample contained a wide range of patholo-
gies, the indications for operation depending on the par-
ticular clinical situation were as follows: (1) the presence
of a substantial cosmetic defect; (2) progressing tumor
growth; (3) (in the event of tumor invasion into the cavity
of the skull) the presence of brain edema and neurological
symptoms; (4) the necessity to verify the process.

All patients underwent single-step tumor removal and
skull defect closing. Depending on the method of operative
intervention, the patients were divided into two groups:
group 1, preoperative planning of the bone resection area
and producing individual implants to restore the defect;
group 2, operative intervention using the traditional ap-
proach with intraoperative formation of a plate to close the
skull defect. The characteristic features of the surgical in-
tervention chosen were discussed with each patient individ-
ually, and voluntary informed consent for operation was
obtained.

Preoperative planning of the resection area and produc-
ing an individual implant for cranioplasty. Planning a sin-
gle-step resection and restoration of the defect with an in-
dividual implant was performed in several stages
in cooperation with experts from the manufacturing com-
panies LOGEEKS DM (Logeks, LLC, Novosibirsk, Rus-
sia), ITK Endoprint, LLC (Moscow, Russia), and ICON-
LAB (IconLab GmbH, Nizhny Novgorod, Russia).

In the first stage, the tumor resection margins are
marked by the operating surgeon based on 0.5-mm com-
puted tomography slices (Fig. 1, a2, a3). Then the plate is
virtually modeled and the obtained computer image is pro-
cessed and optimized, and the surface is prepared for fur-
ther work. After the preparation is completed, the line of the
forthcoming resection and the edges of the future plate are
marked, based on the defect (Fig. 1, b1). As the next step,
the anatomical shape of the missing bone part is created,
based on the healthy left side of the patient’s skull (Fig. 1, 52).
Subsequently, the surface is brought to the required

thickness, which will become that of the final plate (Fig. 1,
b3). The thickness is chosen with a safety margin, so that it
would fit the skull in the best possible way after the skull
model is cut out of the prepared plate. In the next stage, the
interim result obtained is used to build a 3D grid to make
the structure lighter and ensure better tissue integration with
the surface of the plate. In the last design stage, the skull
model is cut out of the plate model (Fig. 1, ¢, c2). From
then on, it is all based on templates. The resection template
is prepared based on the actual defect, namely the resected
area (Fig. 1, ¢3). Models of the skull and resected area are
produced to be used as templates for preoperative modeling
(Fig. 1, d1—d3). Producing the titanium plate involves the
stages of DMLS growth, sanding, ultrasonic washing, and
disinfection.

Operative intervention. The operation for group 1 pa-
tients followed all the stages of the virtually modeled oper-
ative intervention (Fig. 2).

The operative intervention takes place under general
anesthesia according to the preoperative virtual plan. After
selecting the skull surface with the neoplasm, the template
is installed and the osteotomy line is drawn on its edges (see
Fig. 2, b2, b3). Then osteotomy is performed along the line
and the tumor is removed within the healthy bone (see Fig.
2, b4). Then the implant is installed on the skull defect area
and fixated with screws (see Fig. 2, b5).

The operative intervention for group 2 patients was
performed using the traditional technology, with the plate
to close the skull defect being modeled intraoperatively (see
Fig. 2, c2—c4).

Another example of using the preoperative planning
of the resection area and producing an individual implant
is presented in Fig. 3.

Group comparison parameters. Retrospective analysis
was used to compare the groups by duration of hospitaliza-
tion, plate installation time, intraoperative blood loss volu-
me, and the presence of postoperative complications. The
data from multispiral computed tomography (MSCT) were
analyzed in the software Vidar Dicom Viewer 3.1 to assess the
defect area and cranial index of symmetry (CIS) [12, 13].

Statistical data processing. The data were calculated
and analyzed using the software Statistica 10.0 (StatSoft
Inc., USA) and statistically processed using the y>-test with
Yates’s correction, Man —Whitney U test, and Pearson’s y?
test. Considering the non-normal distribution of the data
obtained, the indicators are calculated and presented as
medians as well as 25th and 75th percentiles (Me [Q,; Q,]).
Statistically significant differences were considered those
with p < 0.05.

RESULTS

Comparability of groups. The general characteristics
of patients in both groups is shown in Table 1. The median
age of the patients in group 1 was 39 years; in group 2,
49 years (p = 0.29). There was no statistical difference in the
men/women ratio between the two groups. The groups also
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Fig. 1. Preoperative modeling of single-step bone tumor resection and reconstruction of the formed defect based on the surgeon’s planning of resection margins
(al—a3); 3D modeling of tumor resection area and anatomical shape of the resected part of the bone (b1—b3); 3D modeling of the implant, fixation points and
resection template (c1—c3); preoperative planning templates (d1—d3)
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Fig. 2. Resection of cranial bone tumors (a—d) with single-step defect reconstruction using preoperative modeling based on additive technologies (b2—b4) and
traditional approach (c2—c4). The female patient, 40 years, with tumor of the frontal bone (a 1) underwent single-step surgery with resection and bone defect
reconstruction using a titanium implant (b2—b5) in accordance with preoperative virtual planning of resection margins (a2—aJ) using osteotomy template (b3)

and simultaneous cranioplasty (b5). The male patient, 51 years, with giant adamantinoma of the occipital bone (c 1) underwent single-step tumor resection
and defect reconstruction using the Reperen material (c2—c4)



turned out to be compatible in regard to the histological
structure of the bone-affecting neoplasms, with the menin-
gioma, hemangioma, and osteoma being the most common.
The vast majority of the patients had cranioplasty per-
formed using titanium plates, though both groups contained
patients with the skull defect reconstruction performed with
polymer materials Rekost® (group 1) and Reperen® (group 2)
by IconLab GmbH, LLC, Russia.

Results of operative interventions. According to MSCT,
both groups were comparable in terms of the defect area.
Using preoperative 3D modeling did not demonstrate a sta-
tistically significant better result in terms of maintaining skull
symmetry compared to the traditional approach (Table 2).

The position of implants in group 1 patients corre-
sponded to the preoperative planning in every case. No
revision operative interventions were performed. No addi-
tional intraoperative modeling of the implant was required
in most of the cases, except for one patient, in whom it was
performed with the supraorbital nerve branches preserved.
In the event of extensive fibrous dysplasia, it was impossible
to use the template due to the shape and size of resection.

In groups 1 and 2 patients, the plates were fixated on 3
[3; 4] and 4 [4; 6] points respectively (p = 0.12) (Table 3).
The total operating time was not marked by a statistically
significant difference in the two groups, amounting to 85 mi-
nutes in group 1 and 115 min in group 2 (p = 0.87) (see
Table 3). The intraoperative blood loss did not differ be-
tween the groups and would not exceed 450 ml.

The groups did not differ significantly as to the duration
of inpatient hospitalization: 5 [4; 7] postoperative bed-days
in group 1 and 4.5 [4; 8] in group 2 (p = 0,94).

Good cosmetic results were achieved in all patients.
There were no complications.

DISCUSSION

The technology of reconstruction of extensive and
complicated skull defects using individual implants pro-
duced with computer modeling is the most promising field
in neurosurgery and maxillofacial surgery [14—17]. Because
of its optimum functional and cosmetic results, it is the
first-choice technology in clinical practice as compared
to the traditional approach based on intraoperative mode-
ling of the implant. Single-step bone tumor resection and
skull defect reconstruction with an individual implant based
on virtual planning of resection margins should also be
considered the most promising approach for skull bone
tumors, especially in the facial skeleton.

Such operations for bone tumor resections with sin-
gle-step cranioplasty using a preproduced template have
been described in the literature as exemplified by patients
with fibrous dysplasia and meningiomas with extracrani-
al growth [9—11, 18]. This method appears more conven-
ient for use in routine clinical practice, as compared
to the traditional intraoperative modeling of the implant
without a template [1, 19] or with a stereolithographic
model [20].
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Tadmuua 1. Obwas xapakmepucmuka nayueHmos

Table 1. General characteristics of patients

Characteristic gf‘;“{’;) g,r:“hz) P
Gender distribution, »:
men 2 5 0.12%;
women 11 6 0.24*
Age, Me [Q1; Q2], years 40 [35;61] 49[39;61] 0.4**
Histological type of the
tumor, n:
meningioma 4 3
hemangioma 3 2
osteoma 3 3
eosinophilic granuloma 0 1 0.71%%%
metastasis 1 1 :
cholesteatoma 1 0
hondroblastoma 1 0
fibrous dysplasia 1 0
neurinoma 0 1
adamantinoma 0 1
Affected area, n:
facial skeleton 8 4 0.2%**;
outside of facial skeleton 5 7 0.41%**
Affected side, n:
left 5 5 0.2k
right 8 4 ’
medial 0 2
Implant material, n:
titanium 12 7 0.11%;
polymer 1 4 0.22%

*Fisher’s exact test and y*-test with Yates’s correction; **Mann—
Whitney’ U-test; ***Pearson’s y*-test.

Note. Here and in table 2, 3: Me — median; [Q1; Q2] — 25" and
75" percentiles.

This study did not reveal any statistically significant
differences in terms of achieving the congruence of the skull
shape. However, we did not remove any skull bone tumors
with immediate intraoperative modeling of implants in pa-
tients with neoplasms in the facial skeleton if there was a
high risk of pronounced cosmetic defect. Thus, the results
of this study show that no individual implant is required
in most cases of resecting skullcap bones, since the standard
titanium plate is fairly easy to adjust to a specific defect.
However, when removing tumors in the facial skull, using
the preoperative modeling of the individual implant and
resection with a template appears more preferable
to achieve the optimum cosmetic effect. In this light, this
technology constitutes a uniform approach to the removal
of skull bone neoplasms, whatever the localization of the
focus. It should also be noted that using a template to define
the bone resection margins cannot substitute navigation
systems, in particular when there is no extracranial compo-
nent of the tumor and/or it is poorly visualized [8, 21]. The
two technologies complement each other in defining the
tumor margins [7].

In our study, both groups turned out to be comparable
in terms of the intraoperative blood volume loss, duration
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Fig. 3. Resection of giant hyperstatic meningioma of the right parietal bone and extra- and intracranial growth (a1—a4 , b 1) with single-step defect reconstruction
using preoperative 3D modeling (c 1—c4). At the extracranial stage, craniotomy margins (b3) were marked on the preoperative resection template (b2), then
craniotomy was performed using several burr holes (b4, b5). Under surgical microscope, resection of the intracranial tumor component (b5) tightly intertwined
with the surrounding brain tissue (b6) was performed. At the final stage, after installation of subdural membrane for prevention of scarring process (b7),

combination reconstruction of the dura mater using an implant, fibrinogen/thrombin sponge and fibrin glue (b8) was performed. Then the defect was
reconstructed using the titanium plate manufactured at the preoperative stage (b9)



Table 2. Analysis of multispiral computed tomography data, Me [Q1; Q2]

Indicator

Defect area, cm?
Cranial index of symmetry, %

*Mann—Whitney’ U-test.

Table 3. Intraoperative data. Me [Q1; Q2]

Indicator
Blood loss volume, mL
Number of fixation points
Operative time, min
*Mann—Whitney’ U-test.

of operative intervention, and duration of postoperative
inpatient stay. Besides, no patients in either group had any
postoperative complications. Despite the comparability, the
technology of modeling according to the preoperatively
produced template and producing an individual implant can
be said to have a number of advantages compared to the
traditional methods. More precisely, it takes less time and
material resources at the preoperative preparation stage, since
the modeling takes place virtually and not physically; and it
also requires shorter operation time, since using a template
helps increase the speed and precision of the resection stage,
while the cranioplasty stage takes less time since the plate
does not need to be modeled during the operation [3].
Various alloplastic materials are used for cranioplasty;,
such as hydroxyapatite, polymethyl methacrylate, polyeth-
eretherketone, titanium, as well as other materials current-
ly in active development [17, 22—24]. Each one of these has
its advantages and disadvantages as well as certain potential
biotoxicity, except for hydroxyapatite. Most of the standard
materials listed above are suitable to be used in preoperative
computer modeling [25]. This study featured titanium as
the main material for reconstruction, since it can close the
defect area most completely and allows for intraoperative
correction of the bone resection size. Also, in the case
of kidney cancer metastasis, the defect was reconstructed
with the bone substitute material Rekost-M, leading to a
good result, corresponding to the examples described above
where polymer materials were used successfully for sin-
gle-step tumor resection and reconstruction [11, 26].
When the skull bones are affected by a tumor, the
choice of material for reconstruction may be an important
point in light of radiation therapy that may potentially be
needed later. Titanium is the optimum material for sin-
gle-step tumor removal with defect reconstruction for be-
nign tumors. This technology can be used for surgical re-
section of malignant tumors as well [27], but as titanium

Group 1 (n=13)
7.6 5.9; 8.3]
97.8 [96.5; 98.4]

Group 1 (n=13)
100 [50; 250]
4135 7]

180 [75; 310]
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Group 2 (n=11) p
7.7 [2.6; 20.2] 0.9*
97.7 [96.8; 98.4] 0.93*
Group 2 (n=11) P
125 [50; 150] 0.48*
414; 6] 0.4*
115 [55; 180] 0.51*

reflects radiation intensely, the risk of developing radiation
ulcers in the soft tissues of the head increases [28]. As
to malignant tumors, it should also be noted that it is nec-
essary to minimize the time between computed tomography
and producing a template, considering the rapid invasive
growth of such tumors.

Our study was limited to a small patient sample, since
tumors affecting the skull are fairly rare. Hence there is no
consensus whether a single-step reconstructive operation
using preoperative computer modeling of an individual im-
plant is imperatively necessary. There are numerous tailored
approaches to modeling and producing the implant and
to choosing the material for the plate. The problem unre-
solved as yet is the absence of a universal system of assessing
cosmetic results, with most of the analysis dedicated to pa-
tient satisfaction with the cosmetic results of the operation.

CONCLUSION

The technology of single-step bone tumor resection and
skull defect reconstruction with an individual implant based
on virtual planning of resection margins is an effective
method of treating patients with neoplasms of the skull
bones. Even though there are no statistically significant
differences in the results of treatment of skull bone tumors
between this method and the traditional approach based on
intraoperative plate modeling, the virtual modeling of the
operation with producing an individual implant appears
to be more precise, providing the best cosmetic effect in op-
erative interventions in the facial skeleton.

The present-day field of treating skull bone tumors of-
fers many tailored solutions for single-step removal of tum-
ors and skull defect reconstruction, providing good onco-
logical and esthetic results to some extent. However, most
of the research results come down to descriptions of single
cases or case series. Further research involving more pa-
tients is needed to standardize the method described.
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Traumatic vertebral artery injury (TVAI) is a rare but severe pathology which can be associated both with penetrating
injury of the neck and blunt or unclassified injury. Injury of the vertebral artery, especially due to gunshot or knife
wounds, causes severe condition of the patients, development of a wide spectrum of complications including life-threa-
tening, high rates of disabilities and mortality.

There is no consensus on the treatment tactics for this pathology. Open surgery as the first stage of surgical intervention
can be used in a limited number of cases. X-ray endovascular techniques of TVAI treatment are considered to be pre-
ferable.

We present a clinical case of a 27-year-old patient with TVAI caused by a penetrating gunshot wound of the neck and
complicated by formation of a giant pseudoaneurysm of the V3 segment of the vertebral artery. Two-stage combination
treatment of TVAI was performed using endovascular and open surgical techniques.

Descriptions of TVAI cases are rare, and further accumulation and analysis of corresponding data and proposals
on treatment of the patients with TVAI will help to formulate precise algorithms of doctors” actions and optimize treat-
ment tactics.

Keywords: traumatic vertebral artery injury, giant pseudoaneurysm, penetrating wound of the neck, vertebral artery,
X-ray endovascular treatment, combined treatment, clinical case
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INTRODUCTION

Traumatic vertebral artery injury (TVAI) is a rare but
severe pathology requiring close attention and study. Ac-
cording to the U.S. National Trauma Data Bank (NTDB),
between 2016 and 2017 6865 cases of vertebral artery (VA)
damage were registered which is less than 1 % of all regis-
tered traumatic injuries. Only 9 % of them were associated
with penetrating neck injury, and 91 % were associated with
blunt or unclassified injury [1]. According to the Tennessee
University Medical Center (Knoxville), between 2001 and
2011 TVAI comprised even less than 1 % of all registered

injuries [2]. Other authors show that the frequencies of
TVAI are between 0.24 and 2 % in patients with blunt trau-
ma of various locations [3—6] and 15—46 % in more specif-
ic population groups (in patients with head injuries and
blunt injuries of the cervical spine) [4, 5].

Despite low incidence, TVAI is an important medical
and social problem. Injuries of the VA, especially obtained
as a result of penetrating gunshot or knife wounds, cause
severe condition of the patients, development of gross neu-
rological complications, high levels of disabilities and mor-
tality. Mortality, according to different sources, varies


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

between 3 and 19 %, but can be underestimated taking into
account high frequency of prehospital deaths due to strokes
in the vertebrobasilar system (VBS), profuse arterial hem-
orrhages, and other fatal complications [1, 2, 7-9].

Currently, there is no consensus on the treatment tac-
tics for this pathology. Selection of the most appropriate
method including conservative therapy, endovascular tech-
niques, open surgery depend on a large number of factors,
such as severity of the patient’s condition at hospitalization;
location of VA injury; condition of the contralateral VA;
anatomical characteristics preventing stent installation du-
ring endovascular intervention, VA visualization and liga-
tion in open surgery; presence of contraindications for
antithrombotic therapy [10—14].

We present a case of combination treatment of a 27-year-
old patient with TVAI caused by penetrating gunshot wound
of the neck.

CLINICAL OBSERVATION

Patient S., 27 years, 17.06.2022 was admitted to the
F.I Inozemtsev City Clinical Hospital of the Moscow Depart-
ment of Healthcare through emergency health services with
a diagnosis of tense hematoma of the soft tissues of the neck
on the left.

Patient’s history showed that on 04.03.2022 during a bat-
tle he received a mine-blast trauma, shrapnel wound of the
external auditory canal and zygomatic area on the left with
a presence of a foreign object in the projection of the spinous
process of the C, vertebra. On 14.03.2022, the foreign body
was removed from the soft tissues of the neck, the patient was
discharged in satisfactory condition. Ultrasound examination
of the neck on 04.04.2022 showed a posttraumatic tense he-
matoma, size 9 x 5 x 4.5 cm. The patient was hospitalized
again. On 05.04.2022, surgical revision of the wound area was
performed. Attempt of hematoma evacuation led to intense

Fig. 1. Computed tomography. 3D reconstruction of the appearance of pati-
ent S., 27 years. Marked swelling on the left lateral surface of the neck
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bleeding. After thorough hemostasis, a decision to stop the
surgery was made. The wound was sutured, the patient was
transported into the intensive care unit. On 06.04.2022, cere-
bral digital subtraction angiography (DSA) was performed
showing formation of a giant pseudoaneurysm in the projection
of the V3 segment of the left VA. On 12.04.2022, flow-diverting
stents were placed into the left VA. Control cerebral DSA
on 13.04.2022 did not show aneurysm filling. Approximately
a month prior to the current hospitalization, the patient noted
gradual growth of the swelling on the neck, decreased neck
mobility, marked pain in this area, which were the reasons for
him seeking repeat medical help.

Visual examination showed significant change of neck
configuration due to marked swelling of the posterior and left
lateral surfaces (Fig. 1). The skin color above this area was
normal, palpation was accompanied by acute pain, fluctuation
was not determined. In the left postauricular area, a linear
normotrophic scar, 10 x 0.5 cm, without signs of inflammation
was observed.

Fig. 2. Computed angiography of patient S., 27 years: a — giant pseudoaneu-
rysm of the V3 segment of the left vertebral artery with signs of extravasation
of the contrast agent and surrounded by partially lysed hematoma; b — near
the V3 segment a stent with signs of deformation is visualized (arrow)
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Fig. 3. Cerebral DSA of patient S., 27 years: a — anterograde contrast of the giant pseudoaneurysm of the left vertebral artery; in the projection of the V3
segment, previously implanted flow-diverging stents are visible (arrow); b — retrograde contrast of the pseudoaneurysm from the system of the right vertebral

artery

Computed tomography-angiography (CTA) of the brachy-
cephalic arteries performed on 17.06.2022 showed: giant pseu-
doaneurysm of the V3 segment of the left VA with signs
of extravasation of the contrast agent into the lumen of the
previously installed stents and surrounded by partially lysed
hematoma; intramuscular hematomas of the parotid area on
the left (Fig. 2).

Due to high risk of intraoperative bleeding, it was decided
to abstain from emergency evacuation of hematoma of the soft
tissues of the neck. At stage 1 (on the same day), to detail the
anatomy of the injury and determine possibility of reconstruc-
tive endovascular intervention, selective cerebral DSA was
performed. Under local anesthesia, the right common femoral
artery was punctured. Introducer 6F was installed. Using
a diagnostic catheter, the left and right VAs, left common ca-
rotid artery, left external carotid artery were sequentially
catheterized. Multi-projection angiography of the correspond-
ing vascular systems showed a giant pseudoaneurysm with wide
neck of the V3 segment of the left VA and 2 previously implant-
ed flow-diverting stents with signs of deformation and dislo-
cation of one of them into the lumen of the pseudoaneurysm
(Fig. 3, a); the lumen of the latter was intensely contrasted
anterogradely and retrogradely (from the system of the right
VA) (Fig. 3, b).

The medical team made a decision to endovascularly close
the defect of the left VA through implantation of a stent graft.
A guiding catheter Fubuki was inserted into the left VA. Guide-
wire Avigo with significant technical difficulties was inserted
into the left posterior cerebral artery through the previously
implanted stents. At the position of previously installed stents,
a series of balloon predilations was performed with subsequent
implantation of a stent graft Papyrus 4.0 x 20 mm. Control
angiographs showed that aneurysm lumen was not excluded

Fig. 4. Control anterograde DSA of the left vertebral artery after balloon
angioplasty and implantation of a stent graft: intense contrast of the pseudo-
aneurysm remains

from the blood flow: its intense anterograde contrast had re-
mained (Fig. 4).

Due to the absence of the effect of stenting and satisfacto-
ry retrograde blood flow, a decision to perform fotal emboliza-
tion of the left VA distally and proximally relative to the defect
was made. to evaluate the adequacy of collateral blood flow,
preliminary balloon occlusion test of the left VA for 30 minutes
was performed. As a result, no new signs of neurological deficit
appeared, collateral blood flow was considered satisfactory.



Fig. 5. Control DSA: a — in antegrade contrast, the left vertebral artery (VA)
is occluded at the V3 segment level, implanted microcoils are also visible here
(arrow), pseudoaneurysm is totally excluded from the blood flow; b — in
contralateral contrast, retrograde filling of the pseudoaneurysm of the left VA
is absent; ¢ — cerebral DSA after embolization of the left VA: intracranial
blood flow in the vertebrobasilar system at the preoperative level

For control contralateral contrast of the cerebral arteries,
the left common femoral artery was punctured, introducer 6F
was installed, diagnostic catheter was inserted into the right VA.
Using the previously left in the left anterior cerebral artery

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

Avigo guidewire, microcatheter Echelon 14 was inserted distal-
ly from the defect area, after which the guidewire was removed,
and 6 microcoils Axium were sequentially implanted into the
target areas through the microcatheter lumen. Anterograde con-
trol contrast showed total occlusion of the V3 segment of the left
VA, pseudoaneurysm lumen fully excluded from the blood flow
(Fig. 5, a). Control contralateral DSA (from the right VA)
showed retrograde contrast of the aneurysm lumen, distal in-
tracranial blood flow at the preoperative level (Fig. 5, b, c).

At the end of the endovascular stage: neurological status
without negative dynamics. Instruments were removed, at the
puncture points of the common femoral arteries hemostasis
using the Angio-Seal device was performed.

Considering compensated condition of the patient, after
short-term postoperative observation the 2" stage of surgical
treatment in the form of open revision of the wound area was
performed. The access was performed through the old postop-
erative scar in the parotid area on the left. After dissection of
the subcutaneous muscle, a large number of thrombotic mass-
es was evacuated, the pseudoaneurysm lumen was dissected,
aneurysm walls were resected. At the floor of the pseudoaneu-
rysm, one of the previously installed flow-diverting stents was
visualized. After hemostasis, the wound was sequentially su-
tured leaving a silicone drain (Fig. 6).

After the surgical intervention, the patient was transferred
into the intensive care unit for patients with acute cerebrovas-
cular disorders where intensive therapy, dynamic observation
for somatic and neurological condition were performed. Extu-
bation was performed 3 hours after the surgery.

Control computed tomography of the brain from 17.06.2022
did not show signs of ischemic changes in the vertebrobasilar
system (VBS). On 18.06.2022, the patient was transferred to
the ward for further treatment. The postoperative period did
not have complications, the volume of hematomas of the soft
tissues of the neck significantly regressed (Fig. 7), neurological
deficit during observation did not progress. On 24.006.2022,
day 7 after surgical intervention, the patient was discharged in
satisfactory condition with recommendations for rehabilitation
treatment at the place of residence.

DISCUSSION

Traumatic injuries of the VA can manifest differently.
For example, according to some authors, formation of sten-
oses, occlusions, pseudoaneurysms, arteriovenous fistulas
(AVF), VA dissections can occur. Incidence of the listed
forms per K. Piper et al. is presented in the Table [11]. The
risk of ischemic stroke in the VBS due to TVAI is, according
to various authors, between 6 and 37 % [1, 3, 15, 16].

Arteriovenous fistulas in TVAI in 30 % of cases develop
asymptomatically, but almost always are diagnosed during
auscultation of neck hematoma [17]. This points to the
importance of physical diagnostic methods even if instru-
mental methods are available. Among the latter, currently
the most common method of TVAI verification is CTA.
Studies show that invisible during CTA types of VA patholo-
gy, such as AVF and pseudoaneurysms, can be detected by
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Fig. 6. Stages of surgical intervention: a — skin dissection following the old postoperative scar, dissection of the subcutaneous neck muscle; b — removal
of thrombotic masses from the pseudoaneurysm cavity,; ¢ — previously implanted stent is visible near the floor of the pseudoaneurysm (arrow)

Fig. 7. Computed tomography. 3D reconstruction of the patient’s appearance
after open surgical intervention. The volume of soft tissue hematomas on the
neck decreased significantly

DSA 11, 18, 19]. Therefore, DSA should be considered as
an additional diagnostic method when CTA results are du-
bious or uninformative, for example in the presence of ar-
tefacts or metallic foreign bodies, large hematomas, or in
other contentious situations.

Due to low injury rate, minimal invasiveness and pos-
sibility of using local anesthesia, X-ray endovascular meth-
ods are considered preferable in treatment of TVAI. Open
surgery as the first intervention stage can be used in a lim-
ited number of cases when quick revision of the neck wound
is necessary to stop profuse bleeding, eliminate organ com-
pression by tense hematoma, in cases of traumatic /hemor-
rhagic shock, marked arterial hypotension, iatrogenic inju-
ry during open surgical intervention [11, 14]. Additionally,
endovascular interventions can be forgone (in favor of sur-
gical operation) due to some anatomical features of VA
defect. For example, if it is close to the posterior inferior
cerebellar artery (PICA) or to the VA entrance,

Frequency of clinical forms of traumatic vertebral artery injury (TVAI) per
K. Piperetal. [11]

Clinical form ofcasessn  ofal TVAL %
Occlusion 61 37.6
Pseudoaneurysm 37 22.8
Arteriovenous fistulas 32 19.8
Dissection 14 8.6
Other 18 11.1
Total 162 100

endovascular intervention can be technically difficult or
associated with the risk of severe ischemic complications.
As a rule, in these patients open surgical interventions are
performed such as VA prosthesis, VA entrance transposition
into the common carotid artery, side-to-side anastomosis
PICA-PICA [20, 21].

Contemporary endovascular surgery has a wide spec-
trum of techniques for TVAI treatment such as installation
of flow-diverting stents or stent grafts, balloon angioplasty,
microcoil embolization. In this respect, stenting of the in-
jured VA is the most physiological, organ-saving and some-
times even fully reconstructing method of vascular lumen
treatment. It allows to minimize the risk of cerebral hypop-
erfusion and VBS stroke. However, reports on successful
performance of this procedure are rare which in case of
TVAL is also associated with the rareness of this pathology
[11, 22, 23]. The general limitation for VA stenting is a
patient having any contraindications for administration of
antithrombotic drugs, long-term course of which is required
after installation of most stents.

The most radical endovascular technique for treatment
of posttraumatic pseudoaneurysms or VA AVF embolization
of the damaged vessel using microcoils. However, this ap-
proach has a significant disadvantage in the form of possible
decreased blood flow in the VBS which can lead to



ischemic stroke of the brainstem and/or occipital lobes.
Currently, the safety of VA exclusion from the blood flow is
discussed only in a small number of articles. In the review
by K. Piper et al., 4 patients with stroke due to such inter-
ventions are mentioned, and clinically stroke manifested
only in 1 of them. Notably, almost 50 % of patients includ-
ed in this review did not undergo magnetic resonance im-
aging due to the presence of metallic foreign objects in the
soft tissues of the neck which could decrease the number of
verified asymptomatic cerebral strokes [11].

To decrease the risk of stroke, prior to embolization of
the injured VA it is necessary to perform contralateral (from
the healthy VA) angiography. In the presence of retrograde
(collateral) blood flow, this procedure is relatively safe, and
in some cases it can be performed through contralateral
access [24]. For the same reason, prior to open VA ligation,
evaluation of CTA data is necessary; during endovascular
embolization, direct angiography of all 4 arterial systems
of the brain to detect hypoplasia/anaplasia of the contralat-
eral VA, posterior communicating artery mediating collat-
eral blood flow in the VBS is necessary [25]. Additionally,
to evaluate the adequacy of the collateral blood flow prior
to occlusion interventions in the VA, balloon occlusion test
or transient clamping of the injured vessel should be perfor-
med [26]. The literature mentions a large number of tech-
niques for evaluation of collateral blood flow during transient
VA exclusion: neurological examination, electroencepha-
lography, transcranial Doppler ultrasound, single-photon
emission computed tomography, xenon-enhanced dual-
energy computed tomography, venous phase arrest during
DSA. However, no significant differences in the sensitivity
of the current techniques have been shown [27].
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In case of selection of open surgical interventions, one
or the other type of VA exclusion from the blood flow can
be used. If VA is visualized well, it is ligated or clipped. If
the above-mentioned manipulations are difficult and ac-
cording to instrumental diagnostic data collateral blood
flow is intact, V2 segment of the VA can be tamponaded
in the vertebral foramens of the cervical transverse proces-
ses using bone wax [9]. In some cases, more complex revas-
cularization surgical interventions described above are con-
sidered [24]. Sometimes open ligation/tamponade can be
impossible due to multiple injuries or inaccessibility of the
target VA segment. In these cases, the medical team should
consider the possibility of using a combination of surgical
and endovascular techniques.

CONCLUSION

Traumatic injury of the VA is a very rare but formidable
complication of both perpetrating and blunt injuries of the
neck. The danger of these injuries consists of possible de-
velopment of a wide spectrum of complications including
life-threatening: from tense hematomas of the soft tissues
of the neck, VA AVF, pseudoaneurysms, stenoses and oc-
clusions to VBS strokes, massive profuse hemorrhages.

Considering limited data in the current literature, there
is no consensus on the treatment of patients with TVAI. It
is not possible to formulate guidelines with a high level
of evidential credibility and accuracy. However, some authors
attempt to create promising but still unconfirmed proposals
for management of patients with TVAI. Further accumula-
tion and analysis of corresponding data will help to formu-
late strict algorithms of doctors» actions and optimize treat-
ment tactics for this pathology.
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